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Abstract 

Aim: To evaluate clinical & laboratory profile of typhoid fever in children in Bihar Region. Methods: A 

prospective observational study was conducted in the Department of Pediatric, Anugrah Narayan Magadh Medical 

College and Hospital, Gaya, Bihar, India from September   2019 to February 2020. Total 100 Children aged below 

18 years with history of fever of more than 7 days duration were included in this study. In each case, age, sex, 

presenting complaint, laboratory investigations and antibiotic sensitivity pattern are collected and analysed.  

Results: Out of 100 cases, 68 cases (68%) were males, 32 cases (32%) were females. The most common age group 

was 4-8 years. The most common symptom was fever (100%), followed by anorexia (64%), vomiting (47%), pain 

abdomen (19%), diarrhea (14%), headache (10%), and cough (6%). The most common sign was toxic look in 72% 

of the cases followed by coated tongue in 53%, hepatomegaly 40%, splenomegaly 22%, hepatosplenomegaly in 

12% of cases and pallor in 8% of cases. Anemia found in 20 (20%) cases, leucopenia and leucocytosis was observed 

in 32 (32%) cases and 14 (14%) cases respectively. neutropenia found in 38 (38%) cases and neutrophilia was found 

in 35 (35%) cases. Eosinopenia was seen in 42 (42%) cases, eosinophilia in 9 (9%) cases and thrombocytopenia in 

17(17%) cases. SGOT levels was elevated (>200IU/ml) in 10 (10%) cases and SGPT (>200IU/ml) in 13 (13%) 

cases.  

Conclusions: Typhoid fever is most commonly observed with unhygienic practices and eating of unhealthy outside 

food. This major public health issue can be tackled by bringing awareness among people regarding disease 

transmission and its various preventive measures. 
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Introduction

Typhoid fever is an infectious disease caused by gram 

negative bacteria Salmonella enteric serovar typhi 

(S.typhi). In developed countries, the incidence of 

typhoid fever is less than 15 cases per 100,000 

populations, with most cases occurring in travelers; 

whereas in developing countries the estimated 

incidence rate ranging from 100-1000 cases per 

100,000 populations
1
.  
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It is endemic in developing countries where water 

supplies and sanitation are sub-standard
2
. Humans are 

the only natural reservoir of the organism. Direct or 

indirect contact with an infected person is a 

prerequisite for infection. The infected person sheds 

the bacteria in stool and urine. Ingestion of food or 

water contaminated with S. typhi from human feces is 

the most common mode of transmission
3
. Assessment 

of a child presenting with fever is always a challenge to 

most pediatricians. Typhoid fever is one of the 

common causes of fever in children with varied 

presentation and significant difference in the signs and 

symptoms compared to adults. Populationbased studies 

from South Asia indicate that age specific incidence of 

typhoid fever is highest in children under 5 years of 
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age, in association with comparatively higher rates of 

complications and hospitalization
1
. The gold standard 

of the diagnosis of typhoid fever is a positive result of 

culture from the blood, urine or stool
1
.The classic 

Widal agglutination test is one of the most utilized 

diagnostic tests for typhoid fever, especially in 

developing countries
4
. In a country like Nepal where 

typhoid fever is endemic and the infrastructure for 

prompt laboratory diagnosis and management is not 

available at the all levels of health care system, it is 

largely diagnosed on the basis of clinical signs and 

symptoms in the outpatient clinics. This often leads to 

over or under diagnosis of typhoid fever. 

Treatment of typhoid includes proper hydration, 

correction of electrolyte imbalance, antipyretic therapy 

and appropriate antibiotics. Soft and easily digestible 

food should be continued. The prognosis depends on 

the rapidity of diagnosis and the institution of 

appropriate antibiotics. Other factors which decide 

prognosis include patient age, general health status and 

nutrition. Children with malnutrition and multidrug 

resistance are at higher risk. Preventive measures 

include proper hand washing with disinfectants after 

defecation and before consumption of food. These 

measures will help in breaking the transmission of 

typhoid thus reducing the burden of disease. 

Consumption of outside food items like ice cream and 

cut fruits, especially in summer, is associated with high 

risk of acquiring typhoid. Typhoid vaccines play a very 

important role in reducing the burden of disease. 

Parents should be encouraged to get their children 

vaccinated. 

Materials and Methods 

A prospective observational study was conducted in the 

Department of Pediatric, Anugrah Narayan Magadh 

Medical College and Hospital, Gaya, Bihar, India from 

sept 2019 to Feb  2020. 

Methodology  

Total 100 Children aged below 18 years who presented 

to the Pediatric department with history of fever of 

more than 7 days duration were included in this study. 

These cases were included in this study after ruling out 

other sources of infection like respiratory, nervous 

system, cardiac and genitourinary; they were either 

Widal positive (Widal test TO Titer >1:100 or TH titre 

>1:200) or blood culture positive for Salmonella 

species. The cases which were discharged against 

medical advice and cases for which consent was not 

obtained were excluded from the study. Totally100 

cases met our inclusion criteria. In all the cases, age, 

sex, duration of illness, presenting symptoms and other 

symptoms pointing towards complications were noted. 

Further detailed history was taken regarding their food 

habits, sanitation, unhygienic practices and drinking 

water source. History regarding previous antibiotic 

prescription was noted. Further antibiotics were started 

in each case after blood was drawn for Widal test and 

blood culture for Salmonella species. Each case was 

followed up clinically for improvement. For those 

cases which did not show improvement after 5 days of 

antibiotics, changes made according to the culture 

reports. Antibiotic sensitivity pattern was noted for 

culture positive cases. Cases were followed till 

discharge. The data collected was analyzed with 

respect to age, sex and presenting complaints. 

Results 
In this study, all the cases presented to OPD with a 

median of 7-10 days duration of fever. 65 cases (65%) 

had received antibiotics for a minimum period of 3-5 

days prior to admission. Out of 100 cases, 68cases 

(68%) were males and 32 cases (32%) were females.   

Table 1 show most of the cases were aged between 4 

and 8 years. 26 cases were below 4 years, representing 

26%. 32 cases were aged above 8 years, representing 

23.0%. 42 cases were aged between 4 and 8 years 

(42%). In all the above age groups male predominance 

was seen. 

 

Table 1: Age wise sex distribution 

Age( years) Male % Female % Total 

Below 4 16 16 10 10 26 

4-8 28 28 14 14 42 

Above 8 24 24 8 8 32 

Total  68 68 32 32 100 

 

Duration of hospital stay varied from up to 15 days. As 

shown in Table-2, most of the cases (68%) stayed in 

hospital up to 5 to 10 days after admission. 22 % cases 

stayed up to 5 day in hospital and only 10% of cases 

stayed in hospital for more than 10 days. In these cases, 

fever persisted beyond 7 days. No mortality was 
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observed during our study period. Although mild 

elevated liver enzymes were observed in some cases, 

no complications were seen in any case. 

Typhoid incidence was found to be more in lower class 

(54%), followed by in middle class (34%) and least in 

upper class (12%). Among all cases, only 10% (10 

cases) had past history of typhoid fever. In all of these 

cases, the patient had discontinued the treatment 

without medical advice. Outside food eating practices, 

especially roadside cooked food was found in 50% (50 

cases). Also, unhygienic practices like improper hand 

washing after defecation or before food intake was 

found in 70% of cases. 

 

Table 2: Duration of hospital stay 

Duration of hospital stay No. Of cases P-value 

Below 5 days 22 (22%) 0.10 

5-10 days 68 (68%) 0.00 

Above 10 days 10 (10%) 0.20 

 

Typhoid fever presents with a wide range of symptoms. Due to the use of antibiotics prior to diagnosis, children may 

not present with typical symptoms. However, in our study, the most common symptom was fever (100%), followed 

by anorexia (64%), vomiting (47%), pain abdomen (19%), diarrhea (14%), headache (10%), and cough (6%) 

Table 3: Common presenting symptoms 

Presenting symptom No. of Cases P-value 

Fever 100 (100%) 0.001 

Anorexia 64 (64%) 0.000 

Vomiting 47 (47%) 0.001 

Pain abdomen 19 (19%) 0.014 

Diarrhea 14 (14%) 0.079 

Headache 10 (10%) 0.99 

Cough 6 (6%) 0.169 

 

Table 4: Various physical findings 

Signs No. of Cases P-value 

Toxic look 72 (72%) 0.001 

Coated tongue 53(53%) 0.001 

Hepatomegaly 40 (40%) 0.002 

Splenomegaly 22 (22%) 0.058 

Hepatosplenomegaly 12 (12%) 0.088 

Pallor 8 (8%) 0.206 

 

Coming to physical findings, the most common sign we observed was toxic look in 72% of the cases followed by 

coated tongue in 53%, hepatomegaly 40%, splenomegaly 22%, hepatosplenomegaly in 12% of cases and pallor in 

8% of cases. In this study, we also reported the source of drinking water. In most cases (75%), the source of drinking 

water was through municipal water pipelines; majority of these belonged to the urban area. Only in 25% of cases, 

the source of drinking water was bore well water; these cases were from rural background. 

Table 5: Laboratory parameters 

Laboratory parameters Abnormal values No. of cases P- 

value 

Hemoglobin Anemia (Hb 

<11g%) 

20 

(20%) 

0.020 

Total leukocyte 

count 

Leucocytosis 

(>11000cells/mm
3
) 

14 

(14%) 

0.031 

Leucopenia 

(<4000cells/mm
3
) 

32 

(32%) 

0.00 



International Journal of Health and Clinical Research, 2020;3(9):227-232              e-ISSN: 2590-3241, p-ISSN: 2590-325X                         

                                                             

____________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________ 
Sahay et al                  International Journal of Health and Clinical Research, 2020; 3(9): 227-232 
www.ijhcr.com                              
                    230 

 

Polymorphs Neutropenia 38 

(38%) 

0.00 

 

Neutrophilia 35 

(35%) 

0.00 

Eosinophils Eosinophilia 9 

(9%) 

0.20 

 

Eosinopenia 42 

(42%) 

0.00 

Platelets Thrombocytopenia 17 

(17%) 

0.01 

SGOT Elevated SGOT 10 

(10%) 

0.22 

SGPT Elevated SGPT 13 

(13%) 

0.19 

 

Widal titres 

TO >1:100 93 

(93%) 

0.00 

TH >1: 200 84 

(84%) 

0.00 

Blood culture 

positive 

Salmonella 19 

(19%) 

0.01 

 

Table 5 depicts the laboratory parameters. Anemia found in 20 (20%) cases, leucopenia and leucocytosis was 

observed in 32 (32%) cases and 14 (14%) cases respectively. neutropenia found in 38 (38%) cases and neutrophilia 

was found in 35 (35%) cases. Eosinopenia was seen in 42 (42%) cases, eosinophilia in 9 (9%) cases and 

thrombocytopenia in 17(17%) cases. SGOT levels was elevated (>200IU/ml) in 10 (10%) cases and SGPT 

(>200IU/ml) in 13 (13%) cases. The elevated levels of liver enzymes lasted only few days. There were no 

complications observed during our study period. Salmonella typhi O titres >1:100 was seen in 93 (93%) cases and 

TH titres >1:200 in 84 (84%) cases. Blood culture positive for Salmonella typhi noted in 19 (19%) cases. Out of 100 

cases only 18 cases had been immunized with typhoid vaccine. All of them had taken typhoid polysaccharide 

vaccine more than 3 years prior to illness. 

Table 6: Antibiotic sensitivity pattern 

Drug Sensitivity P- 

value 

Ceftriaxone 98% 0.000 

Cefixime 98% 0.000 

Ofloxacin 94% 0.000 

Chloramphenicol 83% 0.000 

Cefotaxime 80% 0.002 

Azithromycin 55% 0.177 

Ciprofloxacin 84% 0.001 

Amoxicillin 67% 0.089 

 

Significant p<0.01 

Table 6 depicts antibiotic sensitivity patterns among culture positive cases. As mentioned in the table, ceftriaxone 

and cefixime sensitivity was seen in all the cases (98%) followed by ofloxacin (94%), ciprofloxacin (84%), 

chloramphenicol (83%), cefotaxime (80%),amoxicillin (67%) and azithromycin in  (55%). S. typhi was more 

sensitive to ceftriaxone, cefixime followed by ofloxacin. Least sensitivity was seen with azithromycin. During the 

course of our study, none of the subjects suffered any complications nor were there any fatalities. All the patients 

regained full health. 
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Discussion 

Typhoid fever is a major public health problem in 

India. In present study, male predominance was seen. 

Similar results were reported in other studies
5-7

. 

Common age group reported in our study was 4 to 8 

years. A study done by R Modi et al also reported 

maximum incidence of typhoid in the age group 6 to 10 

year
8
. Another study also reported maximum number 

of cases in the age group above 5 years
9
. Highest 

incidence of typhoid fever in this age group can 

probably be attributed to outside food eating practices. 

These results were in accordance with the concept of 

typhoid that says typhoid fever is common in school 

age children. School children are at high risk of 

consuming contaminated drinking water. They are also 

exposed to various food items from street vendors. 

These factors make them more vulnerable to exposure 

to typhoid bacilli. The duration of hospital stay varies, 

with maximum number of cases staying in hospital 

between 5-10 day. Cases were discharged after 3 

consecutive days of afebrile period without 

antipyretics. These results were in accordance with 

study done by Hyder et al
10

. We observed high 

incidence of typhoid fever in lower class, lesser in 

middle class society and least in higher class. This can 

be explained by differences in drinking water sources 

and hygienic practices like hand washing and sanitary 

latrine facilities. Similar results were reported in other 

study
11

. Typhoid fever was more commonly observed 

in those who were using municipal water as drinking 

source compared to bore well water. Similar results 

reported in the study done by R Modi et al
8
. We also 

observed higher incidence of disease in cases with 

history of consumption of outside food. This probably 

can be attributed to eating food items without hand 

wash or quality of food handled by road side food 

vendors. 

Typhoid fever manifestations are diverse. The most 

common symptoms apart from fever were anorexia, 

vomiting, pain abdomen, diarrhoea followed by 

headache and cough. A study done by Sinha A et al
12

. 

Kapoor JP et al also reported similar results
13

. Other 

studies also showed similar clinical picture 
14-

16
.Contradictory to this, a study done by Joshi et 

alreported headache as the most common symptom 

next to fever
17

. In our study we reported Toxic look 

(72%) as the most common sign followed by coated 

tongue (53%), Hepatomegaly (40%), splenomegaly, 

Hepatosplenomegaly. Study done by Laishram et al 

reported coated tongue (80%) as the most common 

sign followed by Hepatomegaly (76%) and 

splenomegaly (38%)
18

. Other study reported toxic look 

(93%) and coated tongue (66%) as most common 

signs.
33

 In other study they had reported relative 

bradycardia and hepatomegaly as the most common 

sign
19

. 

During our study, all cases were positive for Widal. 

Blood culture was positive in 19% of cases. Other 

study also reported 16% culture positive cases
10

. A 

study done by Banu et al also reported 28% culture 

positive cases
19

. Due to prior use of antibiotics, the 

culture positive cases are decreasing. Thus, need for 

relay on other serological tests for diagnosis of typhoid 

exists. Study done by Modi et al reported 97% Widal 

positive cases
8
. Anemia was seen in 20% of cases. The 

other studies reported little higher percentage of 

anemias. A study done by Raj C et al reported anemia 

in 41.8% of patients and Lefebvre et al reported anemia 

in 78% of cases
20,21

. in our study Leucocytopenia and 

Eosinopenia found in 32% and 42% respectively. 

Similar results reported in Lefebvre et al
21

. Although 

leucocytosis and eosinophilia are rare in typhoid, our 

study reported leucocytosis in 14% of cases and 

eosinophilia in 9% cases respectively. 

Thrombocytopenia was found in 17% of cases. 

Elevated SGOT is seen 10 % of cases and SGPT was 

raised in 13% of the cases. The other study reported 

elevated liver enzymes in 70% of cases
22

. 

Antibiotic sensitivity was similar to other studies. Most  

of the culture positive cases showed sensitivity to 

ceftriaxone, cefixime, ofloxacin, ciprofloxacin. Similar 

sensitivity pattern reported in other study
17

. However 

sensitivity pattern varies from place to place. Other 

studies showed return of sensitivity pattern with 

chloramphenicol, cotrimoxazole, amoxicillin.
15,23,24

 A 

study done by Mishra et al reported 100% sensitivity to 

azithromycin
25

. In our study the sensitivity to 

azithromycin was 55%. A Study done by Hyder et al. 

reported 100% sensitivity to ceftriaxone and 

ciprofloxacin
10

. All other culture negative cases were 

treated with ceftriaxone. All cases responded to above 

antibiotics without any complications and mortality. 

Conclusion 

Typhoid fever remains a major public health problem 

in the developing countries predominantly seen in 

school going children among pediatric age group. 

Public health interventions like supply of safe drinking 

water, appropriate sanitation, awareness of the disease 

and its transmission, and good personal hygiene 

practices may be employed. Food handlers especially 

in hotels, hostels and government schools should be 

educated about proper hand washing techniques. Also 

typhoid vaccination and rationale use of antibiotics 

based on the culture sensitivity pattern will help in 

reducing the burden of the disease. 

 



International Journal of Health and Clinical Research, 2020;3(9):227-232              e-ISSN: 2590-3241, p-ISSN: 2590-325X                         

                                                             

____________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________ 
Sahay et al                  International Journal of Health and Clinical Research, 2020; 3(9): 227-232 
www.ijhcr.com                              
                    232 

 

Reference  

1. Zulfiqar Ahmed Bhutta. Enteric Fever (Typhoid 

Fever). In: Kliegmen RM, Stanton BF, St. Geme 

JW, Schor NF, Behrman RE, editors. Nelson 

Textbook of Pediatrics. 20th ed. Philadelphia: 

Elsevier; 2015. pp 1388-93. 

2. Hetal N. Jeeyani, Baldev S. Prajapati, Afroz 

Bloch. Enteric Fever in Children-Clinical profile, 

sensitivity patterns and response to 

antimicrobials. GCSMC J Med Sci.2015;4(1):40-

3. 

3. B. Prajapati, GK. Rai, SK. Rai, HC. Upreti, M. 

Thapa, G. Singh, RM Shrestha. Prevalence of 

Salmonella typhi and paratyphi infection in 

children, a hospital based study. Nepal Med Coll J 

2008;10(4):238-44.  

4. Acharya T, Tiwari B R, Pokhrel B M. Baseline 

Widal agglutination titre in apparently healthy 

Nepalese blood donors. JHAS. 2013;3(1):27-30. 

5. Jog S, Soman R, Singhal T, Rodrigues C, Mehta 

A. Enteric fever in mumbai-clinical profile, 

sensitivity pattern and response to antimicrobials. 

JAPI. 2008;56. 

6. Ganesh R, Janakiraman L, Vasanthi T, 

Sathiyasekeran M. Profile of typhoid fever in 

children from a tertiary care hospital in Chennai- 

South India. Indian J Pediatr. 2010;77(10):1089-

92. 

7. Sen S.K, Mahakur A.C. Enteric fever-A 

comparative study of adult and paediatric cases. 

Indian J Pediat. 1972;39(11):354-60. 

8. Gosai MM, Hariyani HB, Purohit PH, et al. A 

study of clinical profile of multidrug resistant 

typhoid fever in children. NJIRM. 2011;2(3):87-

90. 

9. R Modi. Clinical profile and treatment outcome of 

typhoid fever in children at a teaching hospital, 

Ahmedabad, Gujarat, India. Int J Med Sci Public 

Health. 2016;5:212-6. 

10. Arora RK, Gupta A, Joshi NM, Kataria VK, Lall 

P, Anand AC. Multidrug resistant typhoid fever: 

study of an outbreak at Calcutta. Indian Pediatr. 

1992;29(1):61-6. 

11. Hyder R, Yasmeen B, Ahmed S. Clinical profile 

and Outcome of Enteric Fever in hospitalized 

children aged 6 months to 2 years. Northern Int 

Med Coll J. 2013;5(1):301-5. 

12. Sood SC, Taneja PN. Typhoid fever, clinical 

picture and diagnosis. Ind J of Child Health. 

1961;10(2):69- 76. 

13. Sinha A, Sazawal S, Kumar R, Sood S, Singh B, 

Reddaiah VP et al. Typhoid fever in children aged 

less than 5 years. Lancet. 1999;354:734-7 

 

14. Parry CM, Hien TT, Dougan G, White NJ. 

Typhoid fever. N Eng J Med. 2002;347:1770-82 

15. Kapoor JP, Mohan M, Talwar V, Daral TS, 

Bhargava SK. Typhoid fever in young children. 

Indian Pediatr. 1985;22:811-3. 

16. Chowta MN, Chowta NK. Study of Clinical 

Profile and Antibiotic Response in Typhoid 

Fever. Indian J Med Microbiol. 2005;23:125-7. 

17. Kadhiravan T, Wig N, Kapil A, Kabra SK, 

Renuka K, Misra A. Clinical outcomes in typhoid 

fever: Adverse impact of infection with nalidixic 

acid resistant Salmonella typhi. BMC Infec 

Diseas. 2005;5:37. 

18. Joshi BG, Keyal K, Pandey R, Shrestha BM. 

Clinical profile and sensitivity pattern of 

salmonella serotypes in children: a hospital based 

study. J Nepal Paediatr Soc. 2011;31(3):180-3. 

19. Laishram N, Singh PA. Clinical profile of enteric 

fever in children. J Evolution Med Dent Sci. 

2016;5(2):114-116. 

20. Banu A, Rahman MJ, Suza-ud-doula A. Clinical 

Profile of Typhoid Fever in Children in Northern 

Areas of Bangladesh. Dinajpur Med Col J. 

2016;9(1):53-8. 

21. Raj C. Clinical profile and antibiotic sensitivity 

pattern of typhoid fever in patients admitted to 

pediatric ward in a rural teaching hospital. Int J 

Med Res Health Sci. 2014;3(2):245-8 

22. Lefebvre N, Gning SB, Nabeth P, Ka S, Ba-Fall 

K, Rique M et al. Clinical and laboratory features 

of typhoid fever in Senegal: A 70-case study. Med 

Trop (Mars). 2005; 65(6):543-8. 

23. Malik AS, Malik RH. Typhoid fever in malasian 

children. Med J Malaysia. 2001;56(4):478-90. 

24. Gautam V, Gupta N, Chaudhary U, Arora DR. 

Sensitivity pattern of Salmonella serotypes in 

Northern India. Brazilian J Infect Dis. 

2002;6:281-7. 

25. Mishra SK, Sah JP, Shrestha R, Lakhey M. 

Emergence of Nalidixic acid resistant Salmonella: 

a confounding scene in antibiotic armamentarium. 

J Nepal Med Lab Sci. 2008;9(1):61-6 

 

 

Conflict of Interest: Nil 
Source of support:Nil 


