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ABSTRACT

Introduction: Shigellae play an important role in acute gastroenteritis. We report here the findings of
Shigella species and relative risk of co-infection with enteropathogenic Escherichia coli (EPEC) among
patients treated for acute gastroenteritis in the mid and far western region of Nepal. Materials and
Methods: 507 patients with acute gastroenteritis who presented to the outpatients and inpatients de-
partments of the Nepalgunj Medical College and Teaching Hospital in Banke in Nepal between Septem-
ber 2011 to April 2013 were included in this study. Stool specimens were collected and processed for
Shigella species and Escherichia coli (E. coli), following standard bacteriological methods at the Central
Laboratory of Microbiology. Results: One hundred seventy two isolates were identified as Shigella spe-
cies (n=69, 40.1%) and E. coli (n=103, 59.9%). Among the Shigella isolated, S. flexneri, S. dysenteri-
ae, S. boydii and S. sonnei accounted for 42.0%, 27.5%, 21.7% and 8.7% respectively. The majority
was from children (1-10 years old) accounting for 42.0% (n=29), statistically significant (p<0.05) com-
pared to the other age groups. Of the E. coli isolates, 11 were EPEC, and seven patients also had Shi-
gella species isolated in patients aged in the 1-10 years (28.6%), 11-20 years (42.9%) and 21-30
years (28.6%). Conclusions: The study revealed the endemicity of Shigellosis with S. flexneri being
the predominant serogroup. Children were at a higher risk. The continuous analysis and periodic re-

porting of Shigella species is important in proper therapy of Shigellosis.

Keywords: Epidemiology, dysentery, Shigellosis, gastroenteritis

INTRODUCTION

Shigellosis remains a public-health problem in
most developing nations where communities
are still ravaged by poverty, poor sanitation,
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poor personal hygiene, and poor water sup-
plies. ! Epidemiologic studies estimated be-
tween 140 to 160 million cases of Shigellosis
occurred worldwide with an estimated
600,000 deaths annually. 3> The majority of
these cases (99%) occurred in developing

countries with 69% occurring in children aged



less than five years. 3

Shigella species have been found in
most surface-waters, sewage, food, and crops
contaminated by human faeces used as ferti-

3, 4 Although recovered from these

lisers.
sources, Shigella species are most frequently
transmitted via direct person-to-person con-
tact, and 10 to 100 organisms are required to
initiate an infection. > It is the major cause of
dysentery and acute diarrhoeal illness in chil-
dren and adults. Children are at the highest
risk of severe shigellosis. ® Most are hospital-
ised immediately after the onset of the dis-
ease. Oral rehydration is the principal means
of management but antibacterial treatment
may be also be required. 7 According to the
World Health Organisation (WHO), fluoroquin-
olones are recommended drugs of choice. ®
However, fluoroquinolone resistance has now
been documented in many countries. %! Al-
ternative drug such as the third generation

cephalosporins are being used commonly.

There are four major O antigen
groups; Group A (Shigella (S) dysenteriae),
Group B (S. flexneri), Group C (S. boydii) and
(S. sonnie). 2 In Eastern Nepal, an active
surveillance study (2005) found that S. dys-
enteriae was the major serogroup. ! Howev-
er, another study in Western Nepal (2006) on
acute gastroenteritis reported that S. flexneri
was the predominant serogroup. ? There are
also other infections that cause diarrhoeal
illness. This study assessed epidemiology of
acute gastroenteritis in the mid and far west-
ern region of Nepal specifically looking at the
types of Shigella and the overlap infections.

MATERIALS AND METHODS
Study background and subjects: This was
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a prospective study conducted on 507 pa-
tients of with acute gastroenteritis comes
from the mid and far western region of Nepal,
attending out-patients and in-patients depart-
ments of Nepalgunj Medical college and
teaching Hospital, Banke, Nepal, between the
periods of September 2011 to April 2013.

Sample collection and processing: Stool
sample from affected patients were collected
and sent (in plastic containers) to the central
Laboratory of Microbiology of Nepalgunj Medi-
cal College for examination. The specimens
were inoculated on Hektoen Enteric Agar
plates, Salmonella-Shigella agar, deoxycho-
late citrate agar,
(Himedia Lab. Pt Ltd.) and incubated at 37°C
for 24 hours. Among those that isolated or-

and MacConkey agar

ganisms, the colourless (non-fermentation)
colonies were chosen for identification of en-
teropathogenic bacteria such as Shigella spp.
Enrichment was done in selenite F broth and
incubated at 37°C for 24 hours. After enrich-
ment, sub-culture was done in the above me-
dia and further incubated at 37°C for 24
hours.

Tests for distinguishing Shigella spp.
from other enteric pathogens included: gram
negative rods, non-motile, non-lactose fer-
menter, oxidase, lysine decarboxylase, sim-
mon’s citrate, voges prousqure, urease were
negative, mannitol and sucrose fermentation,
ONPG test, ornithine decarboxylase test and
indole were variable positive and triple sugar
iron agar were alkaline/acid with no produc-
tion of hydrogen sulfur. Finally the identified
Shigella spp. was confirmed by using the slide
agglutination test using polyvalent and mono-
valent anti-sera (Denka Seiken, Japan). E.
coli were also further tested for enteropatho-



genicity by slide and tube agglutination tests
using E. coli polyvalent antisera A, B, and C

(Biotec Laboratories, UK).

Statistical analysis: Data obtained were
analysed using the Statistical Package for So-
cial Sciences (SPSS) software (version 16,
SPSS, Inc, Chicago, IL, USA). Comparison of
data in respect of sex, and age-groups were
performed by Chi-square. P values of < 0.05

were considered to be statistically significant.

RESULTS
Of the 507 stool samples screened, 53.9%

was from male and 46.1% from female pa-
tients. Overall, 103 (20.3%) E. coli strains
and 69 (13.6%) Shigella strains were identi-
fied.

S. flexneri was the predominant iso-
late accounted for 42.0% (n=29) followed by
S. dysenteriae in 27.5% (n=19). This is
shown. Among those positive for Shigella,
55.1% (n=38) were from male and 44.9%
(n=31) from female (Table 1). The age range
of patients was between 1 to more than 60
years. The majority was in the 1-10 years
group (n=29, 42.0%), statistically significant
(p<0.05), compared to the other age groups
(Table 2). However, there was no significant
difference in the overall number of isolates
recovered based on gender (p>0.05).
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Table 1: Distribution of Shigella species
by gender.

Distribution of positive cases

Shigella species

Male Female Total (%)
S. flexneri 16 13 29 (42.0)
S. dysenteriae 10 9 19 (27.5)
S. boydii 8 7 15 (21.7)
S. sonnei 4 2 6 (8.7)
Total (%) 38 (55.1) 31 (44.9) 69 (100)

For E. coli 62.1% (n=64) were from
male and 37.9% (n=39) from female (Table
3).

Of the 11 EPEC strains isolated, seven
were isolated with Shigella species from pa-
tients in the 1-10 (28.6%, n=2), 11-20
(42.9%, n=3), and 21-30 (28.6%, n=2) age
groups (Table 4).

DISCUSSION

Shigellosis remains a significant cause of mor-
bidity and mortality, especially in developing
countries. '3 In this study, the predominant
serotype was S. flexneri followed by S. dysen-
triae. Differences in the distribution of Shigella
serogroups and serotypes have been reported
from time to time, not only in Nepal but other

countries. ® * In western Nepal S. flexneri

Table 2: Distribution of Shigella species by age groups.

Age groups ( years) distribution  n (%)

Shigella species

1-10 11-20 21-30 31-40
S. flexneri 14 5 6
S. dysenteriae 9 4 5
S. boydii 5 2 4
S. sonnei 1 1 1

41-50 51-60 >60 Total
1 - 1 29 (42.0)

1 - - 19 (27.5)

1 15 (21.7)

1 1 - 6 (8.7)




Table 3: Distribution of Shigella species

by gender.

Age groups Male Female Total
1-10 8 (7.8) 5 (4.9) 13 (12.6)
11-20 16 (15.5) 6 (5.8) 22 (21.4)
21-30 14 (13.6) 9 (8.7) 23 (22.3)
31-40 13 (12.6) 11 (10.7) 24 (23.3)
41-50 9 (8.7) 7 (6.8) 16 (15.5)
51-60 4 (2.9) 0 (0) 4 (2.9)
>60 0 (0) 1 (0.9) 1 (0.9)
Total 64 62.1) 39 (37.9) 103 (20.3)

was reported to be the predominant

serogroup. 12 S. flexneri has also been report-
ed to be the predominant serogroup in Nige-
ria, India, and Bangladesh. 7 *18 S, sonnei
was the most frequently-isolated serogroup in
the West Indies and Iran. !> 20 In northern
Pakistan, S. dysenteriae was the predominant
serogroup. 2! This was the second most com-
mon serogroup in our study. Shift in the prev-
alence of serogroups and the changing pat-
terns in antimicrobial susceptibilities among
Shigella isolates pose a major difficulty in the
determination of an appropriate drug for the

treatment of shigellosis. **

All the four Shigella serogroups co-
exist in different proportions in many coun-
tries. However, in most developing countries,

S. flexneri is the predominant serogroup iso-
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lated from patients with infectious diarrhoea
and usually account for 50-90% of all Shigella

isolates 7,12, 15-18, 22, 23

The majority of the Shigella species
were isolated from children aged 1-10 years,
followed the 21-30 and 11-20 age groups.
The incidence became less in the older age
groups. Therefore, in mid and western region
of Nepal based on our study, children and
youth are the most commonly affected
groups. Children are most susceptible to shi-
gellosis primarily because of poor resistance,
lack of previous exposure, poor personal hy-
giene, and higher exposure to contaminated
environment due to play-related activities. 2%
22 This is similar to other studies from the In-
dian Subcontinent. Srinivasa et al. (India) re-
ported that 41.8% affected were children be-
tween 0 to 14 years. 23 Another study from
India by Sonawala et al. reported that 80% of
Shigella was isolated from children aged be-
low five years with the remaining 20% isolat-
ed from those age 5-20 years old. 2* A study
from eastern Nepal by Bhattacharya et al.
reported that 79% were isolated from children
aged less than five years old. ®

We also examined the incidence of co-
infection with EPEC. We found a proportion of
patients with EPEC also had Shigella isolated

Table 4: Co-infections of Shigellae with enteropathogenic E. coli in different age groups.

Age EPEC

Groups (+ve) Shigella
1-10 2
11-20
21-30
31-40
41-50
51-60
>60
Total

N O O O O N W

(-ve) Shigella

11
19
21
24
16
4
1
96

Shigellae

(+ve) EPEC (-ve) EPEC
27
9

14

N O O O O N W N
(&)}




in the stool. The most common groups, simi-
lar to the demographic of shigellosis to be af-
fected were the children, youths and young
adults. EPEC has been reported as the major
cause of acute diarrhoea in children aged
more than two in Latin America. 2 Gomez et
al. reported that death were more common
among children with EPEC and Shigella co-

infections. 2°

There were some limitations with this
study. We did not perform any antibiotic sen-
sitivity test and we did not assess for other
bacteria, viruses, parasites and fungi which
are also responsible for diarrheal illness or
dysentery in the mid and western region of
Nepal. We also did not assess the outcomes of
the patients.

In conclusion, the findings of this
study show that Shigella remains an im-
portant cause of acute gastroenteritis. S.

flexneri was the predominant Shigella

serogroup and that infection with additional

organism occurs. Continued surveillance

should be carried to assess for any change
and to guide management.
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