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Abstract

Introduction: Enteric fever has diverse clinical presentations 
and laboratory findings and blood culture is gold standard 
for diagnosis in the children. This study was done to analyse 
clinical profile and laboratory findings in culture proven enteric 
fever. 
Material and Methods: The study was descriptive 
observational study carried out in the patient aged 14 years of 
age or less admitted with culture proven enteric fever admitted 
in a Paediatric ward of a tertiary medical centre in Lalitpur, 
Nepal from April 2009 to February 2018.
Results: Forty children with blood culture proven were enrolled 
in the study. All children had fever with the mean duration of 
5.3 days (1-14). The most common associated symptoms 
were gastrointestinal which included anorexia (47.5%), pain 
abdomen (37.5%), vomiting (37.5%), diarrhoea (15%) and 
constipation (5 %). Splenomegaly (25%) and hepatomegaly 
(17.5%) were the commonest signs. The majority of children 
(80%) had normal total leucocyte count and 32.5% of them 
had anaemia. There were no children with thrombocytopenia. 
Salmonella typhi and Salmonella paratyphi A were isolated in 
70% and 30% of children respectively. None of the isolates 
showed drug resistance against ceftriaxone, chloramphenicol, 
cotrimoxazole, gentamicin, norfloxacin and ofloxacin. There 
was no mortality.
Conclusions: Enteric fever should be suspected in all the 
children with fever for more than five days along with anorexia, 
gastrointestinal associated symptoms and normal white blood 
counts.
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Introduction

Enteric fever, also known as typhoid fever, is a multisystemic 
febrile illness caused by Salmonella enterica serotype Typhi and 

Salmonella enterica serotypes Paratyphi A, B, or C. The incidence 
is estimated to be more than 100 cases per 100,000 person years 
in Southeast Asia including Nepal.1 The higher rates of typhoid fever 
have been reported in school children aged more than fi ve years.2 
There are diverse clinical presentations of enteric fever in children, 
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and it is not easy to diff erentiate clinically it from other 
febrile illnesses. Blood culture is the gold standard for 
diagnosis; however, culture technique, which is done 
in resource limited settings, with administration of prior 
antibiotics, leads to low yield of growth. In addition, it is 
ordinarily cultured from fi ve to 10 ml of blood in 30-50 
ml of broth, which limits the probability of recovering 
organisms in children.3 The Widal test which is a 
commonly performed serological test is of limited clinical 
utility in endemic areas like Nepal because positive 
results may also represent previous infection as well as 
cross infection.

There is a paucity of studies in literature in regards 
to incidence of blood culture, diagnostic challenge as 
wells complications of enteric fever in the Nepalese 
children. This study therefore will address these issues 
to diagnosis of enteric fever in children. From our 
study, we aimed to determine the common clinical and 
laboratory parameters in culture positive enteric fever in 
children which would perhaps guide in diagnosing and 
treating children with enteric fever in the future.

Material And Methods

The study was descriptive cross sectional study 
which included all the in-patient cases aged under 
14 years with culture proven enteric fever admitted in 
the Paediatrics department of a tertiary care teaching 
institute in Lalitpur, Nepal. The study period was from 
April 2009 to February 2018. Convenience sampling 
technique was used for data collection. Ethics approval 
was obtained from the Institutional Review Committee 
(IRC) of the institute.

The children admitted in the ward with proven 
enteric fever with culture positivity were enrolled in 
the study. Demographic data of the culture positive 
children was noted. There were 40 children with culture 
proven enteric fever during the study period. The 
clinical presentation, laboratory fi ndings, blood culture 
sensitivity pattern and outcome were noted and data 
were entered on standard pro forma.

Brain heart infusion broth was used for blood 
culture. The media was incubated aerobically at 37° 
C. Subculture was done on MacConkey’s agar, and 
blood agar media daily for one week and was checked 
for evidence of growth after one, two, three and seven 
days. Only those bottles showing signs of positive 
growth for days one, two and three had been cultured 
on agar plates. All bottles had been sub- cultured 
before being discarded as negative on day seven. Data 
analysis was done using SPSS version 20.0. Data has 
been summarised using percentages and proportions.

Results

Total of 40 children of culture proven enteric fever 
were found admitted in the paediatric ward during the 
study period. The mean age of the child was 6.3 years 
(six months to 14 years); three cases were below one 
year of age. Out of total, 22 (55%) were females and 18 
(45%) were male. 

All children had fever prior to admission with 
the mean duration of 5.3 days (1-14 days). The 
gastrointestinal symptoms were the most common as 
shown in the table (Table 1). The most common sign 
was splenomegaly (25%) followed by hepatomegaly 
(17.5), only 15% of children had coated tongue. The 
physical fi ndings are as summarised in table 2. The 
common complications are summarised in table 3. None 
of the children had gastrointestinal bleeding/perforation, 
disseminated intravascular coagulation or cholecystitis 
as complications. 

Table 1: Symptoms of enteric fever

Symptoms
Number of 

cases (n= 40)
%

Fever 40 100
Anorexia 19 47.5
Pain abdomen 15 37.5
Vomiting 15 37.5
Headache 11 27.5
Cough 9 22.5
Diarrhea 6 15
Burning micturition 4 10
Constipation 2 5

Table 2: Examination fi ndings of enteric fever

Examination fi ndings
Number of 

cases (n=40)
%

Splenomegaly 10 25
Hepatomegaly 7 17.5
Coated tongue 6 15
Pallor 4 10
Nonspecifi c skin rashes 1 2.5
Distended abdomen 1 2.5

Table 3: Complications of enteric fever

Complications
Number of 

cases (n=40)
%

Pyelonephritis 5 12.5
Meningitis with seizure 2 5
Hepatitis 2 5
Pneumonia 2 5
Shock 2 5
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children.

The common complications were found to be 
pyelonephritis (12.5%), meningitis with seizure (5%), 
hepatitis (5%), pneumonia (5%) and shock (5%). 
Nevertheless, even during a prolonged duration of 
illness, there was no mortality noted. The major cause of 
mortality being gastrointestinal bleeding and perforation 
that requires a more vigorous immune system with 
well-primed Peyer’s patches that develops with the 
increasing age, hence severe complications are less 
seen in children than in adults.4

In our study, majority of children (80%) had total 
leucocyte count within normal limits (4000-11000/
cmm) while 15% of children had leukocytosis which is 
a result quite contrary to that of adults but frequently 
seen in children with enteric fever.10 Anaemia based on 
age-specifi c haemoglobin level was seen in 32.5% of 
patients, a noteworthy haematological fi nding which can 
be attributed to bone marrow suppression or peripheral 
blood dyscrasias,11 or generally higher percentage of 
anaemia. A total of fi ve children (12.5 %) had raised liver 
enzymes suggesting hepatic involvement also noted 
by several authors12,13

. There were no children with 
thrombocytopenia (<150,000 /cmm) which has been 
stated to be seen more commonly in children from Africa 
than those in Asia or even pancytopaenia.3 

Many recent studies have shown increasing trend 
of Salmonella Paratyphi A infections in the endemic 
regions however with not much variation in clinical 
presentation from Salmonella typhi infection.14,15 This 
has been attributed to immunisation with the Vi antigen 
vaccine that does not protect against S. paratyphi, 
according to numerous researches.16,17 In our study as 
well, Salmonella typhi was isolated in 70% of children 
while Salmonella paratyphi A was also isolated in 
remaining 30% of children. This study supports the 
fi nding that majority of the isolates are Salmonella typhi 
followed by Salmonella paratyphi A.1,18

The isolates were fully sensitive to ceftriaxone, 
chloramphenicol, cotrimoxazole, gentamicin, norfl oxacin 
and ofl oxacin. The re-emergence of sensitivity to 
conventional drugs chloramphenicol and cotrimoxazole 
was also reported by other studies conducted in 
Kathmandu valley.18,19 Long-term discontinuation of 
these conventional drugs from the clinical settings 
can be a reason of their re-emergence of sensitivity.18 
Resistance to nalidixic acid was seen in most cases and 
few children were also resistant to ciprofl oxacin, which 
lead to the use of ceftriaxone in all cases of enteric fever. 
Extensive use of fl uoroquinolones in our clinical setting 
explains the emerging drug resistance.

WBC counts was within normal limit (4000-11000/
cmm) in 80% of the patients. Fifteen percent of children 
had leucocytosis and leucopenia was seen in only 5% of 
children. Twenty fi ve percent of children had neutrophilia. 
Lymphocytosis and lymphopenia were seen in 20% 
and 12.5% of children respectively. Anaemia based on 
age-specifi c haemoglobin level was seen in 32.5% of 
children. Five children (12.5%) cases had raised liver 
enzymes and none had thrombocytopenia (< 150,000 /
cmm) or pancytopenia.

Salmonella typhi was isolated in 70% of children 
while Salmonella paratyphi A was isolated in remaining 
(30%). None of the isolates showed drug resistance 
against ceftriaxone, chloramphenicol, cotrimoxazole, 
gentamicin, norfl oxacin and ofl oxacin. The isolates 
were resistant to nalidixic acid 15 out of 18 times 
(83.3% resistance) and ciprofl oxacin two out of 20 times 
(10%). Intermediate sensitivity and full resistance to 
ampicillin was seen in four out of 25 (16%) and one out 
of 25 (4%) of the isolates respectively. All children were 
successfully managed with standard treatment protocol 
and discharged without any mortality.

Discussion

This study demonstrates that the gastrointestinal 
symptoms were the most common mode of presentation 
while splenomegaly is most common fi nding on 
examination in the children with enteric fever. Data from 
this study did in fact show various expected results in 
case of signs and symptoms of the condition, however 
there was a great variation in the lab parameters.

Studies done among the children suff ering from 
enteric fever in the endemic regions of Asia and Africa 
have deduced fever to be the most persistent feature of 
paediatric enteric fever in 97%-100% cases4 and even in 
our study, the common among all symptoms was fever 
prior to admission with the mean duration of 5.3 days 
which is considered the duration for febrile response 
shown to the organism after exposure.5 There were no 
prolonged, unusual fever cases as reported by other 
literatures.6,7 

Enteric fever is a systemic illness usually 
associated with gastrointestinal symptoms in both 
children8 and adults and our study also found multi-
systemic presentation. 

Coated tongue was seen in only 15% of the 
children which is much lower than reported in a study 
in Maharastra, India.9 Other examination fi ndings like 
splenomegaly and hepatomegaly were present only in 
25% and 17.5%. Overall, there was the lack of clinical 
signs when considering the diagnosis of enteric fever in 



Lab Profi le of Blood Culture of Enteric Fever

156 J. Nepal Paediatr. Soc.

There were a few limitations to our study, some 
of which hindered certain parts of the study. Firstly, in 
our country where over the counter drugs have been 
thriving like wildfl owers without a proper monitoring of 
the pharmacies. Doing so, antibiotics exploitation has 
undoubtedly aided the false negative results of blood 
culture, hence depriving our study of clinically diagnosed 
children with common presenting signs and symptoms. 
Secondly, it is not possible to conduct more expensive 
investigations that are more specifi c of enteric fever in 
our part of the world due to the economic condition of 
most of the patients. And being a single centric study, the 

fi ndings may not be corroborated to the entire Nepalese 
children. Also, exclusion of clinically diagnosed children 
has unquestionably aff ected the results of our research. 

Conclusion

In settings where blood culture yields low, our study 
entails us to raise a suspicion of enteric fever in all the 
children with fever for more than fi ve days along with 
gastrointestinal symptoms and signs. Splenomegaly 
may be an important clue to enteric fever. The total 
leukocyte count may remain within normal limits. Further 
larger, multi centric studies are warranted to substantiate 
our fi ndings
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