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ABSTRACT:

BACKGROUND :

Shigellosis is the most common cause of epidemic dysentery and affecting all age groups especially in
the first (2) years of life, It is a major cause of childhood mortality and morbidity in developing
countries .

OBJECTIVE:

To study the extent of shigella gastroenteritis among children presented with acute diarrhea.
METHODS:

Three hundred sixteen patient were included in the study (186 males and 130 females),admitted to the
children welfare teaching hospital, medical city complex, Baghdad, suffering from diarrhea and their
ages ranged from 2 months-10 years, over a 4 months period (from the first of December 2007 till the
end of March 2008), History and physical examination were carried out, general stool examination and
stool culture were done by taking fresh stool samples collected from these children and submitted to
serial investigations.

RESULTS :

The study showed that out of 316patients suffering from diarrhea, 22(6.9%) patients with shigella
positive, 16(6.2%)had watery diarrhea, 6(10.7%) had bloody diarrhea, 262(82.9%) were less than 2
years. Out of 22patients with shigella positive 12(54.5%) of them were less than 2 years. Most of the
patients presented with diarrhea consume unboiled tap water 192 (60.8%), with 8 (36.4%) of them are
Shigella species positive. The use of filtration and chlorination of water at home shows no shigella
species diarrhea and only 2 (0.7%) Shigella species negative diarrhea. Diarrhea is the presenting
symptom followed by fever 20(90.9%), vomiting 14(63.64%), Then abdominal pain 4(18.18%).
CONCLUSION:

Shigellosis was found to be the third most common cause of infectious bacterial diarrhea following
Escherichia coli and campylobacter jejuni and also the third most common cause of bloody diarrhea
following entamoeba histolytica and Campylobacter jejuni, and the relationship between water supply
and its sterilization with shigella infection is significantly different between people who consume
purified and sterilized water than those who did not.
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INTRODUCTION:
Shigella species are exquisitely , fastidious Gram- bacterium, S. sonnei (serogroup D; 1 serotype). In
negative organisms which annually cause an industrialized countries, S. sonnei is currently most
estimated 164.7 million cases of Shigellosis world common, and S. flexneri account for essentially all
wide®. other cases .
Shigellosis is the most common cause of epidemic  Morbidity and mortality result from inadequate
dysentery and found all over the world , especially hand washing after defecation or nappy changing
in children aged under 5 years and mostly in the or from person — to — person directly via the feco-
developing countries®. Four species of Shigella oral route®.
are responsible for illness: S. dysenteriae It is highly infectious microorganism in
(serogroup A; There are 13 serotypes), it produce comparison with other causes of gastroenteritis
the most severe illness.S. Flexneri(serogroup B; 6 regarding that only (10-bacilli of microorganisms)
serotypes and 13 sub serotypes), S. boydi needed to induce infection®. Mortality from
(serogroup C; 18 serotypes), It is the least virulent ~ Shigellosis is highest in severely malnourished
children®. The inflammatory reaction that causes
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shigella infections may be asymptomatic. Hence,
the actual incidence may be 20 times higher than
reported’?.The incubation period varies from 12
hours to 7 days, But typically is 2-4 days, and is
inversely proportional to the load of ingested
bacteria™.The clinical features includes severe
abdominal pain, emesis, high fever, anorexia,
Generalized  toxicity, urgency and painful
defecation , severe headache, lethargy, confusion,
hallucinations, meningisums, delirium and seizures
lasting less than 15 minutes, especially with S.
dysenteriae. ~ Hemolytic ~ uremic  syndrome,
Hypoglycemia and protein losing enteropathy are
common #1213),

Rectal prolapse, Toxic megacolon or
pseudomembranous colitis (usually associated with
S. dysenteriae ) , cholestatic hepatitis (usually
mild), conjunctivitis, iritis, corneal ulcers,
pneumonia, arthritis (usually 2-5 weeks after
enteritis) are uncommon ¢34,

The WBC count is often 5-15 X 10° / L (5000-
15000/ ml) ,with high percentage of bands,
leucopenia or leukemoid reactions are occasionally
detected @9,

Culture of both stool and rectal swab specimens
optimizes the chance of diagnosing Shigella
infection. The specimens should be processed
immediately after  collection, but despite
meticulous care in obtaining and processing
specimens from patients infected with shigella
species, approximately 20% may fail to vyield
Shigella organisms. With rapid techniques, gene
probes or polymerase chain reaction (PCR) primers
are directed toward virulence genes %,

Treatment usually depend on rapid assessment of
patients hydration status should be investigated and
institution of parenteral or ORS according to
hydration status, antipyretic may be given if
needed, prompt recognition and treatment of
seizures and  raised intracranial pressure are
essential, suitable antibiotics should be used
accordingly, and to achieve prevention we should
encourage prolonged breast feeding, education of
families and child care centre personnel in hand-
washing techniques, water and sewage treatment
when it is possible, proper handling and
refrigeration of food, Even after cooking, exclusion
of  children  with  documented  Shigella
gastroenteritis from child care centers until 2 stool
cultures are negative®**,

METHODS:

This prospective study was conducted at the
children welfare teaching hospital, medical city
complex, Baghdad, Iraq, over a 4 months period
(from the first of December 2007 till the end of
March 2008). Three hundred sixteen patient

suffering from acute diarrhea were included in the
study and their ages ranged from 2 months-10
years. History and physical examination were
carried out, and the following information's were
recorded : name, age, seX, residence, clinical
features, water supply and feeding pattern.

General stool examination and stool culture was
done by fresh stool samples were collected from
these patient who presented with diarrhea.

Two direct smears were prepared by mixing a
small amount of fresh stool (approximately 2 gm),
one with physiological saline used primarily to
detect motile trophozoite stage of protozoa, and
another one with weak lugal iodine for protozoal
cysts .

Regarding the stool culture, the stool sample was
divided into 4 portions:-

The first portion was directly incubated on
Macconkey's agar to detect Shigella (non-lactose
fermenters), it was incubated for 24 hrs then
subcultured on to (SS agar) followed by
agglutination test with specified antisera against
shigellae.

The second portion of stool sample was directly
inoculated in buffered saline then was put in
refrigerator for 3-4 weeks, then subcultured on
Macconkey's agar to detect yersinia (non-lactose
fermenters).

The third portion of the stool was directly
inoculated on blood agar supplemented with
antibiotics to detect Campylobacter. This was
incubated for 72 hours. with gas generation kit in
an anaerobic jar.

The fourth portion was directly inoculated in
tetrathionate media and incubated for 24 hours and
then subcultured into Macconkey's agar to detect
the non-lactose fermenters (salmonella, proteus and
pseudomonas) and the lactose-fermenters
(coliforms). In addition to that agglutination test
with specific antisera for Escherichia coli and
klebsiella were done.

A stool sample for caryblair was obtained from
every patient included in the study and then sent
for advanced center for detection of Vibrio cholera
in Egypt™.

Investigation for identification of rotavirus
diarrheal cases were not carried because we did not
have such facilities in the hospital at the time of the
study.

The result were analyzed using Chi square, with P-
value of less than 0.05 was considered significant.
RESULTS:

Shigella species was detected in (6.96%) of
children with diarrhea, it was the third most
common isolate in patients with watery diarrhea
(6.2%) following Escherichia coli (33.1%) and
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campylobacter jejuni (10%). Shigella species was
the third most common cause of bloody diarrhea
(10.7%) following entamoeba histolytica (64.3%)
and campylobacter jejuni(17.9%) as in table -1.
Most of the patients included in the study
262(82.91%) were less than 2 years of age, the age
distribution of shigella species cases in relation to
the total number of cases of diarrhea as shown in
table -2,which shows that statistically significant
difference in the age distribution of shigella species
in relation to the total cases of diarrhea.

Most of the patients consume unboiled tap water
192(60.8%) with 8(36.4%) of them are with
shigella infection, while those who consume tap
water after filtration and chlorination at home
shows (zero %) shigella infection and only 2(0.7%)
shigella species negative diarrhea as shown in table
-3.

More than one quarter of shigella species positive
cases presented with bloody diarrhea.

Apart from diarrhea, fever was found as the second
most common presentation followed by vomiting
then abdominal pain as in table -4.

Table 1: Isolation rate of enteropathogens in children in relation to the type of diarrhea.

Enteropathogens isolated Diarrhea Total Comparison of
(Excluding rota virus) Significant
Watery | Bloody P-value Sig.
E. coli N | 86 0 86
% | 33.1 0 27.2
Campylabacter jejuni N | 26 10 36
% | 10 17.9 11.39
Shigella spp. N | 16 6 22
% | 6.2 10.7 6.96
Yersinia enterocolitica N | 14 4 18 . .
% | 54 7.1 5.69 Highly Sig.
Salmonella (non - N | 6 0 6 0.00 (P<0.01)
Typhoidal) % | 2.3 0 1.89
Vibrio cholera N O 0 0
% | 0 0 0
Entamoeba histolytica N | 28 36 64
% | 10.8 64.3 20.25
Giardia lamblia N | 20 0 20
% | 7.7 0 6.32
No detectable pathogenor | N | 64 0 64
unavailable investigation % | 24.6 0 20.25
Total N | 260 56 316
% | 100 100 100

Table 2: Patients age distribution of children with shigella species isolation.

Age groups Years) | Shigella isolation Total Comparison of Significant
Positive | Negative P-value Sig.
2mo.-2yr N 12 250 262
% 4.6 95.4 100
>2yr-4yr N 6 32 38
% [158 84.2 100 0.047 Sig.(P<0.05)
>4yr-6yr N 2 4 6
% 33.3 66.7 100
>6yr N 2 8 10
% 20 80 100
Total N 22 294 316
% 7 93 100
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Table 3: The relationship between patient's water supply and Shigella species isolation.

Water supply Shigella isolation Total Comparison of
Significant
Positive | Negative P-value Sig.
Boiled N | 4 60 64
% | 18.2 20.4 20.3
Unboiled N |8 184 192
% | 36.4 62.6 60.8
Tap water | Filtered N |2 14 16
% | 9.1 4.8 5.1 Sig.P<0.05)
Chlorinated by N |2 26 28 0.015
tab. % | 9.1 8.8 8.9
Filtered & N|O 2 2
Chlorinated % | 0 0.7 0.6
Boiled N | 2 2 4
River % | 9.1 0.7 1.3
water unboiled N |4 6 10
% | 18.2 2 3.2
Total N | 22 294 316
% | 100 100 100

Table 4: Clinical features of Shigella positive cases Isolation.

Clinical features Shigella positive cases Comparison of Significant
No. | % P-value Sig.
Type Watery 16 72.72 0.00 Highly Sig.
Diarrhea Bloody 6 27.28 (P<0.01)
Duration | <lweek | 18 81.82 0.00 Highly Sig.
1-2week | 4 18.18 (P<0.01)
Fever > 38C° Yes 20 90.9 0.00 Highly Sig.
NO 2 9.1 (P<0.01)
Vomiting Yes 14 63.64 0.049 Sig.
NO 8 36.36 (P<0.05)
Abdominal pain Yes 4 18.18 0.00 Highly Sig.
NO 18 81.82 (P<0.01)

DISCUSSION:

Diarrheal disorders in childhood account for a large
proportion (18%) of childhood deaths, with an
estimated 1.8 million deaths per years globally, it
was estimated in 1999 that shigella infection may
lead to 600,000 deaths per year of children < 5
years of age, or quarter to a third of all diarrhea
related mortality in this age group “® .

In this study shigella species was identified in
(6.96%) of patients with diarrhea who were
admitted to children welfare teaching hospital in
baghdad for management of diarrhea.

Shigella species was identified as the third most
common bacterial cause of diarrheal cases after
escherichia coli (27.2%) and campylobacter jejuni
(11.4%) and the fourth most common causative
agent of diarrheal cases after escherichia coli
(27.2%), entamoeba histolytica (20.3%) and
campylobacter jejuni (11.4%).

A previous study done in basrah had shown that the
percentage of shigella species among children with
diarrhea was (1.4%) 7.

The detection of higher percentage of shigella
species in relation to the study done in basrah may
be related to the availability of better equipments
for investigations and detection of microorganisms
especially after removal of international economic
sanction.

The survey previously done in bangladesh reveals
that shigella species were isolated from (4%) of
infant and young children ®®.

In other study done in six asian countries were
included in the surveillance , shigella was isolated
from (5%) of patients with diarrheal episodes @
most of the cases (54.5%) of shigella species
infection were younger than 2 years, this result is
in agreement with the results of other studies done
in india ®.
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As the transmission of shigella species is most
likely via the feco-oral route and water are
important vector although most of our cases
consume tap water and small percentage use river
water.

The study show's that significant difference

between person consume purified and sterilized

water by different method than persons who
consume raw river water.

this result is in agree with other study done in

thailand @Y, but the study done in egypt disagree

with this result @2,

Despite that this study did not shows a great

protective effect of breast feeding against shigella

species gastroenteritis, but the study done in egypt
reveals significant decrease in the incidence of
shigella associated diarrhea in the 1% year of life®?.

In addition to diarrhea, the study had revealed that

(90.9%) of the patients with shigella species had

fever exceeding 38centigrade, followed by

vomiting which was present in (63.64%)and
abdominal pain (in children > 2 years)in(18.18%),
but no cases of joint pain, convulsion nor
hemolytic uremic syndrome. the result of this study
regarding the clinical features are supported by the
result of other studies that the predominant
symptoms of shigella species infection in addition
g)zéjzi%rrhea are fever, abdominal pain and vomiting

CONCLUSION:

¢ Shigella species was found to be the third most
common cause of infectious bacterial diarrhea
(6.96%) following e.coli and campylobacter
jejuni.

e Among cases of bloody diarrhea, it was found
that shigella species is the third most common
cause of bloody diarrhea (10.71%) after e.
histolytica and campylobacter jejuni.

e The most common presenting symptoms was
diarrhea, followed by fever exceeding 38c
(90.90%) , vomiting (63.63%), and abdominal
pain (18.18%).

e Water supply and its sterilization is important
factor in prevention of diarrhea.

REFERENCES:

1. Duha, s, a. chaher jee, p. duha, k. rajendran, et
al. sensitivity and performance characteristics
of a direct pcr with stool samples in
comparison to conventional techniques for
diagnosis of shigella and enteroinvasive
escherichia coli infection in children with
acute diarrhea in calcutta, india. j. med.
microbial.2001;50:667-74.

10.

11.

12.

13.

14.

15.

Theresa j. ochoa and thomas g. cleary shigella.
nelson text book of pediatrics. behrman re ,
kleigman rm , (eds). 18" edition. wh saunders,
philadelphia , 2007:1191-93.

Marcia b. goldberg; shigella infections.
scientific american medicine. david c.
dale,daniel d.federman, 2003:1620-22.
Rubhana ragib, s.k. roy, m j rahman,et al.
effect of zinc supplementation on immune and
inflammatory responses in pediatric patients
with shigellosis. the am. j. clin nutr, 2004;79:
444-50.

Genobile dania, gaston j, et al. an outbreak of
shigellosis in a  childcare center,
communicable diseases intelligence, 2004;28:
225-29 .

bennish ml, wojtyniak bj. mortality due to
shigellosis: community and hospital data : rev.
infec. dis. 1991; 13 (suppl) : s 245-51.

Ragib r , lindberg aa ,wretlind b, et al.
persistence of local cytokine production in
shigellosis in acute and convalescent stages
infect; immune , 1995; 63: 289- 96.

Perdomo jj, gounon p and sansonetti pj.
polymorphonuclear leukocyte transmigration
prolonged epithelial monolayer by shigella
flexneri j. clin. investig, 1994;93:633-43.
Perdomo 0jj, cavaillon jm, huerre m, et al.
acute inflammation causes epithelial invasion
and mucosal destruction in experimental
shigellosis j. exp. med. 1994;180:1307-19.
Gomez hf, cleary tg shigella: text book of
pediatric infectious diseases, philadelphia, pa :
whb saunders ,1998: 1207-317.

Kotloff ki, winickoff jp, ivanoff b, et al. global
burden of shigella infections :implications for
expected mode of transmission. j infect dis
1989;159:1126

Bennish ml, khen wa , begum m, et al .low risk
of hemolytic uremic syndrome after early
effective antimicrobial therapy for shigella
dysenteriae type 1 infection in bangladesh .clin
infect dis 1, 2006;42: 356-62.

Bennish ml. potentially lethal complications of
shigellosis. rev, infect dis 1991;13:319.
Nathoo kj, proteous je ,siziya s, et al
.predictors of mortality in children hospitalized
with dysentery in harare, zimbabwe cent. afr. j.
med. 1998;44: 272-6.

J. vandepitte and j. verhaegen, k. engbaek, p.
r.ohner, et al. stool. who basic laboratory
procedures in clinical bacteriology,2003: 37-
59.

THE IRAQI POSTGRADUATE MEDICAL JOURNAL

14

VOL.9, NO.1, 2010



SHIGELLA GASTROENTERITIS IN CHILDREN

16.

17.

18.

19.

20.

21.

22.

Rohman mj, sarker p, roy sk, et al: effect of
zinc supplementation as adjunct therapy on the
systemic immune response in shigellosis. am |
clin nutr. 2005;81:495-502.

Hayder f. mohammad. campylobacter jejuni
gastroenteritis in children in basrah . a thesis
submitted to the iragi commission for medical
specialization in partial fulfillment of the
requirements for the degree of fellowship of
the iragi commission  for  medical
specialization in pediatrics. 2001:1-36.

Samiul s, faruque asg, et al. infectious agents
causing acute watery diarrhea in infants and
young children in bangladesh and their public
health  implications, j. trop. pedia.
1994;40:351-354.

Von siedlein I, kim dr, ali m, lee h,et al. a
multicentre study of shigella diarrhoea in six
asian countries: disease burden, clinical
manifestations, and microbiology. plos
med.2006;3:e353.

B. r. thapa , k. vent kateswarlu, a.k. malik and
d. panigrahi. shigellosis in children from north
india : a clinic pathological study j. trop. pedia
1995;41:303-7.

Ananya hiranrattana, jutarat mekmullica,
tanittha chatsuwan, et al. childhood shigellosis
at king chulalongkorn memorial
hospital,bangkok, thailand: a 5 year
review(1996- 2000): southeast asian j. trop.
med. public. health 2005;36:683-85.

Remon r. abu-elyazeed, thomas f. wierzba,
robert w. framck.epidemiology of shigella
associated diarrhea in rural egyptian children.
am. j. trop med. hyg. 2004;71: 367-70.

THE IRAQI POSTGRADUATE MEDICAL JOURNAL

15

VOL.9, NO.1, 2010



