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Abstract

Background: Enteric fever, caused by Salmonella typhi, is a significant public health challenge in developing nations like Bangladesh,
affecting multiple systems and presenting diagnostic complexities due to varied symptoms. Knowledge of clinical characteristics and
risk factors is vital for effective case management.

Aim of the Study: The aim of the study was to assess the clinical profile and risk factors of enteric fever in pediatric patients.
Methods: This observational study was conducted at Sir Salimullah Medical College and Mitford Hospital, Dhaka, Bangladesh from
January 2021 to July 2022. It involved 134 enteric fever patients from the pediatric outpatient unit, utilizing purposive sampling.
Demographic and clinical data were collected via a structured questionnaire, and data analysis employed MS Office tools and SPSS
version 23.0 program.

Results: In this study, the majority of participants (49%) were 10-12 years old, with a 2:1 male-to-female ratio. Almost all (98%)
presented with fever, followed by vomiting and anorexia in 51% and laboratory results showed 43% with anemia, 32% with lym-
phocytosis, and 28% with transaminitis. Complications included hepatitis (10%), UTIs (7%), and bronchopneumonia (6%). Risk
factorsincluded poor handwashing, ice cube consumption, male gender, and low family income (over 50%). Additional risks included
crowding, hand-to-mouth eating, and food sharing (over 30%). Prevalence was higher during the summer and rainy seasons.
Conclusion: Male children are predominantly susceptible to enteric fever, with fever being the most prevalent symptom. The identi-
fied potential risk factors for enteric fever include insufficient hand hygiene, ice cube consumption, gender disparities, and economic
constraints.
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Introduction involving multiple organs. Clinical suspicion is pivotal for diagnosis.

The global burden of enteric fever is estimated at 21.6 million
cases and 200,000 deaths annually, with the highest incidence
noted in the South Asian subcontinent [1]. Endemicity in devel-
oping countries is attributed to the low standard of living, poor
sanitation, poor hygiene practices, contaminated water and lack
of universal vaccination. Among children, the common age group
affected is between 5 and 19 years, but in some endemic areas of
the Asian region, it is also common in children < 2 years [2]. Clini-
cal presentations are non-specific, which may delaydiagnosis and
treatment leading to fatal complications. Presenting complaints
vary from mild constitutional symptoms to severe complications
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Commonpresentations of enteric fever are fever, vomiting,
diarrhea,abdominal pain, cough, headache, and lethargy. The gold
standard for diagnosis is blood culture, but 70% of the culture is
negative dueto injudicious use of antibioticsbefore admission [3].
Contaminatedmunicipal water supplies and street-vended foods
have been im- plicated in previous risk factor studies of enteric
fever [4,5] and arecommon features of life in South Asian mega-
cities such as Dhaka, Bangladesh, a metropolitan area. Enteric
fever is the leading causeof bacteremia in children aged <5 years
hospitalized in Dhaka, withan annual incidence estimated to be
about 18.7/1000 persons [6,7].Risk factorsfor enteric fever have
been identified in several epide- miologic studies suggesting
either water-borne [8,9] or foodborne transmission [10,11].

Whether these factors coincide with those
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for paratyphoid fever has not been determined. The assumption
is that in paratyphoid fever, a higher dose of bacteria is required
for infection than inenteric fever; consequently, food is implicated
as the major vehicle for transmission of paratyphoid fever, since
salmonella bacteria can multiply in food [12]. The objective of this
current study was to assess the clinical profile and risk factors of

enteric fever in paediatric patients.

Methodology

This was an observational study that was conducted in the out-
patient Department of Pediatrics, Sir Salimullah Medical College
and Mitford Hospital, Dhaka, Bangladesh from January 2021 to July
2022. A total of 134 patients admitted to paediatric unit with en-
teric fever clinically and doing some investigations were enrolled
in this study as the study subjects. Properly written consent was
taken from all the participants guardians before data collection.
Following the study’s inclusion criteria, pediatric patients aged 12
years or younger visited the pediatric OPD with a fever persisting
for over 7 days, after excluding other potential sources of infection
such as respiratory, nervous system, cardiac, and genitourinary.
Those who tested positive in the Widal test (TO titer 1:160 or TH
titer 1:160/320) or had a positive blood culture for Salmonella and
salmonella Para typhi species were eligible for inclusion. Converse-
ly, the study’s exclusion criteria encompassed patients who left the
medical facility against professional advice, as well as cases where
consent was not secured. All the demographic and clinical informa-
tionof the participants was recorded. All data were processed, ana-
lyzed and disseminated by using the MS Office tools and SPSS ver-

sion 23.0 program as needed.

Results

In this study, among the total of 134 participants, 66% were male
whereas the rest 34% were female. So, the male-female ratio of the
participants was 2:1. Our analysis of participant ages revealed that
the 10-12-year-olds formedthe largest group, constituting a signifi-
cant 49% of the total participants. The age spectrum ranged from 1
to 12 years, with 1-3-year-olds comprising 10% and 4-6-year-olds
representing 16% of the participants. Furthermore, 7-9-year-olds
accounted for 25% of the study’s participants. When analyzing the
distribution of signs and symptoms among all participants, we ob-
served that fever was present in nearly all patients (98%), followed
by vomiting and anorexia in 51%. Furthermore, over 25%, 22%
and 21% of patients exhibited symptoms such as diarrhea, pal-
lor, and abdominal pain. In more than 17%, 16%, 14% of patients,
additional symptoms like cough, hepatomegaly and cholecystitis,

and coated tongue were noted. In the realm of laboratory findings,

31
a significant portion of the participants (43%) displayed anemia,
while 32% exhibited lymphocytosis, and 28% showed indications
of transaminitis. Upon scrutinizing the complications within the
entire participant group, the highest occurrence was hepatitis,
affecting 10% of the patients, while UTI was observed in 7% and
bronchopneumonia was observed in 6% which were also notice-
able. Besides, in 2 cases, cholecystitis and in the other 2 cases, en-
cephalopathy was found. In this ongoing study, our observations
indicate that over 50% of participants reported behaviors such as
not using hand wash, using ice cubes, being male, and having a low
family income. Furthermore, in over 30% of patients, factors such
as overcrowding, hand-to-mouth eating, and sharing food from the
same plate were identified. The prevalence of enteric fever during
summer (mid-April to mid-June), and rainy (mid- June to mid-Au-

gust) seasons was found higher than that in other seasons.

= Male
* Female
A W - 66%

Figure 1: Distribution of participants as per gender (N = 134).

Table 1: Distribution of participants as per age (N = 134).

Age (Years) n %
1-3 yrs. 14 10%
4-6 yrs. 21 16%
7-9 yrs. 33 25%

10-12 yrs. 66 49%

Table 2: Distribution of participants as per signs and symptoms (N

=134).
Signs and symptoms n %
Fever 131 98%
Vomiting and anorexia 69 51%
Diarrhea 33 25%
Pallor 29 22%
Pain abdomen 28 21%
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Table 3: Distribution of participants as per laboratory findings (N

=134).

Findings n %
Anemia 57 43%
Lymphocytosis 43 32%
Transaminitis 37 28%
Leukocytosis 24 18%
Thrombocytopenia 20 15%
Eosinopenia 17 13%
Hyponatremia 16 12%
Leucopenia 13 10%
Hypokalemia 11 8%
Pancytopenia 9 7%

Table 4: Distribution of participants as per complications (N = 134)

Complications n %
Hepatitis 13 10%

UTI 9 7%
Bronchopneumonia 8 6%
Abdominal perforation 3 2%
Cholecystitis 2 1%
Encephalopathy 2 1%

UTI: Urinary tract infection.

Table 5: Distribution of participants as per risk factors (N = 134).

Risk factors n %
No use of hand wash 46 69%
Use of ice cubes 42 63%
Sex (Male) 44 66%
Low family income 38 57%
Crowding 32 48%
Eating with hands 31 46%
Sharing food from the same plate 29 43%
Eating food from street vendors 20 30%
Consumption of iced drinks 15 22%

Cough 23 17% No toilet in the household 13 19%
Hepatomegaly and cholecystitis 21 16% Recent typhoid fever in household 10 15%
Coated tongue 19 14% Drink piped water 6 9%
Splenomegaly 13 10% Household size 5 7%
Headache 11 8%
Icterus 9 7%
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Figure 2: Distribution of participants as per gender (N = 134).

Discussion

The objective of this study was to evaluate the clinical profile and
risk factors of enteric fever in pediatric patients. Among the total
134 participants, 66% were male, while the remaining 34% were
female. This indicates a higherrepresentation of male participants,
resulting in a male-to-female ratio of 2:1. These findings align with
those of a previous study [13]. Our analysis of participant ages
revealed that the 10-12-year-olds formed the largest group, con-
stituting a significant 49% of the total participants. R Modi,, et al.
reported the highest incidence of enteric feverin the 6 to 10-year-
old age group [14]. On the other hand, another study noted the
maximum cases in the age group > 5 years [15]. During the analy-
sis of signs and symptoms among all participants, we found that
fever was nearly universal, affecting 98% of patients, followed by
vomiting and anorexia in 51% of cases. Additionally, over 20% of
patients displayed symptoms like diarrhea, pallor, and abdominal
pain. In more than 10% of patients, we also observed symptoms
such as cough, hepatomegaly, cholecystitis, and coated tongue.This
highlights fever as the predominant symptom seen in almost all
cases, while gastrointestinal symptoms like vomiting, diarrhea,and
abdominal pain were other significant clinical features, con- sistent
with observations made by other researchers [16,17]. In the realm
of laboratory findings, a significant portion of the par- ticipants
(43%) displayed anemia, while 32% exhibited lympho- cytosis, and
28% showed indications of transaminitis. Eosinopenia was
detected in 13% of patients, while a higher incidence (72%) was
reported in the study by Ramaswamy., et al. [18]. Additionally,the
observed rate of transaminitis (28%) was notably lower than that
found in the research conducted by Chitkara.,, et al. (30% vs.
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77%) [19]. In our study, upon scrutinizing the complications within
the entire participant group, the highest occurrence was hepatitis,
affecting 10% of the patients, while UTI was observed in 7% and
bronchopneumonia was observed in 6% which were also notice-
able. Complications were documented in 21% ofcases, with hepa-
titis being the most common, whereas the Delhi-based study re-
ported only 1.3% complications [19]. In the context of risk factors
for enteric fever among all participants in this study, observations
indicate thatover 50% did not use hand wash, used ice cubes, were
male, and had low family income. Additionally, in more than 30%
of patients, overcrowding, hand-to-mouth eating, and sharing food
from the same plate were identified. Notably, the consumption of
ice cubes obtained from street vendors could expose individuals
to salmonella bacteria, as these bacteria can survive onice [20]. The
presence of low hygienic standards may not only contributeto the
transmission of paratyphoid fever but also other foodborne diseas-
es like typhoid or enteric fever [21,22]. In the pediatric population,
enteric fever had a higher incidence during the summer (mid-April
to mid-June) and rainy (mid-June to mid-August) seasons when
compared to other seasons. These findings from our current study

can provide valuable insights for future similar studies.

Limitation of the Study

Conducted at a single center with a limited sample size, this
study is further constrained by its short duration. Consequently,
the scope of the findings may not fully capture the comprehensive

landscape of the entire nation.

Conclusion and Recommendation

Numerous challenges persist in effectively controlling and man-
aging typhoid fever in endemic regions. These challenges encom-
pass the need for swift clinical diagnosis and confirmation, as well
as growing antibiotic resistance in both S. typhi and S. paratyphi
strains. Addressing these concerns necessitates a multifaceted ap-
proach, including substantial investments in safe water and sani-
tation services, community education, regulating antimicrobial
prescriptions and over-the-counter sales, and implementing wide-

spread vaccination strategies.
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