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Abstract 

Objectives:  The present study aims to investigate the etiology, clinical profile and resistance pattern of the isolated 
pathogens in Nepalese adults with acute gastroenteritis. This cross-sectional study was conducted at Sukraraj Tropical 
and Infectious Disease Hospital, from April 2016 to Sep 2017. Subjects’ ages 14 or above, presenting with gastroenteri-
tis with positive stool culture were enrolled for analysis.

Results:  Of total 153 patients, 47.72% subjects confirmed the presence of bacterial infection. Vibrio cholerae spp and 
Shigella spp were detected in 36.6% and 23.28% respectively. The most common resistance among Vibrio cholerae 
was to nitrofurantoin (92.8%), cotrimoxazole (92.8%) and nalidixic acid (92.8%). Among 17 isolates of Shigella spp, the 
most frequent drug resistant was observed in ampicillin (64.7%), nalidixic acid (58.8%), ceftriaxone (47%). Chloram-
phenicol (94.1%), tetracycline (88.2%), and cotrimoxazole (82.3%) were found to be the most sensitive towards this 
pathogen. High rate of diarrhea due to bacterial infection, especially Shigella spp and Vibrio spp and their high rate of 
drug resistance emphasize an urgent need of designing a surveillance system for antimicrobial resistance in Nepalese 
setting.
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Introduction
Diarrhoeal diseases remain a major cause of morbidity 
and mortality in all age groups in impoverished areas of 
South East Asia [1–5]. A wide range of bacteria, para-
site, virus remained the responsible for the disease [6]. 
The clinical feature and pattern of isolation varies from 
place to place, depending on the local climate and geog-
raphy, and socioeconomic factors [7]. Among the differ-
ent pathogens responsible for diarrhea, Shigella spp. play 
an important role in causing inflammatory diarrhea and 
dysentery, and can be considered a global health problem 
[8–11], causing significant morbidity and mortality in 

developing countries [8, 9, 12]. Similarly, in Nepal, one of 
the most important causes of acute diarrhea in children 
ischolera [13]. Over the past decades, Shigella spp and 
Vibrio cholerae have become progressively resistant to 
the most widely-used and inexpensive antimicrobials [7, 
12, 13]. Most of the studies in diarrheal disease globally 
and in South Asia have focused on children under 5 years 
old and under rural setting [14–16]. Consequently, only 
limited information about epidemiology and etiology 
of diarrheal infections in adults residing in developing 
countries are available [17–19]. Therefore, the present 
study aims to describe the etiology, clinical profile and 
resistance pattern of the isolated pathogens in Nepalese 
adults with acute diarrhea.
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Main text
Methods
Study design and duration
This was a cross-sectional observational study, conducted 
over 6 month period from April 2016 to Sep 2017.

Setting: The present study, conducted at Sukraraj 
Tropical and Infectious Disease Hospital (STIDH), 
established in 1933, is the only Infectious & Tropi-
cal Disease Hospital in Kathmandu, Nepal. This is the 
national referral hospital with a capacity of 100 beds. It 
receives patients from all over the country and referred 
patients from hospitals in Kathmandu Valley.

Patient’s selection and data collection
Subjects ages 14 or above, presenting with acute gas-
troenteritis were sampled during 6 month study period. 
Demographic including age and sex, clinical features, 
including body temperature, stool type, abdominal 
pain, and vomiting and laboratory report were assessed 
at study entry.

Isolation and identification of pathogen
Faecal samples were inoculated on MacConkey agar 
(Hi-media) plates. The feces samples were cultured on 
MacConkey agar, xylose lysine Deosxycholate agar; 
Thiosulphate citrate bile salt sucrose agar and Selenite F 
enrichment broth (Oxoid, England) were used for isola-
tion of Shigella and Vibrio. Culture negative specimens 
on primary solid media were sub-cultured from the 
enrichment broth to primary solid media to improve 
recovery of the isolates. All inoculated media were 
incubated at 37  °C for 18–24  h. After overnight incu-
bation, non-lactose fermenters were further identified 
by biochemical tests using appropriate media namely: 
triple sugar Iron agar for carbohydrate fermentation 
test, urea agar for the urea utilization test, sulphide 
Indole motility test for indole production, Simmon cit-
rate agar for citrate utilization, motility agar for motil-
ity test, lysine agar for lysine utilization test (all Oxoid, 
England). The plates were incubated at 37  °C for a min-
imum of 24  h. Plates exhibiting no growth were incu-
bated for another 24 h. All isolated colonies growing in 
the MAC agar were processed further for identification.

Identification of the isolates was done by the standard 
microbiological techniques which involved morpholog-
ical appearance of the colonies, Grams staining reac-
tions, catalase test, oxidase test and other biochemical 
properties.

Antimicrobial susceptibility testing
The antimicrobial susceptibility of all identified 
isolates were done with various antibiotics using 

Mueller–Hinton agar (MHA) by modified Kirby–Bauer 
disk diffusion technique following the criteria of Clini-
cal and Laboratory Standards Institute (CLSI) [20]. 
Different strains were used as quality control like P. 
aeruginosa ATCC 27853, E. coli ATCC 25922, S. aureus 
ATCC 25923.

Statistical analysis
Descriptive data were generated. Continuous data were 
presented in Mean ± SD, and frequency table were gener-
ated for categorical variables. Chi square test and Fisher 
exact test were performed for comparison of categorical 
variables. A P value < 0.05 was considered to be statisti-
cally significant. All data were entered and managed in 
SPSS version 20.

Ethical aspects
The study complies with the standards of the Declaration 
of Helsinki and has been approved by research commit-
tee of Sukraraj Tropical and Infectious Disease Hospital 
(STIDH). Anonymous forms were used to collect the 
data to assure confidentiality.

Results
Demographic characteristics as well as clinical profiles 
of the study subjects are shown in Table 1. Of total 153 
patients, mean ages were 38.89 ± 1.68  years, and more 

Table 1  Demographics and clinical characteristics

Characteristics Inference

N 153

Age, mean ± SD (min–max) 38.89 ± 1.68 (14–88)

Sex, n (%)

 Male 80 (52.3)

 Female 73 (47.7)

Symptoms, n (%)

 Dehydration 150 (98.0)

 Loose motion 153 (100.0)

 Abdominal pain 119 (77.8)

 Vomiting 99 (64.7)

 Fever 51 (33.3)

 Nausea 49 (32.0)

 Burning micturition 24 (15.7)

Confirmed enteric infection, n (%)

 Parasite (+), n (%) 40 (26.1)

 Bacterial infection 73 (47.71)

 Multi drug resistance 56 (36.6)

 Shigella spp, n (%) 17 (11.1%)

  Shigella flexneri
  Shigella sonnei

7/17 (41.17)
10/17 (58.82)

 Vibrio spp, n (%) 56/153 (36.6)
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than half 80 (52.3%) of the study population were male. 
With regards to symptoms, loose motion was recorded 
in majority 153 (100%) of the subjects, followed by dehy-
dration 150 (98%), abdominal pain 119 (77.8%), vomiting 
99 (64.7%), nausea 49 (32%) and burning maturation 24 
(15.7%). On examination, 51(33.3%) of the patients were 
found to be febrile.

Among the 153 stool samples collected, the estimated 
prevalence of Shigella spp and Vibrio spp were 11.1%, and 
36.6% respectively. Of total 17 Shigella isolates, Shigella 
flexneri were identified as 41.17% and Shigella sonnei as 
58.8%.

The drug susceptibility patterns of 56 isolates of Vibrio 
cholerae spp were determined (Table 2). The high resist-
ance rate among Vibrio cholerae was to nitrofurantoin 52 
(92.8%), cotrimoxazole 52 (92.8%) and nalidixic acid 52 
(92.8%), ciprofloxacin 48 (85.7%), ampicillin 26 (46.4%), 
chloramphenicol 23 (41%). However, 53 (94.6%) strain of 
Vibrio spp were sensitive to tetracycline.

Among 17 isolates of Shigella spp, the resistant rate was 
high for ampicillin 11 (64.7%), nalidixic acid 10 (58.8%), 
ceftriaxone 8 (47%) and ciprofloxacin 7 (41.17%).

However, more than 90% strain of these isolates were 
sensitive to chloramphenicol 16/17 (94.1%), and more 
than 80% strain of these isolates were sensitive to tetra-
cycline 15/17 (88.2%) and cotrimoxazole 14/17 (82.3%) 
(Table 3).

Discussion
Shigella and Vibrio spp infections are global public health 
burden, and have been increasingly acquiring resistance 
to commonly used antibiotics, posing serious threats in 
antimicrobial treatment worldwide. The burden of Shi-
gella spp and Vibrio spp in Nepal are mostly documented 
in children population, however, the data in adult popu-
lation is lacking.

In the present study at least one enteric pathogen 
was isolated from 72.52% of patients. Among these, the 
most frequently reported pathogen was bacterial isolate 
(47.71%). Parasite was identified notably in higher num-
ber of population (26.1%). In comparison, studies from 
sub-Saharan country demonstrated 47 (60.2%) and 31 
(39.7%) parasitic and bacterial infection respectively [21].

In the present study, bacterial infection remained the 
major etiology of the disease, with estimated preva-
lence of Vibrio spp and Shigella spp 36.6% and 11.1% 
respectively.

Available literatures suggest varying prevalence of Shi-
gella spp across the nations, ranges between 5 and 16.8% 
[22–25]. The prevalence of Shigella spp in under 5 years 
of age in Nepal were found to be 52.2% [26]. This discrep-
ancy may be due to the differences in sample size, varia-
tion in the age group, level of public health, status of safe 
drinking water among the population, geographical dis-
tribution, seasonal variation of the isolates at which the 
sample were collected, and personal hygiene of the target 
population.

In the present study, Shigella sonnei 10 (58.8%) 
remained the most common species followed by Shigella 
flexneri 7 (41.17%), which is in consistent with the results 
of the study in pediatric population from Teharan n Far-
ahani et  al., where 60.8% reported to be Shigella sonnei 
and 39.2% S. flexeneri [27]. A similar results were shown 
by Telebreza et  al. [28] in pediatric population; 61.1% 
Shigella sonnei, followed by S. flexneri (27.8%). However, 
in pediatric population in Nepal a low prevalence of Shi-
gella sonnei (25%) and S. flexneri 20.83% were found [26]. 
The prevalence of Shigella flexneri (7.5%) and S. sonnei 
(5.2%) reported in Karaj, Teharan [11] were shown to be 
lower than ours.

In a previous study by Karki Ravindra [13], Vibrio chol-
erae was found to be 21.1%. In comparison, our study 
showed high prevalent of Vibrio spp (36.6%). In previous 

Table 2  Drug susceptibility pattern of Vibrio spp

Drugs Vibrio cholerae (N = 56)

Resistant (%) Sensitivity (%) Intermediate (%)

Tetracycline 1 (1.7%) 53 (94.6%) 2 (3.5%)

Ciprofloxacin 48 (85.7%) 5 (8.9%) 3 (5.3%)

Cotrimoxazole 52 (92.8%) 2 (3.5%) 2 (3.5%)

Chloramphenicol 23 (41%) 1 (1.7%) 32 (57.1%)

Nalidixic acid 52 (92.8%) 2 (3.7%) 2 (3.7%)

Nitrofurantoin 52 (92.8%) 0 (0.00) 4 (7.1%)

Azithromicin 12 (21.4%) 19 (33.9%) 25 (44.6%)

Norfloxacin 0 (0.00) 25 (44.6%) 31 (55.3%)

Ampicillin 26 (46.4%) 3 (5.3%) 27 (48.2%)

Table 3  Drug sensitivity pattern of  Shigella  spp

Drugs Shigella spp (N = 17)

Resistance (%) Sensitivity (%) Intermediate (%)

Tetracycline 2 (11.7%) 15 (88.2%) 0 (0.00)

Ciprofloxacin 7 (41.17%) 9 (52.9%) 1 (5.8%)

Cotrimoxazole 3 (17.6%) 14 (82.3%) 0 (0.00)

Chloramphenicol 1 (5.8%) 16 (94.1%) 0 (0.00)

Nalidixic acid 10 (58.2%) 4 (23.5%) 3 (17.64%)

Norfloxacin 0 (0.00) 3 (17.6%) 14 (82.3%)

Ampicillin 11 (64.7%) 4 (23.5%) 2 (11.7%)

Ofloxacin 0 (0.00) 2 (11.7%) 15 (88.2%)

Ceftriaxone 8 (47%) 6 (35.2%) 3 (17.6%)
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studies, bacterial infection occurred more frequently 
during rainy season [11, 13, 21]. In consistent with the 
results of these studies, the proportions of Shigella and 
Vibrio spp infection in this study were predominantly 
appeared to be higher during rainy season (June and July). 
In Nepal, the rainy season includes the warmest month 
and the period of heavy rain and floods. Heavy rain and 
floods are responsible for poor sanitation and increase 
human contact with waste water, in turn infection. How-
ever, more data in subsequent years are needed to eluci-
date the seasonality of this pathogen in this region.

Available literatures suggest that abdominal pain 
(72.6%), weakness (41.9%), and vomiting (36.5%) are the 
most common symptoms in diarrhoeic patients [21]. In 
our study, loose motion was recorded in majority 153 
(100%) of the subjects, followed by dehydration 150 
(98%), abdominal pain 119 (77.8%), vomiting 99 (64.7%), 
nausea 49 (32%) and burning maturation 24 (15.7%). On 
examination 51 (33.3%) of the patients were found to 
be febrile. Different type of stool experienced on direct 
observation were: watery stool 115 (75%), blood mixed 
stool 4 (2.6%), water + blood mixed + mucous stool in 10 
(6.5%) and watery + mucous stool 14 (9.2%). These dif-
ferences may be defined by the incomparable proportion 
of bacterial and parasite infection. Viral infection and 
patient host characteristics in the cited article could be 
another reason.

In previous study [11], the most common resistance 
was to tetracycline (73.5%), trimethoprim–sulphameth-
oxazole (70.4%), and amoxicillin–clavulanic acid (50.0%). 
Resistance to cefixime, ciprofloxacin, ceftriaxone, and 
nalidixic acid was observed in 6.1%, 3.1%, 2.0%, and 1.0% 
of the isolates respectively. In our study, about 37% Shi-
gella spp had more than one drug resistant, and among 
17 isolates of Shigella spp, the most frequent drug resist-
ant was to ampicillin 11 (64.7%), nalidixic acid 10 (58.8%), 
ceftriaxone 8 (47%), ciprofloxacin 7 (41.17%).

In our study, Vibrio cholerae was detected in 56 (36.6%) 
of the population. Among these isolates, nitrofurantoin 
52 (92.8%), cotrimoxazole 52 (92.8%) and nalidixic acid 
52 (92.8%), were found to be highly resistant which shows 
a consistency to the study revealed by Karki Rabindra 
[13], where Furozolidine, cotrimoxazole and nalidixic 
acid was found to be 100% resistant towards this patho-
gen. In a earlier study [13], ciprofloxacin (100%), tet-
racycline (100%), ampicillin (73.6%) and erythromycin 
(88.4%) was highly sensitive to this isolate. In our study, 
ciprofloxacin 48 (85.7%), ampicillin 26 (46.4%), chlo-
ramphenicol 23 (41%) were appeared to be resistant. No 
growth 27 (48.2%) was found in ampicillin, and only 3 
(5.3%) was found to be sensitive to ampicillin. The find-
ing indicates that the trend of resistance pattern of V. 
cholerae spp towards ciprofloxacin and ampicillin are on 

increase, and a proper surveillance measure is necessary 
so as to prevent this emergence of bacterial resistance. 
In previous study, tetracycline 53 (94.6%) appeared the 
most sensitive to this isolate which compiles the results 
of previous study by Karki [13]. In our study, ofloxacin 25 
(44.6%) and azithromycin 19 (33.9%) appeared fairly sen-
sitive to this pathogen. However, a similar study in a large 
population is necessary to explore the clear picture.

Conclusion
Our study confirmed a high rate of Shigella  spp and 
Vibrio cholerae in Nepalese adult population, which 
appeared as an important aetiological agent of acute diar-
rhea with high rate of drug resistance. Thus, the results of 
this study emphasize an urgent need of designing a sur-
veillance system for antimicrobial resistance in Nepal and 
the introduction of integrated guidelines for the appro-
priate use of antibiotics.

Limitation
This study was single centered hospital based study. So, 
the isolates resulted in this study may not be the repre-
sentative of the entire country.
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