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Abstract
Background: Enteric fever is a common public health problem in Nepal. The emerging fluoroquinolone 
resistance to Salmonella typhi is a major concern in every hospital and is a public health problem these 
days. Continuous antibiotic susceptibility patterns surveillance and standard treatment policies need to 
be established to control MDR typhoid. Objective: To detect the increasing pattern of fluoroquinolone 
resistant Salmonella typhi and to correlate its clinical response to third generation cephalosporins. 
Materials and Method: This is a cross- sectional prospective study conducted in the pediatric ward 
of Birendra Hospital, Kathmandu, from September 2009 to August 2010. Forty seven children aged 
between 3-14 years with the diagnosis of suspected, probable and confirmed cases of Enteric fever were 
enrolled in the study. Data was collected and statistical analysis was done using SPSS program. Result: 
Culture positive enteric fever was found in 21 cases (44.68%) and positive Widal test in 18 (38.29%). 
Among the culture positive cases, antibiotic sensitivity was highest for Ofloxacin (95.23%), followed by 
third generation Cephalosporins (Ceftriaxone, Cefixime) (90.47%). A significant number of isolates were 
resistant to Nalidixic acid (71.42%). All cases were successfully treated with parenteral antibiotics followed 
by oral third generation cephalosporins without any complications and/or mortality. Conclusion: There is 
an increasing trend to fluoroquinolone resistant Salmonella typhi. Third generation cephalosporin can be 
the appropriate antibiotic for treatment.of clinically suspected cases of Enteric fever and to minimize the 
risk of increasing emergence of MDR enteric fever including Nalidixic acid resistant Typhoid.(NARST). 
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Introduction

Enteric fever (more commonly termed typhoid 
fever) remains endemic in many developing countries. 
Typhoid fever is caused by Salmonella enteric serovar 
Typhi (S.typhi) which is a gram negative, fl agellate, 
non-sporulating, facultative anaerobic bacilli that 
ferment glucose, reduce nitrate to nitrite and synthesize 
peritrichous fl agella when motile. Salmonella is a genus 
in the family Enterobacteriaceae that has more than 
2300 serotypes, based on the presence of three main 
antigens: somatic O antigen (lipopolysaccharide cell 
wall component), surface virulent (vi) antigen (S.Typhi 
and S.Paratyphi C only), and fl agellar H antigen1. A very 
similar but often less severe disease is caused by S. 
Paratyphi A and rarely by S.Paratyphi B and S.Paratyphi 

C. The ratio of disease caused by S.typhi to that caused 
by others is about 10 to 1 in most countries.2Enteric fever 
may occur at any age but is more prevalent in children 
and young adults. The peak incidence is seen in children 
between 5-15 years of age. According to hospital-based 
data and limited information from fi eld studies that used 
passive surveillance for case detection, typhoid fever is 
infrequent under 3 years of age3-6. It has become rare 
in industrialized countries, yet remains a major cause 
of enteric disease in children in developing countries7, 
resulting in an estimated incidence of 50 cases per 
100,000 persons per year, predominantly in young 
school-aged children8. Cases occur throughout the year 
but increase during summers, the peak months being 
July to September. It particularly occurs soon after 
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community parties and festivals where large numbers of 
people gather.9 Infection with salmonella serovar Typhi 
causes an estimated 20 million cases of typhoid fever 
and 200,000 deaths annually worldwide. Altogether the 
risk of typhoid fever may be reduced with attention to 
water quality, food hygiene and vaccination; effective 
treatment of S. typhi infection is needed when these 
measures fail.

Over the last 20 years, emergence of S.Typhi 
strains resistant to antimicrobial agents has 
complicated treatment of infected patients10. Multiple 
drug resistant(MDR) S. Typhi denotes those strains 
of typhoid fever which have resistant to all the three 
fi rst line antibiotics (Chloramphenicol, Ampicillin 
and Cotrimoxazole)9. Although 3rd generation 
Cephalosporin still has good result against S.Typhi, 
increasing prevalence of multi drug resistant (MDR) 
S.Typhi attributes a major public health problem in 
underdeveloped countries like ours, where mainstay of 
therapy are drugs like Cotrimoxazole, Amoxycillin and 
Chloramphenicol. Besides these fi rst line antibiotics, 
widespread use of fl uoroquinolones during outbreaks 
of Nalidixic acid-resistant typhoid showing reduced 
susceptibility to fl uroquinolones, may potentiate the 
already existing MDR typhoid further worse. 

Materials and methods

This is a cross- sectional prospective study 
conducted in the paediatric ward of Birendra Hospital 
(Chhauni).

Study population: Febrile children, aged between 
5 to 14 years, having any of the clinical features 
of suspected, probable or confi rmed enteric fever, 
admitted to Shree Birendra Hospital (Chhauni) from 
September 2009 to August 2010, were included in the 
study.. Children belonging to army personnel were 
included in this study as this hospital is designated for 
serving them. None of the study population had been 
vaccinated with Typhoid vaccine. The children with the 
presence of symptoms of enteric fever were admitted 
to n the paediatric ward. Investigations were sent to the 
hospital laboratory. Consent was taken from parents/
caretakers.

Enrollment

The clinical case defi nition (according to the Indian 
Academy of Pediatrics guidelines) of suspected enteric 
fever was a stepladder pattern of fever, headache, 
malaise with loss of appetite, usually with gastrointestinal 
symptoms, and having two or more of the following 
symptoms/signs: toxic look; relative bradycardia; rose 

spots on the trunk; splenic enlargement; or nonproductive 
cough11,12. A probable case of typhoid fever was a patient 
with fever lasting for at least three days with a positive 
serodiagnosis but without S. typhi isolation. A confi rmed 
case was a suspected/probable case that was confi rmed 
by positive blood culture for S. typhi after 72 hours of 
incubation.. For optimal result, Widal test was done after 
5 to 7 days of fever by slide agglutination method and 
level of both H and O antibodies of 1 in 160 dilution (four 
fold rise) was taken as cut off value for diagnosis.9All 
the enrolled patients did not have any antibiotics for 
the fever. Pallor was considered among those patients 
who met the WHO criteria; diarrhoea, cough, anorexia, 
abdominal pain, headache and vomiting as mentioned 
by parents or caretakers; coated tongue, hepatomegaly 
and splenomegaly as noted on examination; toxic look 
for lethargic, ill looking appearance and febrile children 
with very high temperature (>41oC) were enrolled in this 
study.

Results

Out of the total 47 children studied, 25 (53.19%) 
and 19 (40.42%) children were between the age of 5-10 
years and older respectively, with male to female ratio of 
1.23. Thirty seven (78.72%) cases were admitted in the 
month of April to August.

There was no difference seen in the common 
clinical features of enteric fever in the study population. 
Most frequent clinical symptoms and signs included 
fever (95.74%), toxic look (61.70%), splenomegaly 
(59.57%), coated tongue (57.44%), hepatomegaly 
(53.19%), vomiting (46.80%), headache (42.55%) and 
abdominal pain (42.55%). Diarrhoea (6.38%) and pallor 
(4.25%).

Twenty one blood samples (44.68%) yielded 
Salmonella, of which 14 (66.66%) samples were 
collected during the fi rst week of fever, 5 (23.80%) during 
the second week and remaining 2 (9.52%) samples after 
2 weeks of fever.Widal test was found positive in only 
18 (38.29%) cases. Positive blood culture with positive 
antibodies were seen among 9 (19.14%) children.

Among the culture positive samples, Ofl oxacin 
was found to be the most sensitive antibiotics in 
vitro (95.23%) followed by Ceftriaxone and Cefi xime 
(90.47%),Amoxycillin (80.95%), Chloramphenicol 
(80.95%), Ciprofl oxacin (71.42%) and Cotrimoxazole 
(66.66%). Although fl uoroquinolones, especially 
Ofl oxacin is signifi cantly sensitive to salmonella isolates, 
Nalidixic acid remained outstandingly resistant (71.42%) 
in this study, which is statistically very important. 
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Seasonal variation in the number of cases of enteric fever (n=47)

Fig 1: Seasonal variation in the number of cases of enteric fever.

Fig 2: Pattern of Clinical features

Fig 3: Susceptibility patterns of S. Typhi isolates

All the children received parenteral third generation 
Cephalosporin (Ceftiaxone/cefotaxime) for 7 to 10 days 
and were discharged without any complications. As 
depicted in the table below, maximum number of children 
had a febrile period of 3 to 5 days with mean time-to-

fever defervescence of 3.68 ± 1.1 days (range: 1-6 
days). Only 1 patient became afebrile from second 
day while none of the patients had fever beyond the 
seventh day of admission.
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therapy, failure to mount an immune response by certain 
individuals or poor standardization of antigens used for 
the widal test. Literatures show that it can be negative 
in upto 30% of culture proven cases of typhoid fever9.

Although our report poses signifi cant antibiotic 
susceptibility in vitro towards Ofl oxacin, great 
proportionality of resistance to Nalidixic Acid has justifi ed 
the ontowards effect of ever increasing public health 
problem of MDR typhoid. Similar studies conducted in 
UK during 1990s shows increasing trend of resistance 
to Ciprofl oxacin from 2.7% in 1995 to 21% in 1998, the 
majority of patients from whom such strains were isolated 
had recently returned from the Indian Sub-continent.17 
Nine out of 63 culture positive cases studied by Sinha et 
al which had shown 96% sensitivity to Ciprofl oxacin in 
vitro, did not recover after a 10-day course of the drug 
and had to be treated with Ceftriaxone14. Outbreaks of 
Nalidixic Acid resistant typhoid with isolates showing 
reduced susceptibility to fl uoroquinolones started to 
occur in Vietnam18 and Tazikstan19 in the early 1990s 
and then spread to Pakistan and India and several 
other countries in Southeast Asia20-23, Kuwait24 and 
Nepal25; Often treatment of typhoid with Ofl oxacin and 
Ciprofl oxacin resulted in delayed clinical response and 
sometimes treatment failure. Ceftriaxone is found to 
be the effective antibiotic for hospital based treatment 
of typhoid fever, which also has equal susceptibility 
in vitro(90.47%) along with Cefi xime. This study also 
showed that the mean time-to-fever defervescence 
was 3.68 ± 1.1 days (range: 1-6 days). Similar results 
were found by Aypak A et al in which treatment with 
Ceftriaxone showed mean time-to-fever defervescence 
of 3.5 ± 1.5 days (range : 1-8 days)15. On virtue of 
fl uoroquinolones resistance these days, 3rd generation 
parenteral as well as oral Cephalosporins could still be 
the drug of choice for hospital based treatment.
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Discussion

It is known that the disease peaks around monsoon 
months and similar results has been shown in this 
study with an admission of 78.72% of the cases from 
the month of April to August. the study conducted in 
Kathmandu for 3 years demonstrated an association 
with the average monthly rainfall and a peak in the 
seasonal temperatures, with an obvious increase in 
cases between June and August and a maximum in 
July13. The study done by Sinha et al in Kalkaji, New 
Delhi showed that the maximum incidence (18.8 cases 
per 1000 person-years) occurred during the monsoon 
(July –October), and lower rates of 5.4 and 4.7 per 
1000 person-years occurred during summer and winter 
seasons respectively14.

In our study, besides fever, toxic look (60.70%), 
splenomegaly (59.57%), coated tongue (57.44%) 
and hepatomegaly(53.19%) were the major physical 
fi ndings. In another study, headache, relative 
bradycardia and myalgia were the leading clinical sign 
followed by coated tongue, dehydration and abdominal 
pain, while hepatomegaly and splenomegaly were found 
only in17.5% and 12.3 % respectively15. Positive blood 
culture in this study was 44.66%; two third of which was 
yielded on the fi rst week of fever. Similar studies has 
shown only 22% cases confi rmed by blood culture15. In 
Another study in Ethiopia, blood culture was positive in 
34 out of 54 cases with 63% positivity rate16. Although, 
positive blood culture is the gold standard for diagnosis 
of Typhoid fever, different serological tests should be 
strongly considered for diagnosis and early treatment; 
and even clinically suspected cases that meet the 
diagnostic criteria needs to be considered for treatment 
in resource poor-settings where diagnostic facilities are 
limited. Half of false negative widal results probably 
indicates suboptimal sensitivity result which might 
be due to negativity in early infection, prior antibiotic 

Table 1: Duration of fever after starting Antibiotics
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Conclusion

The increasing trend of isolation of MDR 
Salmonella typhi to fl uoroquinolones is a major concern 
in the treatment of typhoid especially in resource 
poor settings. Injudicious use of antibiotics, over-the-
counter prescriptions and sale of antibiotics, limited 
facilities for diagnosis, poor surveillance systems are 
the mainstreams responsible for the steady increase in 
MDR typhoid. The burden of hospital admissions can 
be reduced by appropriate use of third generation oral 
cephalosporins and determination of optimum treatment 
policies with continual surveillance of antibiotics 
susceptibility patterns and their geographical variations. 
Large number of cases occurring during monsoon 
season indicates the high risk of cross-contamination 
of drinking water with sewage pipelines Altogether the 
risk of typhoid fever may be reduced with attention to 
water quality, food hygiene and vaccination; effective 
treatment of S. typhi infection is needed when these 
measures fail.
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