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Abstract: Background: The term EPEC was coined a half century ago to indicate the
Escherichia. coli O serogroups associated with diarrhea and during many years these
organisms were identified in routine by their O serogroups. As after sometime there was
no consensus any more about these EPEC O serogroups the World Health Organization
convened a meeting in 1987 to settle the subject. Materials and Methods: This study was
carried out in hospital of Children hospital and nursey of Mosul city, Iraq. 602 infants
were included and they were 351 infants with diarrheic diseases and 251 infants from
nursery. Demographic characters like gender, age, feeding and season of collection were

BioMerieux were utilized for serotyping of E.coli. Blood group typing of infants was also
carried out. Results: The present study revealed a strong relation between large number
of pus cells and diarrhoea with enteropathogenic Escherichia coli (EPEC). Forty four
serotypes of enteropathogenic E. coli were isolated from infants hospitalized in paediatric
hospital and nursery with frequency of 59.1 and 40.9% respectively. It was concluded
that the highest incidence of EPEC diarrhoea recorded among the infant age group 7 to

EPEC diarrhoea was recorded among infant group of breast feeding and 8.5% of EPEC
cases were seen among winter. Conclusions: Hospital isolates accounted for a greater
proportion of EPEC strains than nursery isolates, indicating a possible higher
transmission burden within hospital-associated environments. It was found that the total
number of O blood group was 234 infants and 133 of them were males. It was found that
the males of blood group B were with higher risk of infection by EPEC compared to
females of infants. The highest frequency (13.9%) of EPEC diarrhoea was recorded
among age group 7-12 months of nursery infants. The present study revealed that 8.5%
of EPEC cases were seen among winter which was the highest rate of infection.
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recorded for all infants including in the study. Slide agglutination technique of

12 months from hospital. The present study revealed that the lowest incidence (3.7%) of
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INTRODUCTION

The species Escherichia coli is serologically
divided into serogroups and serotypes on the basis of its
antigenic composition (somatic or O antigens for
serogroups and flagellar or H antigens for serotypes).
Many strains express a third class of antigens (capsular
or K antigens) that although important in pathogenesis
only occasionally are used in serotyping. The species
comprise intestinal and extraintestinal pathogens. The
intestinal pathogens are also known as diarrheic E. coli
(DEC) of which six categories have been characterized:
enteropathogenic E. coli (EPEC), enterohaemorrhagic E.
coli (EHEC), enterotoxigenic E. coli (ETEC),

enteroinvasive E. coli (EIEC), enteroaggregative E. coli
(EAEC), and diffusely adhering E. coli (DAEC) [1]. The
term EPEC was coined by Neter ef al., [2], a half century
ago to indicate the E. coli O serogroups associated with
diarrhea and during many years these organisms were
identified in routine by their O serogroups. As after
sometime there was no consensus any more about these
EPEC O serogroups the World Health Organization
convened a meeting in 1987 to settle the subject.
According to this meeting the following E. coli O
serogroups should be considered EPEC O serogroups:
026, 055,086,0111,0114, 0119, 0125, 0126, 0127,
0128, 0142, and O158 [3]. At this time already there
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were studies showing that at least some of these
serogroups possessed different diarrheic serotypes but
their pathogenic diversity only latter became clear [1].
During the last 10 years it has been studied most of the
EPEC O serogroups in regard to DEC categories,
serotypes, clones, and genetic relationships. It is based
on the study of 805 strains of serogroups 026, 055, 086,
0111,0114,0119,0125,0126,0127,0128, and 0142
most of which were isolated in Sdo Paulo from children
with diarrhea between 1970 and 1990. All strains were
studied in regard to adhesion patterns, virulence genes
implicated in the definition of the diarrheic EPEC
category, and serotypes. The strains of serogroups OS55,
0111, and O119 were also studied and a representative
number of strains of serogroups 086, 0127, 0128, and
0142 were studied by ribotyping. Potential virulence
factors were studied in a representative number of strains
of the diarrheic EPEC categories detected [4-10],
Diarrhea has been reported to kill about 480,000 children
each year worldwide. It accounted for 8% of all deaths
in children less than 5years of age in 2017, which
translates to about 1,300 daily pediatric deaths, mostly in
low- and middle-income countries. African countries
like Nigeria has an untenably high number of deaths in
children under 5 years of age annually, and in the year
2015, 15% of this mortality was attributed to diarrhea.
Global diarrhea mortality declined by 61% between
1990 and 2020 due to improvements in preventive and
treatment interventions. These improvements have less
impact on morbidity, including in Nigeria [4-17]. Many
factors contribute to the prevalence and variance of the
epidemiology of EPEC such as age, geography, and
conditions based on socioeconomic status. Comparable
studies have pinpointed that EPEC is prevalent with
infantile diarrhea, most notably in underdeveloped
countries [18, 19]. Over the years, EPEC has been the
catalyst for diarrhea in infant children within the first
year of their lives. This association is higher within
children six months and under. Countries such as Brazil,
Chile, Mexico, and South Africa report that the number
of infant diarrhea cases caused by EPEC ranges from 30
to 40% [20]. Although EPEC cases have declined in
developing countries, instances of EPEC infections have
increased within these demographic areas. Utilizing
Brazil as an example, 92% of EPEC isolates reported in
2001-2002 were of the atypical strain compared to 38%
within  the year spanning  1998-1999 [5-23].
Understanding diarrhea etiology can help to discern and
interrupt transmission pathways, overcome pathogen-
specific risk factors, and provide valuable information to
support vaccine and therapeutics development. There are
numerous diarrhea pathogens, including enterovirulent
bacteria, such as Salmonella and diarrheagenic E. coli
(DEC). Diarrheagenic E. coli isolates are classified
based on virulence gene carriage and/or epithelial cell
adherence pattern into different pathotypes, including
Shigella and enteroinvasive E. coli (EIEC), Shiga toxin-
producing E. coli (STEC), enterotoxigenic E. coli
(ETEC), enterohemorrhagic E. coli (EHEC) [24-27].

MATERIALS AND METHODS

Patients

This study was carried out in hospital of
Children hospital and nursey of Mosul city, Iraq. 602
infants were included and they were 351 infants with
diarrheic diseases and 251 infants from nursery. The
acceptance for participation in the present study was
taken from all the participants families whose native
language is Arabic. They were not mentally retarded and
they were completely healthy considering hearing and
speaking.

Demographic Characters
Gender, age, feeding and season of collection
were recorded for all infants including in the study.

Sampling

Rectal swabs were taken from each infant.
Swabs were rinsed with sterile nutrient broth as a
transport media. 351 samples of paediatric hospital
patients and 251 swabs were from nursery infants [28-
30].

Isolation

All samples were inoculated on MacConkey
agar (Oxoid). Inoculated plates were incubated at 37 °C
for 24 hours [29].

Identification of Escherichia Coli

The purified isolates of suspected E.coli were
conventionally. All plates of MacConkey agar were
examined for the presence of lactose fermenting
colonies. One to three suspected colonies were selected
from each plate and tested for indole, acid and gas
production from lactose and for ability of growth at 44
C.These suspected E. coli were further identified by
IMVIC tests; H>S production; fermentation of sucrose,
maltose, xylose, rhamnose, sorbose , raffinose, sorbitol,
dulcitol and salicin; decarboxylation of ornithine,
arginine and lysine [31-33].

Serotyping

BioMerieux (BioMerieux, Laboratory Reagents
and Products, France) slide agglutination technique was
utilized for identification of different groups of serotypes
of enteropathogenic Escherichia coli as mentioned by
the manufacturer [9].

Blood Group Typing
Blood group typing of infants was carried out
as mentioned elsewhere [10].

Statistical Analyses

All statistical analyses were performed using
IBM SPSS Statistics for Windows, Version 26.0 (IBM
Corp., Armonk, NY, USA). Descriptive statistics such as
means, standard deviations, and frequency distributions
were computed to summarize the data. A paired sample
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t test correlation coefficient (R) and coefficient of
determination (R2) were calculated [34-37].

RESULTS

Infant Diarrhoea and General Stool Analysis

The present study revealed a strong relation
between large number of pus cells and diarrhoea with
enteropathogenic Escherichia coli (EPEC) as it was
demonstrated a full field of slide with these cells

indicating acute infection of gastrointestinal tract with
EPEC (Table 1). Large number of erythrocytes and
epithelial cells were also associated with cases of infant
diarrhoea with frequency of 11.2 and 4.3 % respectively.
Undigested foods particularly fats and monilia were
recorded in the stool of infants. Giardia lamblia,
Trichomonas hominis and Entamoeba histolytica were
seen in faeces with faeces of other infectious diseases
rather than diarrhoea of EPEC (Figure 1).

Table 1: General stool examination of infants in paediatric hospital of Mosul city

Constituent No. Positive stool | EPEC E. coli positive:
No. %
Pus cells 134 6 4.5
Erythrocytes 53 6 11.3
Epithelial cells 33 1 43
Undigested food 17 1 5.9
Monilia 12 2 16.7
Giardia lamblia 7 0 0
Trichomonas hominis | 2 1 50
Entamoeba histolytica | 1 0 0
Hymenolepis nana 1 0 0
Mucous 3 0 0
Total 166 17 10.2
Mucous 1
Hymenolepis nana -
Entamoeba histolytica
Q
':.-3 Giardia lamblia
g
Q
v Monilia
o]
3
v Undigested food
Epithelial cells
Erythrocytes
Pus cells
6 1I0 3IO 4I0 5I0
EPEC E. coli positivity (%)
Figure 1: General stool examination of infants in paediatric hospital of Mosul city
Serotyping and the number of their isolation was three for each

Forty four serotypes of enteropathogenic
Escherichia coli were isolated from infants hospitalized
in paediatric hospital and nursery with frequency of 59.1
and 40.9% respectively (Table 2). The total samples
tested of infant stools was 614. It was concluded that the
most prevalent serotypes causing infant diarrhoea were
0125 and 0126 with 5 isolates each. Serotypes 0119 and
0142 were the most frequent among infants of nursery

serotype. EPEC serotypes 0125, 0126 and O142 were
the dominant circulating serotypes among pediatric
diarrheal cases in Mosul. Hospital isolates accounted for
a greater proportion of EPEC strains than nursery
isolates, indicating a possible higher transmission burden
within  hospital-associated  environments.  Exact
contingency-table analysis is recommended due to
sparse counts in several serotype categories (Figure 2).

| © 2026 Middle East Research Journal of Microbiology and Biotechnology | Published by Kuwait Scholars Publisher, Kuwait | 143 |




Mohemid Maddallah Al-Jebouri & Ibraheem Mohammed Al-Rahaley; Middle East Res J. Microbiol Biotechnol., Jul-Aug, 2026; 6(3): 141-154

Table 2: Distribution of enteropathogenic Escherichia coli (EPEC) among of paediatric hospital and nursery of

Mosul district
Source Serotype Incidence
No. | %
Paediatric hospital | 026 1 2.3
086 2 4.5
0111 4 9.1
0114 2 4.5
0119 1 23
0125 5 11.4
0126 5 11.4
0127 1 23
0142 4 9.1
O I+II+II1 1 23
Total 26 | 59.1
Nursery 026 1 2.3
0 86 2 4.5
0119 3 6.8
0125 2 4.5
0126 2 4.5
0127 2 4.5
0142 3 6.8
0 I+II+IIT 2 4.5
O IHII+HIIHIV | 1 23
Total 18 |40.9
Overall 44 | 100

Distribution of EPEC Serotypes by Source

Number of isolates

EPEC serotype

mmm Pediatric Hospital
B Nursery

Figure 2: Distribution of Enteropathogenic Escherichia coli (EPEC) Serotypes Isolated from Pediatric Hospital
and Nursery Sources in Mosul District

Blood Groups

It was found that the total number of O blood
group was 234 infants and 133 of them were males
(Table 3). It was found that the males of blood group B
were with higher risk of infection by EPEC compared to
females of infants. Whereas the rate of infection of males
and females of group A were almost the same. Infant
diarrhoea among blood group O category was the most

prevalent 41.1% compared to other blood group types.
Hospital-derived cases accounted for a larger proportion
of infections than nursery-derived cases. Due to the small
frequency observed in the AB category, Fisher—
Freeman—Halton exact testing is recommended to
evaluate the association between blood group and source
(Figure 3).
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Table 3: Distribution of enteropathogenic Escherichia coli among diarrheic infants according to gender and blood

Number of EPEC isolates

groups
Blood group | Gender | Diarrheic infants at: Total
Hospital | Nursery
No. | % No. | % No. | %
o Male 7 171 |1 24 |8 11.5
Female | 6 14.6 | 3 73 19 31.1
Total 13 31714 9.7 |17 | 414
A Male 0 0 5 122 |5 12.2
Female | 0 0 5 122 |5 12.2
Total 0 0 10 [ 24410 |244
B Male 6 14.6 | 2 41 |8 19.5
Female | 4 9.8 |1 74 |5 12.2
Total 10 | 244 |7 73 |13 317
AB Male 0 0 1 24 |1 24
Female | 0 0 0 0 0 0
Total 0 0 1 24 |1 2.4
Overall 23 [ 56.1 | 18 | 439 |41 | 100
I Hospital
16 W Nursery
m Total

AB

Blood group

Figure 3: Distribution of Enteropathogenic Escherichia coli among Diarrheic Infants According to Blood Group
and Source

Gender

It was concluded that 23 out of 351 infants
resident in hospital were infected with EPEC whereas
only 18 infants of 251 in nursery were carrier of this
organism (Table 4). The frequency of infected females
from hospital and nursery were almost the same ranged

from 7.5 to 7.1%. Hospital-derived cases accounted for
a larger proportion of infections than nursery-derived
cases. Due to the small frequency observed in the AB
category, Fisher—Freeman—Halton exact testing is
recommended to evaluate the association between blood
group and source (Figure 4).

Table 4: Distribution of enteropathogenic Escherichia coli (EPEC) among diarrheic infants in relation to gender

of Mosul district
Source | Gender | Number of infants | Infants with EPEC diarrhea
No. %

Hospital | Male 217 13 6

Female | 134 10 7.5

Total 351 23 6.6
Nursery | Male 126 9 7.1

Female | 125 9 7.1

Total 251 18 7.2
Overall 602 41 6.8
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EPEC prevalence (%)

Hospital
Male Female
Gender and source

Hospital

Nursery Nursery
Male Female

Figure 4: Prevalence of Enteropathogenic Escherichia coli among Diarrheic Infants According to Gender and
Source in Mosul District

Age

It was concluded that the highest incidence of
EPEC diarrhoea recorded among the infant age group 7
to 12 months from hospital. EPEC diarrhoea did not
recorded among infants age groups 19-24, 25-30 and 31-
36 months of infants hospitalized (Table 5). The highest
frequency (13.9%) of EPEC diarrhoea was recorded
among age group 7-12 months of nursery infants. The
lowest frequency (3.2%) of EPEC dirrhoea was recorded

among 19-24 months age group of nursey infants. EPEC
infection was concentrated predominantly in infants
younger than 12 months. Hospital cases showed a clear
age-dependent decline, whereas nursery cases exhibited
a peak at 7—12 months followed by lower prevalence in
older age groups. These findings indicate that early
infancy represents the period of greatest vulnerability to
EPEC-associated diarrhea (Figure 5).

Table S: Distribution of enteropathogenic Escherichia coli among infants of different ages

Source | Age (month) | Number of infants | Infants with EPEC diarrhea
No. %
Hospital | -6 115 11 9.6
7-12 151 11 7.3
12-18 55 1 1.8
19-24 23 0 0
25-30 3 0 0
31-36 4 0 0
Total 351 23 6.6
Nursery | -6 11 1 9.1
7-12 36 5 13.9
13-18 52 3 5.8
19-24 63 2 3.2
25-30 50 5 10
31-36 31 2 5.1
Total 251 18 7.2
Overall 602 41 6.8
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14 A

12 A

104

EPEC prevalence (%)

—8— Hospital
—®— Nursery

<6 7-12 13-18
Age group (months)

19-24 25-30 31-36

Figure 5: Age-Related Distribution of Enteropathogenic Escherichia coli among Diarrheic Infants from Hospital
and Nursery Sources

Infant Feeding

The present study revealed that the lowest
incidence (3.7%) of EPEC diarrhoea was recorded
among infant group of breast feeding and the highest
frequency (8.3%) of diarrhoea was seen among artificial
feeding group of infant (Table 6). Breastfeeding was

associated with the lowest incidence of EPEC infection,
whereas artificial feeding exhibited the highest
prevalence. The results suggest that exclusive
breastfeeding may reduce susceptibility to EPEC-
associated diarrhea during infancy and should be
encouraged as a protective feeding practice (Figure 6).

Table 6: Effect of infant feeding on incidence of diarrhea caused by enteropathogenic Escherichia coli (EPEC).

Feeding type | Number of infants | Infants with EPEC diarrhea
No. %

Breast 161 6 3.7

Artificial 277 23 8.3

Mixed 164 12 7.3

Total 602 41 6.8

EPEC prevalence (%)

Breast

Artificial
Feeding type

Mixed

Figure 6: Association between Infant Feeding Type and Prevalence of Enteropathogenic Escherichia coli (EPEC)

Diarrhea
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Season

The present study revealed that 8.5% of EPEC
cases were seen among winter which was the highest rate
of infection. The lowest frequency (3.8%) of diarrhoea
was seen during autumn (Table 7). The graph
demonstrates a seasonal fluctuation in EPEC prevalence.
Infection rates declined from summer to autumn,
followed by a marked increase during winter. The winter

peak (8.5%) and the greater diversity of serotypes
detected during this season suggest that environmental
conditions during colder months may facilitate EPEC
transmission among infants. For formal statistical
assessment, a Chi-square test for seasonal differences or
a Cochran—Armitage trend analysis may be reported
(Figure 7).

Table 7: Seasonal variation of infant diarrhoea caused by enteropathogenic Escherichia coli (EPEC)

Season | Number of isolates | serotype | Infants with EPEC diarrhea
No. %
Summer | 125 026 1 0.8
086 1 0.8
0111 2 1.6
0119 1 0.8
0125 3 2.4
Total 8 6.4
Autumn | 54 0111 1 1.1
0114 1 1.1
Total 2 3.8
Winter 184 086 1 0.5
0111 1 0.5
0114 1 0.5
0125 2 1.1
0126 5 2.7
0127 1 0.5
0142 4 2.2
O I+HIIHIIT | 1 0.5
Total 16 8.5
Overall 26 7.2
8 m
271
3
o
©
8 6
Q.
i
i
5
4 -
Sumlmer AutLIJmn Wir;ter
Season

Figure 7: Seasonal Trend of Enteropathogenic Escherichia coli (EPEC) Infection among Infants in Mosul District

DISCUSSION

The present study revealed a strong relation
between large number of pus cells and diarrhoea with
enteropathogenic Escherichia coli (EPEC) as it was

demonstrated a full field of slide with these cells
indicating acute infection of gastrointestinal tract with
EPEC. Large number of erythrocytes and epithelial cells
were also associated with cases of infant diarrhoea with
frequency of 11.2 and 4.3 % respectively. Undigested
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foods particularly fats and monilia were recorded in the
stool of infants. Giardia lamblia, Trichomonas hominis
and Entamoeba histolytica were seen in faeces with
faeces of other infectious diseases rather than diarrhoea
of EPEC. Furthermore, It has beed demonstrated that
several gastrointestinal disorders are associated with
changes in stool characteristics, causing them to be mon-
itored by parents and in clinical practice [38]. Odds for
having hard stools were higher for infants on IF D com-
pared to IF B and IF C, although differences in dry matter
content were not found. This could relate to the limited
sample size in the current study, since dry matter content
(as determined by lyophilization) was different among
the consistency categories, as similarly demonstrated
previously in adults [39]. Breastfed infants generally
have softer stools compared to formula-fed infants, with
formula composition affecting factors such as fecal soap
formation, that may explain variations among formula-
fed infants [40-42]. Also fecal color from healthy infants
varies, ranging from yellow to green, where breastfed
infants more often have a yellow color compared to
formula-fed infants [43-46]. The current study showed
that infants consuming IF A had higher odds of having a
yellow stool color compared to the other IFs. The
physiological relevance of color variations within the
healthy range is unknown, and clinically less relevant
than discriminating category 5 and/or 6 from others.
However, the current study thus suggests that fecal color
may differ per the consumed formula type, similar as
stool consistency [47-50]. However, the present stusy
indicated that it was concluded that 23 out of 351 infants
resident in hospital were infected with EPEC whereas
only 18 infants of 251 in nursery were carrier of this
organism. The frequency of infected females from
hospital and nursery were almost the same ranged from
7.5 to 7.1%. Hospital-derived cases accounted for a
larger proportion of infections than nursery-derived
cases. Due to the small frequency observed in the AB
category, Fisher—Freeman—Halton exact testing is
recommended to evaluate the association between blood
group and source. However, a study was conducted by
Maasakkers et al., [51], in a reference service and had
the general objective of studying the epidemiological,
clinical and therapeutic aspects of acute diarrhea in
children aged 0 to 15 years in the pediatric service of the
Boffa prefectural hospital. During this study, 128 cases
of acute diarrhea in children aged 0 to 15 years out of a
total of 1257 were studied, representing a hospital
frequency of 10.18%. This considered acute diarrhea
fourth among the most frequently encountered
conditions in Togo. Moreover, the present study
concluded that the highest incidence of EPEC diarrhoea
recorded among the infant age group 7 to 12 months
from hospital. EPEC diarrhoea did not recorded among
infants age groups 19-24, 25-30 and 31-36 months of
infants hospitalized. The highest frequency (13.9%) of
EPEC diarrhoea was recorded among age group 7-12
months of nursery infants. The lowest frequency (3.2%)
of EPEC dirrhoea was recorded among 19-24 months
age group of nursey infants. EPEC infection was

concentrated predominantly in infants younger than 12
months. Hospital cases showed a clear age-dependent
decline, whereas nursery cases exhibited a peak at 7—12
months followed by lower prevalence in older age
groups. These findings indicate that early infancy
represents the period of greatest vulnerability to EPEC-
associated diarrhea. In Mali revealed a frequency of 31%
of acute diarrhea [51-54], while Seck N, ef al., in Senegal
reported a hospital frequency of 12.9% [55-58]. Raising
awareness among the local population by community
relays present in all rural communes of the prefecture
about the risk factors of diarrhea, as well as the
improvement of certain basic hygiene measures such as
hand washing since the advent of epidemic episodes in
the country would explain this result in our study.
Children under 12 months were the most affected, with a
frequency of 51.6%, an average age of 43.18 months, and
extremes from 3 to 145 months. This predominance of
children under 12 months had also been reported in other
studies [59-63]. This high frequency in children under 12
months could be explained by the development of the
child’s own immunity while maternal antibodies decline,
making them more susceptible to infections. It is also at
this time that the child’s diet begins to be diversified, and
if this process is poorly managed, diarrhea and then
malnutrition can occur. However, the present study
revealed that the lowest incidence (3.7%) of EPEC
diarrhoea was recorded among infant group of breast
feeding and the highest frequency (8.3%) of diarrhoea
was seen among artificial feeding group of infant.
Breastfeeding was associated with the lowest incidence
of EPEC infection, whereas artificial feeding exhibited
the highest prevalence. This period also corresponds to
the time when children begin to explore their
environment and are therefore exposed to contamination
by pathogens. Males were dominant with a sex ratio of
1.5. This male predominance is reported by several
authors [64,65,66]. On the other hand, Ondima et al.,
[67], and Sangaji, ef al., [68], had respectively reported
57.14% and 52.3% female predominance. This is why
we say that sex has no influence on the occurrence of
diarrhea, because both sexes become infected in the same
way and under the same conditions due to their behavior
in unsanitary places and the consumption of
contaminated food. The majority of children came from
the urban community with a frequency of 66.41%.
Kabore ef al., in Burkina Faso [69], and Maiga in Mali
[70], had found respectively 87.7% and 90% of children
coming from urban communities. This result could be
explained by the fact that the prefectural hospital is a
reference hospital. It was found by Maasakkers et al.,
that 71.9% of mothers were housewives, comparable to
several findings in the literature [71-74]. This is due to
the fact that mothers, likely uneducated, are not well-
informed about hygiene measures related to diarrhea
prevention. Illiteracy would constitute a hindrance to the
dissemination of messages aimed at changing behavior
regarding diarrhea. The present study revealed that 8.5%
of EPEC cases were seen among winter which was the
highest rate of infection. The lowest frequency (3.8%) of

| © 2026 Middle East Research Journal of Microbiology and Biotechnology | Published by Kuwait Scholars Publisher, Kuwait | 149 |




Mohemid Maddallah Al-Jebouri & Ibraheem Mohammed Al-Rahaley, Middle East Res J. Microbiol Biotechnol., Jul-Aug, 2026; 6(3): 141-154

diarrhoea was seen during. The graph demonstrates a
seasonal fluctuation in EPEC prevalence. Infection rates
declined from summer to autumn, followed by a marked
increase during winter. The winter peak (8.5%) and the
greater diversity of serotypes detected during this season
suggest that environmental conditions during colder
months may facilitate EPEC transmission among infants.
Furthermore, The study also reveals distinct seasonal
patterns varied among detected pathogens, with viral
pathogens most prevalent during colder months,
particularly peaking in January through March, while
bacterial pathogens were more frequent in warmer
months (spring and summer), and parasitic pathogens
observed throughout the year with peaks in June, July
and January. These patterns are generally consistent with
previously documented seasonality,] 27 though some
studies report high Rotavirus incidence in dry and hot
seasons.| 33 Environmental factors such as temperature,
precipitation and humidity likely contributed to these
patterns by impacting exposure, host immunity and
pathogenicity as reported elsewhere.34 Public health
strategies should therefore incorporate environmental
and climate-related data to anticipate seasonal outbreaks
and implement timely interventions. By leveraging this
information, health systems can enhance outbreak
preparedness and response efforts, ultimately reducing
the burden of diarrhoeal diseases in the population.
However [75], concluded that distinct seasonal patterns
varied among detected pathogens, with viral pathogens
most prevalent during colder months, particularly
peaking in January through March, while bacterial
pathogens were more frequent in warmer months (spring
and summer), and parasitic pathogens observed
throughout the year with peaks in June, July and January.
These patterns are generally consistent with previously
documented seasonality,1 27 though some studies report
high Rotavirus incidence in dry and hot seasons.
Environmental factors such as temperature, precipitation
and humidity likely contributed to these patterns by
impacting exposure, host immunity and pathogenicity as
reported elsewhere.34 Public health strategies should
therefore incorporate environmental and climate-related
data to anticipate seasonal outbreaks and implement
timely interventions. By leveraging this information,
health systems can enhance outbreak preparedness and
response efforts, ultimately reducing the burden of
diarrhoeal diseases like EPEC type in the population.
Moreover, Forty four serotypes of enteropathogenic
Escherichia coli were isolated from infants hospitalized
in paediatric hospital and nursery with frequency of 59.1
and 40.9% respectively. The total samples tested of
infant stools was 614. It was concluded that the most
prevalent serotypes causing infant diarrhoea were 0125
and 0126 with 5 isolates each., Al-Jebouri and Al-
Rahaley concluded a unique pattern of negative
haemagglutination for all blood group types with 16
frequency among 44 serotypes of EPEC E.coli whereas
the second was seen with blood group A only with 17
frequency [9]. Furthermore, the cross- reactions were
postulated by Orskov and Orskov [76-78], who noticed

a strong cross-reaction occurred between serotype 086 of
EPEC E.coli and blood group B which almost to the
present findings. It was suggested by Evans et al., [79-
83], that haemagglutination should be carried out at the
same time with EPEC serotyping to identify the most
distributed variant causing diarrhoea for children [84-
88]. However, the purpose of the present utilization of
CFA/I and CFA/II was to assess of application of these
patterns for preparation of vaccines specific for E.coli
strains causing gastrointestinal infections.

CONCLUSIONS

The present study revealed a strong relation
between large number of pus cells and diarrhoea with
enteropathogenic Escherichia coli (EPEC) as it was
demonstrated a full field of slide with these cells
indicating acute infection of gastrointestinal tract with
EPEC. Hospital isolates accounted for a greater
proportion of EPEC strains than nursery isolates,
indicating a possible higher transmission burden within
hospital-associated environments. Exact contingency-
table analysis is recommended due to sparse counts in
several serotype categories. It was found that the total
number of O blood group was 234 infants and 133 of
them were males. It was found that the males of blood
group B were with higher risk of infection by EPEC
compared to females of infants. Due to the small
frequency observed in the AB category, Fisher—
Freeman—Halton exact testing is recommended to
evaluate the association between blood group and
source. The highest frequency (13.9%) of EPEC
diarrhoea was recorded among age group 7-12 months of
nursery infants. The lowest frequency (3.2%) of EPEC
dirrhoea was recorded among 19-24 months age group
of nursey infants. The results suggest that exclusive
breastfeeding may reduce susceptibility to EPEC-
associated diarrhea during infancy and should be
encouraged as a protective feeding practice. The present
study revealed that 8.5% of EPEC cases were seen
among winter which was the highest rate of infection.
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