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ABSTRACT 

Objective: To study association of various factors with presence of complications like pneumonia and meningitis in children 
presenting with enteric fever.  
Study Design: Comparative cross-sectional study. 
Place and Duration of Study: Pediatrics Department Pak Emirates Military Hospital, Rawalpindi Pakistan, Mar 2021 Feb 2022. 
Methodology: A total 200 pediatric patients with confirmed diagnosis of enteric fever presenting at pediatric department were 
recruited in this analysis. Detailed systemic examination was conducted followed by relevant investigations to look for 
complications like pneumonia and meningitis in study participants. All baseline blood investigations including liver function 
tests were carried out at time of clinical evaluation. Age, gender, residential area and salmonella typhi vaccination status were 
associated with presence of pneumonia and meningitis in children with enteric fever. 
Results: Out of 200 children with enteric fever included in the study 112(56%) were male while 88(44%) were female. Mean 
age of the children in our study was 9.56±5.63 years.  24(12%) children were having pneumonia while 6(3%) children had 
meningitis. Fever was the commonest symptom reported by our study participants. Statistical analysis revealed that not being 
vaccinated for salmonella typhi and being from rural area had statistically significant relationship with presence of 
pneumonia and/or meningitis in our target population (p-value<0.005). 
Conclusion: Complications were not uncommon in children suffering from enteric fever presenting to our hospital. Children 
who were not vaccinated or were coming from rural area were found more at risk of having complications like pneumonia 
and meningitis in our study. 
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INTRODUCTION  

Lower- and middle-income countries bear big 
burden of infectious diseases and still a lot of children 
each year fall prey to infections which may range from 
asymptomatic disease to life threatening compli-
cations. Salmonella typhi is one of these infections 
causing significant mortality and morbidity in patients 
of all age group especially children.1 People in 
developed world may get affected when they travel in 
developing countries or countries with high disease 
burden.2 Abdominal symptoms still remain common 
form of presentation but any system of body can get 
affected or complicated in enteric fever.3 Diagnosis of 
enteric fever is usually clinical strengthened by 
investigations like blood culture and sensitivity.4 
Culture and sensitivity result come after few days and 
clinical condition may get worse leading to multi-
system complications.5 

Typhoid fever spreads from drinking water 
contaminated with urine or feces of infected people. 
Poor sanitation, low socioeconomic status, and 
inadequate hygiene are the most common found 
culprits.6  

Complications may arise due to inadequate 
treatment or due to delay in diagnosis and include 
typhoid intestinal perforation leading to 
gastrointestinal hemorrhage, hepatitis, cholecystitis, 
myocarditis, shock, encephalopathy, pneumonia, and 
anemia.7 Duhil et al., in 2018 studied an 
immunocompetent child with enteric fever who 
suffered from pneumonia further complicated by 
pleural empyema. They emphasize on atypical 
presentation and complications of enteric fever in 
children without any apparent risk factors.8 Mshana et 
al., in 2015 studied an interesting case of a child with 
meningitis who suffered from Salmonella typhi. Child 
under observation also had urinary schistosomiasis 
suggesting that enteric fever may not always have 
routine presentation and clinicians should be aware of 
all the complications that may occur in such patients.9 
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Pakistan bears huge burden of infectious diseases 
including enteric fever. Local study had revealed that 
treatment resistant strain occurs in our set up and 
considerable number of patients may suffer from 
various systemic complications.10 Limited local has 
been available regarding complications such as 
pneumonia and meningitis in children suffering from 
enteric fever. We therefore planned this study with the 
rationale to study association of various factors with 
presence of complications like pneumonia and 
meningitis in children presenting with enteric fever. 

METHODOLOGY 

This comparative cross-sectional study was 
conducted in the Departments of Pediatrics and 
microbiology, Combined Military Hospital (CMH), 
Rawalpindi Pakistan, from March 2021 to February 
2022. Research evaluation and the ethical committee 
approved (letter no 32950) the study and informed 
consents in written form was taken from the patient’s 
parents. Sample size was calculated by using the 
WHO sample size calculator by keeping population 
prevalence proportion of lungs involvement in enteric 
fever as 6.1% and margin of error as 10%.11 Primary 
data was collected via non probability purposive 
sampling technique.  

Inclusion Criteria: The study included all pediatrics 
patients (1 to 12 years) who were confirmed to have 
typhoid fever. The inclusion criterion was patients 
having fever of (temperature >38'C) for the last 5 days, 
abdominal pain, nausea and vomiting with positive 
blood culture test for salmonella typhi.  

Exclusion Criteria: Patients who had neurological or 
pulmonary symptoms before onset of typical 
symptoms of enteric fever or those were with chronic 
diseases or those who were severely dehydrated were 
excluded from the study.  Those who refused to 
detailed clinical and laboratory evaluation were also 
not included in the study. Children with syndromes or 
chronic auto-immune or metabolic disorder were not 
made part of the study. 

After written informed consent of parents, 
pediatric patients who fulfilled above mentioned 
inclusion/exclusion criteria were included in the 
study. Typhoid fever was diagnosed by using relevant 
clinical and laboratory parameters as per hospital 
protocol by consultant pediatrician.12 All of these 
patients underwent tests such as complete blood 
count, chest x-ray and relevant neuroimaging as 
advised by consultant managing the individual 
patient. Pneumonia,13 and meningitis,14 were 

diagnosed by treating team as per set criteria on the 
basis of clinical symptoms, examination findings and 
relevant investigations. Typhoid vaccine has been 
added in expanded program of immunization and 
children were considered vaccinated if mentioned on 
vaccination card or accurately remembered by 
parents. All relevant socio-demographic, clinical and 
laboratory information was entered in a proforma 
designed for this study.  

This was a descriptive statistical analysis was 
carried out with Statistical Package for the Social 
Sciences (SPSS) version 23:00. Mean±SD was 
calculated for age of patients. Frequency along with 
percentage was calculated for gender, clinical 
characteristics and complications occurred in our 
study participants. Pearson chi-square test was used to 
assess association between age, gender, area of 
residence and typhoid vaccination status with 
presence of pneumonia and/or meningitis by keeping 
the p-value less than or equal to 0.05 as significant. 

RESULTS  

Out of 200 children with enteric fever included in 
the study 112(56%) were male while 88(44%) were 
female. Mean age of the children in our study was 
9.56±5.63 years.  49(24.5%) patients had any one or 
more components of liver function tests deranged 
while 151(75.5%) had normal liver function tests. 
Table-I revealed the sociodemographic, clinical and 
biochemical profile of children included in the study. 
Fever was the commonest symptom reported by our 
study participants.  

Table-II showed the complications suffered by 
patients in our study. Pneumonia occurred in 24(12%) 
children while meningitis occurred in 12(6%) patients. 
Disseminated intravascular coagulation was seen in 
only 02(1%) patients. 

Table-III revealed the results of Statistical 
analysis. Not being vaccinated for salmonella typhi 
and being from rural area had statistically significant 
relationship with presence of pneumonia and/or 
meningitis in children suffering from enteric fever (p-
value<0.005). 

DISCUSSION 

Results of this study showed that pneumonia and 
meningitis may occur or may be presenting features in 
children having salmonella typhi infection. Patients 
from rural area may present late and be more at risk of 
developing the complications. Enteric fever can be a 
benign infectious disease settling with due course of 
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anti-microbial drugs but sometimes may be 
complicated and patients may have life threatening 
consequences of enteric fever. Due to limited data for 
complications of enteric fever in children in Pakistan 
we conducted this study with the aim to study 
association of various factors with presence of 
complications like pneumonia and meningitis in 
children presenting with enteric fever. 
 

Table-I: Basic Demographic Profile of Children Suffering 
From Enteric fever (n=200) 

Study Parameters n(%) 

Mean Age  9.56±5.63 years 

Gender 

Male  
Female  

112(56%) 
88(44%) 

Hemoglobin 

Within range 
Deranged  

144(72%) 
56(28%) 

White cell Count 

Within range 
Deranged 

42(21%) 
158(79%) 

Platelet Count 

Within range 
Deranged 

74(37%) 
126(63%) 

C-reactive Protein 

Within range 
Deranged 

136(68%) 
64(32%) 

Clinical Profile 

Fever for >5 days 
Constipation  
Diarrhea 
Vomiting  
Headache 
Splenomegaly 
Hepatomegaly  
Oral ulcers 
Others 

200(100%) 
38(19%) 
60(30%) 
50(25%) 
18(9%) 

36(18%) 
50(25%) 
12(6%) 
04(2%) 

 

Table-II: Complications Seen in Patients (n=200) 

Complications   n(%) 

Pneumonia  24(12%) 

Meningitis  06(3%) 

Bone involvement  03(1.5%) 

Disseminated intravascular coagulation  02(1%) 

Hepatitis  03(1.5%) 

Anemia  08(4%) 

Others  2(1%) 
 

Marchello et al.,15 in 2020 worked extensively to 
find out complications of enyteric fever in patients 
from different cultures and ethnicities. They figured 
about large number of complications which may occur 
in patients of enteric fever. Pulmonary and 
neuropsychiatric complications made a considerable 
chunk of overall complications that occurred in 
patients of enteric fever. We also studied 

complications but our main emphasis was on 
pneumonia and meningitis. Meningitis was seen in 
few children but pneumonia was found in around 12% 
of children who suffered from enteric fever. 
 

Table-III: Factors Associated with Presence of Pneumonia and 
Meningitis in Study Participants 

Factors Studied 
No 

Pneumonia or 
Meningitis 

Pneumonia 
and/or 

Meningitis 

p-
value 

Age 

<8 years 
8-12 years 

85(49.7%) 
86(50.3%) 

10(34.5%) 
19(65.5%) 

0.126 

Gender 

Male  
Female  

93(54.3%) 
78(45.7%) 

19(65.5%) 
10(34.5%) 

0.260 

Area of residence  
Rural  
Urban  

110(64.3%) 
61(35.7%) 

11(37.9%) 
18(62.1%) 

0.008 

Vaccination status 

Vaccinated  
Not vaccinated  

120(70.2%) 
51(29.8%) 

11(37.9%) 
18(62.1%) 

0.001 

 

Shahid et al.,16 studied patients from Karachi, 
Pakistan regarding overall clinical and complications 
profile in patients suffering from drug resistant 
typhoid fever. They included only resistant cases so 
complications studied b them may be over 
representation if we consider all patients suffering 
from salmonella typhi infection. Still our results 
supported the findings generated by Shahid et al., as 
pneumonia, meningitis, bone involvement, DIC, 
hepatitis and anaemia were seen in our study 
participants and more in children who belonged to 
rural areas. Long time for untreated illness due to 
delay in reaching the health facility may be one of the 
reasons for this finding. 

Ray et al., in 2021 studied this phenomenon from 
another angle and studies patients of typhoid and 
enteric fever who were managed at intensive care unit 
due to various reasons.17 Encephlopathy, psychosis 
and pneumonia were seen in patients who required 
management of enteric fever in critical care settings. 
We did not follow patients long for observing the 
admission pattern and course of illness and cannot 
comment on requirement of critical care settings for 
management of our patients but our results reflect 
serious complications like presence of pneumonia and 
meningitis.  

Dange et al.,18 in 2021 published a rare case of 
Salmonella meningitis and hemophagocytic 
lymphohistiocytosis. They found it though rare but 
neurological and haematological complications could 
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be expected in patients suffering from enteric fever. 
Our results showed that these complications were not 
uncommon in children suffering from enteric fever 
presenting to our hospital. Children who were not 
vaccinated or were coming from rural area were found 
more at risk of having complications like pneumonia 
and meningitis in our study. 

Our study added to complications related 
epidemiological data in our region. Pneumonia and 
meningitis emerged as complications of enteric fever 
and children who were from rural background or not 
vaccinated were more at risk of having complicated 
illness. 

LIMITATIONS OF STUDY 

Comparative cross-sectional study design does not 
establish cause effect relations ship and we cannot conclude 
that pneumonia or meningitis were consequence of enteric 
fever. Moreover, vaccination cards were not checked in all 
the patients and memory of parents was relied upon 
increasing the chances of recall bias in our study. Number of 
confounding factors could affect the complication rate and 
studying all of them was not possible in one study.  

CONCLUSION  

Complications were not uncommon in children 
suffering from enteric fever presenting to our hospital. 
Children who were not vaccinated or were coming from 
rural area were found more at risk of having complications 
like pneumonia and meningitis in our study. 
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