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Studies on diarrhoeal illness among
hospitalized children under 5 years of

age in Baghdad during 1990-97

H.1. Tawfeek,” N.H. Najim? and 5. Al-Mashikhi®
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ABSTRACT A retroepective study of all infants and children admitted to two pagdialiv leaching fospildls in
Baghdad city complaining of acule diarrhoea during 1990-1997 was carried out. OFf all children admitted,
14.9% were for diarrhoea, 55.5% of whom of were under 1 year of age. The peak incidence was at 3-8
months and tended to be during the surmer months. in 87% of cases only one pathogen was identified,
emervpalhioyenic Escherichia cofl being the most frequently isolated organism, isolated from 13% of the
patients. The proportion of deaths asscciated with diarrhoea was 28.6%. The documented frequency and
patterns of ceeurrence of diarrheeal disease emphasize the need for improved diagnostic, preventive and
therapeutic measures against this polentially tife-threatening condition.

Etude des maladies diarrhéiques chez des enfants de moins de cing ans hospitalisés a Bagdad
durant la période 1990-1997

RESUME On a réalisé une étude rétrospective de tous les nourrissnns et enfants admis pour diarrhée aigus
dans deux hdpitaux universitaires pédiatriques de la ville de Bagdad entre 1990 et 1997, Ceux-ci
représentaient, parmi tous les enfants hospitalisés, 14,9 % des cas, dont 55,5 % étaient agés de moins d'un
an. Le pic dincidence cancernait les enfants de 3-8 mois et avait lendance a se produire durant les mois
d'été. Dans 97 % des cas, un seul agent pathogeéne a 6té identifie, Escherichia coli entéropathogene étant
l'organisme te plus fréquemment isolé chez 13 % des palienls. La propertion de déceés associes a fa diarrhée
était de 28,6 %. La fréquence documeniée et les modes de surverue de la maladie diarrhéique soulignent la
nécessité d'améliorer les mesures diagnostiques, préventives et thérapeutiques afin de lutter contre cette
affection qui peul &lie parluis morlelle
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Introduction

Diarrhoeal diseases represent a major pub-
lic health problem in many areas of the
world [/-3). Tt is estimated that there are
approximately 1.3 thousand million epi-
sodes and almost 5 million deaths in child-
ren younger than 3 years each year {4].

Iraq used to have an advanced system
of health care. However, the situation has
dramatically deteriorated since sanctions
started in 1990, The hazards of inadequate
water supply and sewage disposal are
nationwide, and the effects on health are
serious, such as increased prevalence of
severe gastroenteritis | 5].

Knowledge of the specific pathogens
that cause diarrhoeal diseases and their
cpidemiology is critical for the implemen-
tation of specific intervention strategies.
However, data on the etiology of diarrhoea
in Iraq are scarce {6-8] and are not as
detailed and comprehensive as they should
be. In an attempt to fill the gap in the
literature on diarrhoeal illness during the
past 10 years, this report provides informa-
tion of an eight-year (1990-97) retrospec-
tive study on the frequency of isolated
enteropathogens from stools of children
with diarrhoea.

Due to the improvements in the diag-
noslic techniques used in routine examina-
tion by the health authority laboratories
during 1998, data for subsequent years will
be reported 1n another paper.

Methods

Patients

Ali children and infants admitted to the
paediatric teaching hospitals in Baghdad
(Saddam Central Paediatric Hospital and Al-
Mansour Paediatric Hospital} during 1990~
97 with a history of diarrhoea of less than 7
days duration were included in this study. A

total of 132 373 children were admitted.
There were 719 (3.6%) cases with a his-
tory of hloody diarrhoea.

Individual case records of these child-
ren were scrutinized. A special proforma
was designed to collect information regar-
ding epidemiological variables such as age,
sex, month of admission; other infoerma-
tion, such as the result of faecal cultures,
was also included. Incomplete case re-
cords were excluded (4301 case records).

Records of patients who died and had
more than one serious condition that was
unrelated to diarrhoea were excluded
(240).

Microbiology

Patient rectal swab specimens or stools
were routinely analysed in the hospital, The
faecal samples were sent to the laboratory
within 2 hours of collection. The speci-
mens were cultured on MacConkey agar
and salmonella-shigella agar (BioMérieux,
France).

The presence of enteropathogenic
Escherichia coli was detected using speci-
fic antisera (Institut Pasteur Production).
Traditional diagnostic techniques used in
our routine examinations detect only a
limited number of enteric pathogens; there
were no facilities for detection of rotavi-
ruses, for example.

Statistical analysis

The Student #-test was employed 1 the
analysis of data; P < 0.05 was considered
significant.

Results

Admission rate, age, incidence and
mortality rate

Of 132 373 toial admissions during 1990 -
97, 19 680 children (14.9%), had diar-
rhoea, and 10 936 (55.5%) of admitted
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cases of diarrhoea were below 1 year of
age. The peak incidence was 3—-6 months
(Figure 1). The male to female ratio was
1.6:1.0. There was no significant sex
difference between various age groups (P
= 0.05). Table | summarizes different
mortality rates, The proportion of all deaths
caused by diarrhoea was 28.6%.

Seasonal variation

The seasonal and monthly frequency of
1solation of bacterial enteric pathogens did
not differ substantially between the years
of the study, therefore the data were com-
bined for the whole period. Figure 2 shows
that the majority of the cases occurred
during May (12.9%).

A minor peak occurred during October
{10.36%)}, while the fewest cases admitted
were during January, February and March
{6.14%. 5.55% and 5.55% respectively).

% of diarhoeal cases

T m o O N B o og Mmoo N
vyl =& T TN
— m W0 | |
d 4 L;j b N
- —» 4
Menths Years

Age

Figure 1 Distribution of diarrhoeal diseases in
relation to age in infants under 5 years (data
for Saddam Centrat Paediatric Teaching
Hospital)

Table 1 Estimation of mortality rates in the

studied children during the period 1990—
19972

Rates Value

Mortality rate 5.51%o0

Diarrhoeal mortality 1.57%e

Proportion of deaths associated  28.6%
with diarrhoea

Incidence rate of diarrhoea 71%

sData are for Saddam Ceniral Paediatric Hospital
and were available only for 1992, 1985 and 1946

Bacterial isolation

The stools of 4824 patients (< 5 years)
with diarrhoea were examined during the
study period, and bacterial pathogens were
recovered from the stools of 1109 patients
(22.9%}. From these 1109 stool cultures,
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Figure 2 Monthly diarrhoeal cases among the
children for the period 1990-97 {data for
children under 1 year of age)
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Table 2 Bacterial pathogens isolated from
diasthoeal patients during 1990-97

Variable % of isolation

Organism
Enteropathogenic £. coli 13
Salmenella
Shigelia
Singlefmultiple organism
Single a7
Multiple 3
Bacterial isolation

Overall enteropathogen

isolation in diarrhocal cases 229
Cases of diarrhoea without

bacterial isolation 771

1077 {97%) yielded a single enteric bac-
terial pathogen. whereas 3% of the isolates
had multiple kinds. Enteropathogenic F.
coli (EPEC) was the most frequent bacter-
ial enteropathopens isolated from patients
with diarrhoea. These organisms were
isolated in 13% of paticnts. Salmonella and
shigella were identified in
patients respectively (Table 2).
Age-specific isolatton rates are shown
in Figure 3. Detection of EPEC peaked in

the first 6 months of infancy (3 -6 months), -

remained high in the sccond 6 months and
started ta fall in the second year of life, The
patierns of isolation by age observed for
salmonella and shigella were different
(Figure 3).

Discussion

Admission rate

This study provided further evidence that
diarrhoea is common and remains a major
public health problem among children
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Figure 3 Age-specific isolation rates for
enteropathogens in children with acute
diarrhoea during the period 1990-1997 (data
for children under 1 year of age)

under 5 years. We have attempted to pro-
vide information on the epidemiology and
cticlogy of diarrhoea in childien. Huspital
figures in this study showed that more than
14% of admitted children under 5 years
were suffering from diarrhoca; this repre-
sents a heavy load for a national health
budget.

These results are consistent with other
studies claming approximately 18% of
children admitted to a children’s hospital
were suffering from diarrhoea |8] How-
ever, other studies have reporied diarrhoca
rates of about 70%, 78%, 69% and 50% in
children admitted to Sulaimanyah Paediat-
ric Hospital, Mosul Paediatric Hospital,
Ramadi Paediatric Hospital and Erbil Paed-
iatric Hospital respectively [9]. Such dif-
ferences may, to some extent. be due to
referral bias, and geographic and seasonal
patterns,
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Age incidence

This study was carnied out in two large
paediairic hospitals in Baghdad These
hospitals offered a unique opportunity to
study age-specific distribution of diar-
rhoea. The age distribution of the admitted
children showed that they were mostly
infants (55.5%). Very high rates of acute
diarrhoea in infants under | year of age are
commonly observed in Iraq [8,/0,/1].

These data are also in keeping with
those from neighbouring countries. Re-
potts trom Bahrain {/Z2] and Saudi Arabia
[/3] showed that 50% and 43.4% res-
pectively of their children hospitalized with
gastroenieritis were below 1 year of age.
Our results are also similar to those repor-
ted in China [/4].

The age-specific differences suggest
that infants as well as having an immature
immune systems may be exposed to conta-
minated formula, foods or environment or
may not be protected completely by breast-
feeding. No local study is available concer-
ning transplacental immunity to specific
enteropathogens.

Some literature has shown that if £, coli
is fed to pregnant women near term, cells
producing IgA antibodies against the strain
appear in the colostrum cells within 3 days
[/3]. Other studies for developing count-
ries reported increased titres of antiro-
taviral and antienterotoxin antibodies in
colostrum and breast milk samples [/6.]

Mata and Urrutia studied exclusively
breastfed neonates in indigenous com-
munities and made weekly faecal cultures
[{/7]. They found that these infants did not
yield positive bacterial cultures in the
neonatal period, despite the fact that some
5% of the mothers were carriers of E. coli.
The incidence of infection was 3.3% in the
second 6 months of life. Children of the
same cthnic community living in urban
areas, fed artificially or given mixed food,

showed a higher incidence of E. coli
infection,

Mortality rate

Most diarrhoeal episodes last only for a
short time and clear up, but as many as
10% of children die from them before
reaching their fifth year [/ 5].

In Iraq, diarrhoea was reported to be
respensible for about one out of four
deaths among infants under 1 year old [8].
The mortality rate in our study in children
under 5 years old was found to be very
high (5.51 per 1000} (Table 1). Diarrhoea
was one of the major causes since death
was related o diarrhoea in about 28.6% of
the cases. There are no similar local data on
death rates from diarrhoca for comparison.

Seasonal variation

The resuits indicated that diarrhoeal illness
occurred throughout the year, with marked
seasonal patterns, May being the peak
month (Figure 2).

The seasonal variation in the occur-
rence of infantile diarrhoea was studied
previously by Makkia et al. in a study
involving 2800 children under 2 years of
age with acute diarrhoea referred to the
Medical City in Baghdad [&]. The study
showed that 44% of cases of diarrhoea
occurred during summer and only 14%
occurred in winter.

Bacterial isolation and etiology of
diarrhoea

EPEC is an important cause of diarrhoea in
developing countries [/5]. As regards the
etiology of diarrhoea in the present study,
the results shows 1109 cases (22.9%) out
of a total of 4824 suffering from diarrhoca
were due to bacterial infection, EPEC was
the most frequently recovered bacterial
agent in our study; the recovery rate of

EPEC was 13%, which agrees with the
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results of Makkia et al. [7] in Baghdad.
However, in a recent study in Basra, Irag,
Hasony showed that enteropathogenic E.
coli was found in 52% of examined speci-
mens [/&]. This may be due to the use of
better methods for -isolation and identifi-
cation [/5] or that pathogenic £. coli is an
important etiological agent i infants with
diarrhoea. This was reported previously by
Mahmood and Feachem during the late
1980s in Basra [/9]. In a more recent study
in Baghdad, Obsidi and Delaimi reported
that EPEC was isolated at a rate of 48%
from 800 siool samples from children
suffering from diarrhoea [260].

These results indicate that EPEC re
mains an important cause of diarrhoea in
infants, These findings are also consistent
with increasing recent awareness of these
pathogens as causes of diarrhoeal illness in
both tropical and semitropicai arcas [/3].
In Brazil, EPEC was largely responsible for
diarrhoea (25%—34%) in infants [/6].

In contrast, reports from the Riyadh
Armed Forces Hospital [2/], the Diarrhoea
Control Centre, Dammam in Saudi Arabia
[£3], the Defence Force Hospital in Bahrain
[/2] and an area of Crete [3] showed that
the isolation rate of EPEC was low from
the stools of children: 0.2%, 0.9%, 2% and
3.9% respectively. Such a low rates tend to
be observed in countries with improving
hygiene standards [/3].

After EPEC, the common enteropatho-
gens found were salmonella and shigella,
with isolation rates of 7% and 3% respec-
tively. Because of the lack of diagnostic
methods, there was no way to identity
most serotypes. The recovery rates repor-
ted in our study are similar to those repor-
ted by Qadri et al, (7% and 4.7%) [/3].

Our results showed that shigella was
isolated at higher rates from children under
I vear of age, and that there was an

increase in shigella isolation with increasing
age up to one year of age (Figure 3).

Salmonella solates are of animal origin
and transmiited through their products,
usually eggs, milk and meat. Therefore,
infected infants might have acquired the
bacteria from many possible sources,
including their mothers and contaminated
utensils. For older children. contaminated
food is mostly to blame,

Our routine traditional diagnostic tech-
niques are not encugh to identify all agents
important in causing diarrhoea. More tech-
niques and better facilities are needed to
identify the missed cases (77% cases of
diarrthoea without bacterial isolation, Table
2), which could also be of significance and
might have been caused by other patho-
gens, such as rotaviruses and Campy-
lobacter spp. Mareover, the sample in the
present study consisied of patients admii-
ted to the paediatric hospital. This group
represents only a small proportion of pa-
tients who developed diarrhoea during the
study period. A large proportion would
have been treated as outpatients.

Conclusions

» Infantile diarrhoea is common in child-
ren admitted to Baghdad hospitals.

* Among the enteropathogenic bacteria,
E. coli was the enteric pathogen most
frequently isolated from infants with
diarrhoea.

* Mortality due to diarrhoea is high,

The documented frequency and pat-
terns of occurrence of diarrhoea in both in
the present and other Iraqi studies [8]
emphasize the need for tmpraved diagnos-
tic techniques and preventive and therapeu-
tic procedures to minimize these potentially
iife-threatening diseases.
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Integrated Management of Childhood lliness (IMCI)

Each year more than 10 million children in iow-and middie-income
countries die before they reach their fifth birthday. Seven in ten of
these deaths are due to just five preventable and treatable condi-
tions: pneumonia, diarrhoea, malaria, measles and malnutrition, and
often to a combination of these conditions, Providing quality care to
sick children is a serious challenge. WHO and UNICEF have ad-
dressed this challenge by developing 3 strategy calied Integrated
Management of Childhood lliness. IMC! aims to reduce death, iliness
and disability, and to promate improved growth and development
among children under 5 years of age. IMU is implemented by work-
Ing with local governments and ministries of health to plan and
adapt the principles of this approach to local circumstances. At the
present time, the department is working on the following new areas
within IMCI: recognition and care of children with HIV/AIDS, interac-
tive care for healthy child development and neonatal health. Further
information can be found at: http://www.who.int/child-adolescent-
health/integr.htm

N Y

Yoo ed odalt el Al bl dmal dadiie cda G20 o salt Al




