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 ABSTRACT:- Enteric fever is public health problem in India with a high prevalence of 493/1,00,000 cases. 
Enteric fever presents as clinical dilemma as its clinical signs and symptoms are similar to other infectious 

diseases. Lack of routine immunization and unhygienic practices might be responsible for its high prevalence. In 

this study we aim to study the clinical profile of enteric fever. This was a prospective observational study 

conducted in a tertiary care hospital in Bangalore India over a period of 10 months.80 Widal positive cases 

were studied for clinical picture, therapeutic response and complications. In our study it was found that 58% 

were males and 42% were females. Maximum number of cases (45%) were between 6-10 years followed by 

children more than 10 years (42.5%). Major symptoms were fever(100%) ,generalized fatiguability(70%) and 

abdomen pain (54%).72.5% of the cases had relative bradycardia,61% had hepatomegaly,46% had pallor,43% 
had abdomen tenderness 22.5%.Most of the cases responded to a single antibiotic. Leucopenia and eosinopenia 

were more common. This study shows the clinical picture of enteric fever. Including vaccination and public 

health measures could reduce the burden of the disease. 
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I. INTRODUCTION  
Enteric fever is caused by Salmonella typhi, Salmonella paratyphi and Salmonella choleraesuis. South 

east Asian countries are said to have a high incidence of >100/100,000 cases of enteric fever/year[1]. The World 

Health Organization recommends the use of typhoid conjugate vaccines to prevent infection in high-risk 

populations like India[2] ,but typhoid vaccine is not a part of the routine national immunization programme in 

our country. 
The prevalence of enteric fever in India was around 493/1,00,000 person years according to a study 

conducted by Ochiai et al in 2008[3]. The illness is common in parts of the world where there is contaminated 

water supply and sanitation. Enteric fever presents as a clinical dilemma as the clinical signs and symptoms are 

similar to other infectious disease. Enteric fever can present differently in different age groups like, 

 a completely afebrile course in sick children, a high spiking fever from the first day ,a focal presentation(e.g., 

pneumonia and nephritis)[4]. 

Lack of appropriate antibiotic therapy for the appropriate duration can result in serious complications 

which can occur in 10-15%  and relapse which can occur in 5-10%[5]. 

The laboratory diagnosis of choice for enteric fever depends on the duration of fever. It can be detected 

from blood, bone marrow, bile, urine or specific anatomic lesions. Blood culture is the gold standard and has a 

specificity of 100%and has maximum yield in 1st week(90%)[6] .WIDAL test has a sensitivity of 47-77% and a 

specificity of 50-92%, and should be done only after one week of fever[7].WIDAL is most commonly used due 
to easy availability, relatively cheaper and easier to perform. In our study we included patients with fever more 

than 7 days and had a positive WIDAL test.  

The aim of this study was to study the clinical spectrum of enteric fever in a teriary care hospital in 

Bangalore, India. 

 

II.  MATERIALS AND METHODS 
This was a prospective observational study conducted in Kempegowda institute of medical sciences, 

Bangalore, Karnataka .The duration of the study was from January to October 2019.The number of children 

included in the study were 80.  
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INCLUSION CRITERIA: 

 Children of age 1year -18 years who presented with fever of 7 days or more with clinical signs and 
symptoms suggestive of typhoid fever and positive Widal test (1:160 and above) 

EXCLUSION CRITERIA: 

 Oher sources of infection like respiratory, nervous system, cardiac, genitourinary system. 

 Immunocompromised patients. 

 

 The study was approved by the institutional ethical committee Informed written consent was taken 

from the parents/guardian. Data regarding symptoms, signs, Laboratory investigations, treatment were taken 

from the case record form. 

 

The definitions used in this study were: 

1. Leucopenia: Total WBC count < 4000 cells/mm 3 
2. Leucocytosis: Total WBC count > 10,000 cells/mm3 

3. Eosinopenia: Absence of eosinophils in the peripheral smear. 

Statistical analysis was done using stata version 4. The two-sample t test was used for comparing continuous 

variables and the chi square test for categorical variables. 

 

III .  RESULTS 
Of the 80 cases of enteric fever admitted during the study period, 58% were males and 42% were females . 

 

TABLE 1: Gender distribution of cases 
 

 

 

 

TABLE 2: Age distribution of the cases 

AGE (years) NUMBER (n=80) PERCENTAGE 

1-5 10 12.5% 

6-10 36 45% 

>10 34 42.5% 

 

 Table 2 shows the age distribution of the cases with enteric fever. Maximum number of cases(45%) 

were between 6-10 years followed by children more than 10 years (42.5%). 
 

TABLE 3: Distribution of symptoms 

 

Table 3 shows the distribution of symptoms in the cases. Major symptoms were fever(100%) and 

generalized fatiguability(70%) .Abdomen pain was present in 54%,loose stools in 35%,headache in 285,cough 

in 10% and constipation in 1.5%. 

TABLE 4 : Distribution of signs 

 

GENDER NUMBER (n=80) PERCENTAGE 

Male 46 58% 

Female 34 42% 

SYMPTOMS      NUMBER (n=80) PERCENTAGE 

Fever 80 100% 

Generalised fatiguability 56 70% 

Abdomen pain 43 54% 

Loose stools 28 35% 

Headache 22 28% 

Cough 8 10% 

Constipation 12 1.5% 

SIGNS NUMBER (n=80) PERCENTAGE 

Pallor 37 46% 

Hepatomegaly 49 61.2% 

Splenomegaly 18 22.5% 

Relative bradycardia  58 72.5% 

Abdomen tenderness 35 43.7% 

Coated tongue 12 15% 
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Table 4 shows that 72.5% of the cases had relative bradycardia,61% had hepatomegaly,46% had 

pallor,43% had abdomen tenderness 22.5% had splenomegaly and 15% had coated tongue . Rose spot was not 
present in any of the cases. None of the cases had complications like hepatitis, perforation , bleeding or other 

complications. The average duration of fever in our cases was 10.4 days . 

 

TABLE 5: Results of Widal test titer. 

WIDAL TITER NUMBER (n=80) PERCENTAGE 

1:160 44 55% 

1:320 36 45% 

 

55% had a WIDAL titer of 1:160 and 45% had a titer of 1:320. 

 

TABLE 6:  Antibiotics requirement 

ANTIBIOTICS NUMBER (n=80) PERCENTAGE 

SINGLE 58 72.5% 

COMBINATION 22 27.5% 

 

Table 6 shows the need for antibiotic therapy in the cases. 72.5% of the cases needed only one 

antibiotic for successful treatment. The most commonly used antibiotic was Ceftriaxone. 27.5% of the cases 

needed a add on antibiotic, most commonly ofloxacin. 

 

TABLE 7: Distribution of laboratory findings 

LABORATORY FINDING NUMBER (n=80) PERCENTAGE 

Leucocytosis (>11,000/mm
3) 10 12.5% 

Leukopenia (<4,000/mm
3) 26 32.5% 

Eosinopenia  37 46.25% 

 

Table 7 shows that more children have leukopenia (32.5%) as compared to leukocytosis(12.5%).Eosinopenia 

was seen in 46.25% cases . 

 

IV.  DISCUSSION 
Typhoid fever continues to be a major public health problem in developing South east Asian country  

like India. This study aim was to study the detailed clinical picture of children aged 1 to 18 years. The number 

of males in this study 58% , which was more than females. This similar results were noted in other similar 

studies like those done by Jog et al and Gopal singh et al [8],[9]. 

The maximum percentage of cases were between 5-10 years in our study .This observation could be 

due to higher chance of children of school going age group to drink unclean water and contaminated food by 

eating outside . This is similar to studies done by Modi et al where  45% were between 2-7 years  [10]. 

The most common presenting symptom was fever followed by generalized fatiguability and abdomen 

pain .This was similar to other studies by Kapoor et al and Sinha et al [11],[12]. The most common sign was 

relative bradycardia which is bradycardia inappropriate to the rise in temperature ,this was seen in 72.5% of the 

cases . According to a study by Ostergaard et al relative bradycardia was found to be statistically significant sign 

in 3 diseases and typhoid fever is one among them [13]. 
Leukopenia was more common to leukocytosis .In Adults leukopenia is more common , however 

children can have leukocytosis more than leukopenia .Salmonella being an intracellular organism in the 

macrophages and by causing bone marrow suppression might lead to leukopenia. Eosinopenia is a well known 

laboratory parameter in enteric fever[14].  

Since our study included children with fever more than 7 days the preferred investigation was WIDAL 

test and blood culture and sensitivity was not done .Most of the patients responded to ceftriaxone(72%) and 

some needed an add on with a second drug preferably a fluroquinolone . 

The mean time taken for fever to stop after  in our cases was 5.5 days which was similar to a study 

done by Olsen et al which showed a duration of 6.1 days [15]. 

 

V.  CONCLUSION 
 Enteric fever continues to be public health problem with emerging drug resistance. Enteric fever can be 

prevented by adding typhoid conjugate vaccines as a part of the routine immunization for children as 

recommended by the WHO and Indian academy of pediatrics advisory committee on vaccination and 
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immunization practices. Public education regarding hygienic practices like thorough handwashing before eating 

and preparing/handling foods, and sanitary disposal, clean drinking water should be re-emphasized.  
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