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INTRODUCTION

Enteric fever is a life-threatening illnesses consisting 
of typhoid fever and paratyphoid fever caused 
by Salmonella serotype Typhi and Salmonella 
serotype Paratyphi respectively.1,2 Enteric fever is 
a major public health concern in many developing 
countries.3,4  Increased mortality and morbidity is 
attributed to rapid population growth, unplanned 
urbanization and improper waste disposal and water 
supply.5 

Blood culture is most relevant in the first to third 
week from the onset of the illness. Isolation, prompt 
identification and accurate antibiotic sensitivity 
test helps in timely management of the illness.6 

Chloramphenicol, ampicillin and cotrimoxazole had 
been the first line drugs for management of enteric 
fevers. However, strains that are resistant to these 
commonly prescribed antibiotics have emerged. 
Cephalosporins and macrolides are nowadays the 
therapeutic choices for enteric fever, resistance to 
which, has challenged developing countries like 
Nepal.7,8 Therefore, surveillance of sensitivity patterns  
guides clinical management at the local level.9    
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ABSTRACT

Introduction: Typhoid fever and paratyphoid fever commonly called as enteric fever is a life-
threatening illness caused by Salmonella serotype Typhi and Salmonella serotype Paratyphi, 
respectively. It is a major public health issue in underdeveloped and developing countries. The aim 
of the study is to find out the prevalence of enteric fever pathogens in blood culture of patients 
attending a tertiary care centre.

Methods: A descriptive cross-sectional study was conducted in 3483 blood samples of patients 
attending a tertiary care centre, with the history and symptoms suspicious of enteric fever during 
one year period from mid-September 2019 to mid-September 2020 after ethical approval from the 
institutional review committee. Isolates were identified by standard microbiological methods and 
tested for in vitro antibiotic susceptibility by modified kirby-bauer disc diffusion method. The 
obtained data was entered and analyzed in WHONET 5.6 program, point estimate at 95% was 
calculated along with frequency and proportion for binary  data.

Results: In our study, enteric fever pathogens were isolated from 18 (0.51%) blood samples. Out of 
which, Salmonella Paratyphi A was isolated from 10 (8.19%) and Salmonella Typhi was isolated from 
8 (6.55%) blood samples. Other serotypes were not isolated. Antimicrobial susceptibility test showed 
that salmonella species that was isolated were sensitive to most of the drugs.

Conclusions: Prevalence of enteric fever pathogens was lesser compared to other studies. Varying 
degrees of antibiotic resistance among isolated enteric fever pathogens necessitates continuous 
surveillance of the susceptibility patterns. Prudent use of antimicrobials, active infection control 
practices and stringent antibiotic policy should be implemented to prevent emergence of antibiotic 
resistance and future outbreaks. 
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The aim of the study is to find out the prevalence of 
enteric fever pathogens in blood culture of patients 
attending KIST Medical College & Teaching Hospital.

METHODS

This descriptive cross-sectional study was conducted 
from 15 September 2019 to 15 September 2020 in 
department of microbiology, KIST Medical College 
and Teaching Hospital, Lalitpur, Nepal after obtaining 
ethical clearance from the Institutional Review 
Committee of KISTMCTH IRC NO: 2076/77/12). 

A total of 3483 blood samples from patients attending 
different departments of KISTMCTH, including the 
wards and outpatient departments with the history and 
symptoms suspicious of enteric fever were studied. 
Unlabeled and mislabeled blood samples, inadequate 
volume of samples and blood samples received after 
24 hours of collection were excluded from the study.

Sample Size was calculated using the formula:

n= Z2 x p x q / e2

  = (1.96)2 x (0. 054) x (1-0.054) / (0.03)2

  = 218

Where,
n= required sample size,
Z= 1.96 at 95% Confidence Interval
p= prevalence of enteric pathogens, 5.4%10

q= 1-p
e= margin of error, 3%

The minimum sample size calculated was 218 and the 
total blood samples of 3483 were collected.

All nurses and lab technicians involved in blood 
collection were instructed on proper collection of blood 
sample in order to produce minimum contamination. 
For adult patients, 5-10 ml of blood sample was 
collected whereas 1-5 ml blood sample was collected 
for children. Blood sample was then inoculated into 
the brain heart infusion broth in the blood culture 
bottle. The culture bottles were properly labeled 
and incubated at 37 ͦ C. Each sample was subcultured 
after 24 hours of aerobic incubation on to blood agar, 
chocolate agar and MacConkey agar respectively. The 
preliminary report of no growth was issued when 
no bacteria were isolated after 72 hours. Bacterial 
identification was based on standard microbiological 
methods. Salmonella species produces large, circular, 
low convex, smooth, pale colonies on blood agar. 
Non lactose fermenting colonies are produced in 
MacConkey agar. Further speciation was done by 
biochemical tests. Salmonella species ferment glucose 
but not lactose and sucrose in triple sugar iron agar. 
All salmonella species produce hydrogen sulphide 

except for Salmonella Paratyphi A. All salmonella species 
are motile except Salmonella gallinarum and Salmonella 
pullorum. Indole is not produced. Citrate test is positive. 
Urea is not hydrolysed. They are methyl red test 
positive and vogues proskaeur test negative. When 
the biochemical test of the isolate was characteristics 
of salmonella, serological agglutination test on a 
suspension of about 1010 bacteria per millilitre were 
carried out, first using polyvalent sera and if positive 
using monovalent sera as well, in the following order.11

• Salmonella polyvalent O sera 
• Individual salmonella O group sera
• Single factor H sera

Antimicrobial susceptibility was determined by 
modified kirby bauer disk diffusion method following 
the criteria designed by the Clinical and Laboratory 
Standards Institute (CLSI 2011). The obtained data was 
entered and analyzed in WHONET 5.6 program.

Potential bias are selection bias as antibiotic status of 
the patient is not known.

RESULTS

Enteric fever pathogens were isolated from 18 (0.51%) 
out of 3483 blood samples. Growth of non-enteric fever 
pathogens was observed in 122 (3.5%) blood samples. 
Out of 18 blood samples where salmonella species 
was isolated, Salmonella Paratyphi A was isolated from 
10 (8.19%) and Salmonella Typhi was isolated from 8 
(6.55%) blood samples (Figure 1). Other serotypes 
were not isolated. There was no growth in 3361 
(96.49%) samples.

Figure 1. Salmonella species isolated.

Other non-enteric fever pathogens that were isolated 
included Staphylococcus aureus 33 (27%), Acinetobacter 
species 16 (13.11%), Klebsiella pneumoniae 15 (12.29%),  
Escherichia coli 13 ( 10.6%),  Enterococcus species 8 
(6.5%), Enterobacter species 5 (4.09%), Citrobacter 
species 5 (4.09%), coagulase negative Staphylococcus 3 
(2.45%), Streptococcus species 2 (1.63%),  Pseudomonas 
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aeurigenosa 1 (0.81%),  Klebsiella oxytoca 1 (0.81%). Fungal 
growth was obtained in 2 blood samples.  i.e. Candida 
albicans   1 (0.81%) and candida non albicans species 1 
(0.81%).

Out of 18 samples that revealed the growth of enteric 
fever pathogen, 11 (61.11%) belonged to males and 7 
(38.88%) belonged to females (Figure 2). 

Figure 2.  Gender distribution of isolated salmonella 
species.

Fifteen (77 %) of samples where growth of salmonella 
species was observed belonged to the age group 
below 30 years (Table 1).

Table 1. Agewise distribution of the isolated Salmonella 
species.

S.N. Age group Number of  salmonella 
species isolated n (%)

1. 0-10years 3 (16.6)

2. 11-20 years 6  (33.3)

3. 21-30 years 6 (33.3)

S.N. Age group Number of  salmonella 
species isolated n (%)

4. 31-40 years 1 (5.5)

5. 41-50 years 1(5.5)

6. 51-60 years 0 (0)

7. Above 60 years 1 (5.5)

T 18 (100)

Most of the enteric fever pathogen were isolated in the 
month of September, 5 (27.7%) and August, 5 (27.7%)

Salmonella species were tested against ampicillin, 
cotrimoxazole, ciprofloxacin, chloramphenicol, 
ceftriaxone, gentamicin, ofloxacin, ceftazidime, 
cefotaxime, cefepime, amikacin, amoycillin clavulinic 
acid and imipenem. Blood samples were not 
processed for presence of anaerobic bacteria, viruses 
or parasites.

Antimicrobial susceptibility test showed that 
salmonella species that were isolated was sensitive 
to most of the drugs. Multidrug resistant salmonella 
species (resistant to all three first-line antibiotics 
which include chloramphenicol, ampicillin, and 
trimethoprim–sulfamethoxazole)8 were not isolated. 
Ciprofloxacin was the most resistant drug showing 
resistance in 7 (38.88%) cases. Among the enteric 
fever pathogen, Salmonella Paratyphi A and Salmonella 
Typhi both were most resistant to ciprofloxacin i.e. 
4 (40%) and 3 (37.5%) respectively. Only 3 (16%) of 
salmonella species were resistant to cefotaxime. 
Only 1 (10%) salmonella species (Salmonella Paratyphi 
A) was resistant to ampicillin. All salmonella species 
were sensitive to chloramphenicol (Table 2).

Table 2.  Antibiogram of enteric fever pathogens.
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Figure 3. Antibiotic resistance pattern of isolated 
salmonella species.

DISCUSSION

Enteric fever remains a significant health burden, 
especially in low- and middle-income countries.9 The 
disease has remained endemic in different areas of 
Nepal with outbreaks occurring time and again.12

Our study shows the enteric fever pathogen 
prevalence rate of 0.51% which was similar to studies 
conducted in Chitwan Medical College and National 
Public health Laboratory, Kathmandu which reported 
a prevalence rate of 0.9% and 1.02% respectively.12,13 
However, another study conducted within Kathmandu 
10 showed a higher prevalence rate of 5.4%. Studies 
conducted in India and Pakistan showed a prevalence 
of 4.4% and 3.4% respectively.13,14 This variations in the 
prevalence of enteric fever may result  from different 
environmental conditions, host factors,  hygiene and 
sanitation  practices and execution of healthcare 
and education programmes within communities of 
different geographical areas. The comparatively lower 
isolation rate may be attributed to the COVID-19 crisis 
in the country when patients did not have an easier 
access to the healthcare facility. The lower rates of 
blood-culture-positive enteric fever can also be due 
to the use of antibiotics prior to the blood culture as 
well as self-medication before arrival to the hospital. 
7 However, we did not evaluate the prior antibiotic 
consumption by the patients before enrollment. Like 
many of the studies, we did not isolate serotypes of 
Salmonella species other than S. Typhi and S. Paratyphi 
A.10,13,14

Blood culture for enteric fever pathogen were found 
to be more positive in male than females in our study 
which was similar to a study conducted in India5 This 
might be due to sex-linked differences in hygiene 
practices, males more likely to report to hospital, at 
the same time more likely to contract infection due to 
more outdoor activities. 

In our study, Salmonella Paratyphi A  had a greater 

prevalence (8.19%) than Salmonella Typhi  similar 
to studies conducted in Chitwan12 and Nepal 
Medical College10 and different  to study conducted 
in Kathmandu  and India which reported higher 
prevalence of Salmonella Typhi.5,7 The higher prevalence 
of Salmonella partayphi A indicating an increasing 
trend of this organism in recent years3,15 might be due to 
high degree of clinical suspicion with mild fever cases 
being investigated for enteric fever, changing host 
susceptibility, change in virulence of the organism and 
widespread use of vaccines and quinolones against 
Salmonella Typhi in the past decade.5

Salmonella isolates were more common in an age 
group below 30 years which correlates with the study 
by Sharma et al. indicating that typhoid fever is most 
common in pre-school and school age children.11 Enteric 
fever pathogens were isolated most in the month of 
September and August. August and September sees 
normal to above normal rainfall over large parts of the 
country. Water is more likely to be polluted in the wet 
season because the rains may wash debris and littered 
garbage into wells and streams used as domestic 
sources of water.5 The urban lifestyle of eating street 
foods and drinking water also adds up to the surge in 
enteric fever cases during rainy seasons.

Salmonella species that were isolated in our study 
were sensitive to most of the drugs similar to the study 
conducted in Chitwan12 but no multidrug resistant 
Salmonella species were isolated. Chloramphenicol 
was once considered the drug of choice for enteric 
fever until 1989 after which chloramphenicol resistance 
began reported worldwide.7 Since the first case of 
Multiple Drug Resistant (MDR) S. Typhi was reported 
in Nepal in 1991, the use of first line antibiotics; 
chloramphenicol, ampicillin and cotrimoxazole 
became infrequent and quinolones became the first 
choice for treatment in endemic areas benefited by 
their economicity and easy availability for oral use .7, 16

However, as the use of ciprofloxacin increased, 
instead of chloramphenicol, resistance to ciprofloxacin 
showed an upsurge.17 In our study too, Salmonella 
species were most resistant to ciprofloxacin (38.8%) 
but 100% sensitive to conventional first line antibiotics, 
chloramphenicol and cotrimoxazole. Only 1 out of 
18 salmonella isolates was found to be resistant to 
ampicillin. The reemergence of chloramphenicol sensitivity 
attributes to discontinuation of chloramphenicol therapy 
that relieved the selection pressure paving the way for re-
emergence of salmonella strains sensitive to the drug.17 
Cephalosporin (ceftriaxone and ceftazidime) also exhibited 
100% efficacy in our study as in study conducted by Bhetwal 
et al. indicating its effectiveness in empirical treatment of 

enteric fever cases.
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CONCLUSIONS

Prevalence of enteric fever pathogens was lesser compared 
to other studies. Varying degrees of antibiotic resistance 
among isolated enteric fever pathogens necessitates 
continuous surveillance of the susceptibility patterns. Prudent 
use of antimicrobials, active infection control practices and 
stringent antibiotic policy should be implemented to prevent 
emergence of antibiotic resistance and future outbreaks.
Since the study was limited to a single center and convenient 
sampling was done, the result of the study cannot be 

generalized, hence, a multicentric study with a larger sample 
size using random sampling and study design of higher level 
of evidence is recommended.

ACKNOWLEDGEMENTS

We are grateful to the department of microbiology, KIST 
Medical College and Teaching Hospital for all the support 

extended.

Conflict of Interest: None.

REFERENCES
1. Appiah D. Grace, Hughes J. Michael, Chatham-Stephens 

Kevin. Typhoid and paratyphoid fever [Internet]. New York: 
Centers for Disease Control and Prevention; 2017 [cited 2021 
Mar 14]. Available from: https://wwwnc.cdc.gov/travel/
yellowbook/2020/travel-related-infectious-diseases/
typhoid-and-paratyphoid-fever [Full Text]

2. Typhoid. [Internet] World Health Organization. 2018 Jan 31 
[cited 2021 Mar 14]. Available from: https://www.who.int/
news-room/fact-sheets/detail/typhoid [Full Text]

3. Karkey A, Aryjal A, Basnyat B, Baker S. Kathmandu, Nepal: 
still an enteric fever capital of the world. J Infect Dev Ctries. 
2008 Dec;2(6):461-5. [PubMed | Full Text | DOI]

4. Shanahan PM, Jesudason MV, Thomson CJ, Amyes SG. 
Molecular analysis and identification of antibiotic resistance 
genes in clinical isolates of Salmonella typhi from India. J Clin 
Microbiol. 1998 Jun;36(6):1595–600. [PubMed | Full Text | 
DOI]

5. Kumar SM, Vijaykumar GS, Prakash R, Prashanth HV, 
Raveesh PM, Nagaraj ER Comparison of Salmonella typhi and 
Paratyphi A occurrence in a tertiary care hospital. J Clin 
Diagn Res. 2013 Dec;7(12):2724–6. [PubMed | Full Text | 
DOI]

6. Mogasale V, Ramani E, Mogasale VV, Park J. What 
proportion of Salmonella Typhi cases are detected by blood 
culture? A systematic literature review. Ann Clin Microbiol 
Antimicrob. 2016 May 17;15(1):32. [PubMed | Full Text | 
DOI] 

7. Bhetwal A, Maharjan A, Khanal PR, Parajuli NP. Enteric 
Fever Caused by Salmonella enterica Serovars with Reduced 
Susceptibility of Fluoroquinolones at a Community Based 
Teaching Hospital of Nepal. International Journal of 
Microbiology. 2017 Nov;2869458. [PubMed | Full Text | 
DOI]

8. Naheed A , Ram K, Pavani, Brooks W. Abdullah ,  Hossain 
Anowar M, Parsons  B Michele, Talukder Ali Kaisar, Mintz 
Eric, Luby Stephen, Breiman F. Robert. Burden of typhoid 
and paratyphoid fever in a densely populated urban 
community, Dhaka, Bangladesh. International Journal of 
Infectious Diseases. 2010 Sep14;3(3):93-9. [PubMed | Full 

Text | DOI]

9. Singh L, Cariappa MP. Blood culture isolates and antibiogram 
of Salmonella: Experience of a tertiary care hospital. Med J 
Armed Forces India. 2016 Jul;72(3):281-4. [PubMed | Full 
Text | DOI]

10. Pokharel P, Rai SK, Karki G, Katuwal A, Vitrakoti R, Shrestha 
SK. Study of enteric fever and antibiogram of Salmonella 
isolates at a teaching hospital in Kathmandu Valley. Med 
Coll J. 2009 Sep;11(3):176-8. [PubMed | Full Text | DOI]

11. Sharma N, Koju R, Karmacharya B, Tamang MD, Makaju 
R, Nepali N, Shrestha P, Adhikari D. Typhoid fever in 
Dhulikhel hospital, Nepal. Kathmandu University Medical 
Journal. 2003;2(7):188-92. [PubMed | Full Text]

12. Acharya A, Nepal HP, Gautam R, Shrestha S. Enteric fever 
pathogens and their antimicrobial susceptibility pattern 
in Chitwan, Nepal. Journal of Chitwan Medical College. 
2012;1(2); 26-30. [Full Text]

13. Kansakar P, Baral P, Malla S, Ghimire GR. Antimicrobial 
susceptibilities of enteric bacterial pathogens isolated in 
Kathmandu, Nepal during 2002-2004. J Infect Dev Ctries. 
2011;5(3):163-8. [PubMed | DOI | Full Text]

14. Saqib A, Ahmed A. Culture and sensitivity of salmonella 
species: Analysis of a two year data. Journal of the Pakistan 
Medical Association. 2000 Aug;50(8); 282-4. [PubMed | Full 
Text]

15. Maskey AP, Basnyat B, Thwaites GE, Campbell JI, Farrar JJ, 
Zimmerman MD. Emerging trends in enteric fever in Nepal: 
9124 cases confirmed by blood culture 1993-2003. Trans R 
Soc Trop Med Hyg. 2008 Jan;102(1):91-5. [PubMed | DOI]

16. Watson JP. Multi-resistant typhoid fever in Nepal. Tropical 
Doctor. 1992;22(4)172. [PubMed | DOI]

17. Shrestha R, Nayak N, Bhatta D, Hamal D, Subramanya S, 
Gokhale S. Reemergence of chloramphenicol sensitivity 
among Salmonella enterica serovars Typhi and Paratyphi: 
a six year experience in a tertiary care hospital in Nepal. 
International Journal of Advancement in Life Sciences 
Research. 2018;1(4):8-12. [Full Text]

Manandhar et al. Prevalence of Enteric Fever Pathogens Isolated from Blood Culture at a Tertiary...

https://wwwnc.cdc.gov/travel/yellowbook/2020/travel-related-infectious-diseases/typhoid-and-paratyphoid-fever
https://www.who.int/news-room/fact-sheets/detail/typhoid
https://pubmed.ncbi.nlm.nih.gov/19745524/
https://jidc.org/index.php/journal/article/view/19745524/80
https://pubmed.ncbi.nlm.nih.gov/19745524/
https://pubmed.ncbi.nlm.nih.gov/9620383/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC104883/
https://doi.org/10.1128/jcm.36.6.1595-1600.1998
https://pubmed.ncbi.nlm.nih.gov/24551623/
https://www.jcdr.net/article_fulltext.asp?issn=0973-709x&year=2013&month=December&volume=7&issue=12&page=2724-2726&id=3743
https://doi.org/10.7860/jcdr/2013/6551.3743
https://pubmed.ncbi.nlm.nih.gov/27188991/
https://ann-clinmicrob.biomedcentral.com/articles/10.1186/s12941-016-0147-z
https://doi.org/10.1186/s12941-016-0147-z
https://pubmed.ncbi.nlm.nih.gov/29234353/
https://www.hindawi.com/journals/ijmicro/2017/2869458/
https://doi.org/10.1155/2017/2869458
https://doi.org/10.1155/2017/2869458
https://pubmed.ncbi.nlm.nih.gov/20236850/
https://www.sciencedirect.com/science/article/pii/S1201971210022800
https://www.sciencedirect.com/science/article/pii/S1201971210022800
https://doi.org/10.1016/j.ijid.2009.11.023
https://pubmed.ncbi.nlm.nih.gov/27546970/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4982971/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4982971/
https://doi.org/10.1016/j.mjafi.2015.07.007
https://pubmed.ncbi.nlm.nih.gov/20334064/
https://www.nmcth.edu/images/gallery/Editorial/AtRmrp_pokhrel.pdf
https://doi.org/10.5897/AJMR2016.8281
https://pubmed.ncbi.nlm.nih.gov/16400212/
http://m.kumj.com.np/issue/7/188-192.pdf
http://cmc.edu.np/images/gallery/Original%20Articles/CCl0k7.pdf
https://pubmed.ncbi.nlm.nih.gov/21444984/
https://doi.org/10.3855/jidc.1016
https://jidc.org/index.php/journal/article/view/21444984/515
https://pubmed.ncbi.nlm.nih.gov/10992718/
https://jpma.org.pk/PdfDownload/3068
https://jpma.org.pk/PdfDownload/3068
https://pubmed.ncbi.nlm.nih.gov/18023462/
https://doi.org/10.1016/j.trstmh.2007.10.003
https://pubmed.ncbi.nlm.nih.gov/1440889/
https://doi.org/10.1177/004947559202200412
https://ijalsr.org/index.php/journal/article/view/36/36

