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ABSTRACT
Background: Blood stream infection (BSI) is a common bacterial illness of paediatric age group.Bacteremia
remains one of the most significant causes of morbidity and mortality in pediatric patients. Delaying diagnosis
and treatment of bacteremia mayresult increased childhood mortality.
Aim: We wanted to study the microbial profile, clinical profile andrisk factors of bacterial infections in
children.
Methods: This hospital based cross-sectional, observational study was conducted in the department of
Paediatrics in a tertiary hospital, Indore, India. Children upto 03 years of age admitted in the department were
enrolled in our study. Blood culture was done for all the patients.We compared the risk factors, clinical features,
laboratory data, microbiologic results, and final outcome for patients with bacteremia and without bacteremia
Results: In the present study, out of 88 febrile children bacteremia was present in24 (27.3%) of cases.
Staphylococcus aureus was the most common pathogen isolated (25%), followed by salmonella (16%). Most
common risk factor were malnutrition (wasting/stunting), low socio-economic status, incomplete vaccination
and past history of hospitalization. The most common presenting symptom was cough/cold, convulsion,
restlessness, not accepting feed, increased respiratory rate and excessive crying. Death rate was 8.3% in
bacteraemic children whereas zero death occurs in non bacteraemic patients
Conclusions: Pediatric bacteremia remains a burdensome public health problem. Morbidity and mortality rates
was higher in bacteraemic child as compared to non bacteraemic children
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Introduction

Primary bacteremia is defined as the presence of
bacteria in the bloodstream without an identifiable
source of infection '. Studies conducted in the United
Kingdom (2014) established the following as risk
factors for bacteremia: functional or anatomical
asplenia, immunosuppression, nephrotic syndrome,
chronic respiratory, cardiac and/or kidney disease,
diabetes, cochlear implants and children less than 5
years of age with cerebrospinal fluid fistulas **.Fever
is a common clinical symptom in children and is one
of the leading causes for medical consultation and
hospital admissions *. Bacteremia and septicemia are
the leading cause of children mortality and morbidity
worldwide °.Despite the great advances in medical
diagnosis and therapy over the past decades,
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bloodstream infection (BSI) remains a major cause of
infectious disease morbidity and mortality in both
low- and middle- or high-income countries.Several
studies have reported that BSI was the seventh most
common cause of death and the leading cause of death
caused by infections®”’ Bacteremia can be caused by a
wide range of gram-negative and gram-positive
microorganisms and can be manifested with or
without a specific site of infection, such as pneumonia
or meningitis. Some bacteremia is a transient self-
limiting ®. The most common microorganisms in
healthy children over a month of age are
pneumococcal bacteremia, Haemophilus influenzae
type B, and Neisseria meningitidis, which is
characterized by moderate to severe pathogenesis.
Staphylococcus aureus, Salmonella and Streptococcus
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A have been also reported in children °Many
complications are often due to bacterial infections,
including blood stream infections (bacteremia) than
can lead to systemic inflammatory response
syndrome, septic shock, multiple organ dysfunction
syndrome, and death '°.To reduce the risk of death,
children receiving inpatient treatment for complicated
SAM should be monitored closely for any signs or
symptoms suggestive of systemic infections, and
infections should be treated in a timely manner with
the correct antibiotic regimen '"'“In the state of
Madhya Pradesh in India, where the present study was
conducted, National Family Health Survey-4,
undertaken in the year 2015-2016, reported that
approximately 71% of the children less than 5 years of
age were taken to a health facility for complaints of
fever in 2 weeks preceding the survey .

Aims and Objectives

This study aimed to determine the incidence, risk
factors, microbial and clinical profile of bacteremia in
febrile children upto 3 years of age, admitted in a
tertiary hospital in central India.

Material and Methods

This is a cross-sectional, observational study was
conducted in the department of Paediatrics in a
tertiary hospital, Indore, India, during the 6 months
period from January 2016 to June 2016. All the
children aged upto 3 year, admitted in our department
during the study period were enrolled in the study.

Inclusion criteria

= All the children aged between 0-3 year

= Children who presented with fever

= Parents of the children who provide consent for
participation in the study.

Exclusion criteria

=  More than 03 years age child

= Child on some immunosuppressive drugs like
steroids therapy

=  Children having chronic illness, malignancy,
renal failure, hepatic failure, congestive cardiac
failure, and bone marrow aplasia

= Parents of the children not
participation in the study.

willing for
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The details of the study were discussed with the
mother or caregiver accompanying the child fulfilling
the inclusion criteria and a written consent obtained.
After obtaining consent, a standardized pre-defined
questionnaire containing clinical history and physical
examination was done. The questionnaire also
contained epidemiological, clinical, hematological
and biochemical parameters of the cases. Patients
were provided immediate routine or intensive care as
per the department protocol. All children were
examined within 24 h of admission and relevant
investigations were done.

The following investigation were done for all children
included in the study:complete blood count,
Peripheral smear examination, C- reactive protein
(CRP), serum electrolytes, Widal test, blood and
cerebrospinal fluid (CSF) culture by using the
automated BacT/ALERT system Urine -cultures,
Antimicrobial susceptibility testing of isolated
microorganism was done using the Kirby Bauer disk
diffusion method. All samples were subjected to
smear examination after Ziehl-Neelsen staining, and
Xpert MTB/ RIF assay.

Statistical analyses

All data entered into SPSS version 21 for descriptive
statistical analysis. Mean and proportions were
compared by Student t-test and chi-squared. P < 0.05
was considered to be statistically significant

Results

A total of 88 febrile children enrolled in our study,
incidence of bacteremia were 24 (27.3%) [Figure:1].
Staphylococcus aureus was the most common (25%)
bacterial agent isolated from blood culture followed
by salmonella typhi (16%), details description of
microbial profile shown in table: 1. Majority of the
patients (62.5%) was residing at urban areas. Wasting,
stunting, overcrowding and past history of
hospitalization were the common risk factors of
bacteremia [table: 2]. Most common clinical
presentation was cough/cold (41.7%), restlessness
(37.5%), increased Respiratory rate (29.2%), not
accepting feed (29.2%) and vomiting (16.7%),
detailed clinical profile shown in figure:2. Mortality
rate (death) in bacteraemic patients was 8.3%,
whereas no death occur in non bacteraemic patients.
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Fig 1:
Table 1: Bacterial agents isolated from bacteraemic patients by automated blood culture method (N=24)

Bacterial isolates Frequency Percentage (%)
Staphylococcus aureus 06 25.00
Salmonella typhi 04 16.67
Staphylococcus coagulase negative 03 12.50
Klebsiellapneumoniae 02 8.34
Staphylococcus hemolyticus 02 8.34
Citrobacterspp. 02 8.34
Pseudomonas aeruginosa 01 4.16
Salmonella paratyphiA 01 4.16
Escherichia coli 01 4.16
Staphylococcusepidermidis 01 4.16
Streptococcus Group D 01 4.16

Table 2: Association of bacteraemia with co-factors related to demographic, socioeconomic factors, and

past history of hospital admission
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oviwe | o S,
orocovans [P [0 i1 0 a6 |
Past History of Hospitalization ir]:ss:;ltt 195((3672.:55(@3) AZé gégggji 2; EZiéZZ; 0.785
T =
Bipedal Edema PXEESS: 159((27%.820{;3) 6; géé?q)b) 82 ng;@o) 0.001
L [ I T v
Increased rate of respiration IZESS:E: 177((279(;.28%3) 52 ggggji gg Eggggg 0.213
Excessive Cry PArbesS:rI:tt 231 ((1827.:55@) 53 8.28.?‘7)0) 83 gbl.?%) 0464
Restlessness PArbesS:rI:tt 19‘5((3672.:55@) 577((18%.910{;3) ;g Eé?ég 0.004

1436



International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 12, No. 2, April- June 2023

ISSN:2250-3137

Clinical profile
45.00% —41-7%
40.00% - 37.5% 37.5%
gg-gg;{j 7 29.2% 29.2% 29.2% 29.2%
. o
25.00% -
20.00% - 16.7%
o | 12.5%
00 83% 83% 8.3%
- a
5.00% - l l l 2
0.00% 1 T T T T T ._‘
\b‘ =N &2 X2 > . 0 . (\QO 2 "‘
T R
¢§\ ) \?f’ o) [ S & [o) o ) Q,Q
o ® &3 o’ N Y 2 & & e
© ¢ & ¥ & F & & ¢
& "‘b \30
z;} \;0
Y
@
Figure 2: clinical profile of bacteraemic patients (N=24)
Table 3: Outcomes distribution among bacteraemic and non-bacteraemic patients (N=88)
Outcome Bacteraemia Non bacteraemia Total
N % N % N %
 Dischaged/DOR 17 70.8 48 75.0 65 | 73.9
(discharged on request)
LAMA
(left against medical advise) 05 20.9 16 250 21 238
Death 02 8.3 00 0.0 02 2.3
Total 24 100 64 100 88 100

Discussion

Blood stream infection is a common, potentially
serious and often occult bacterial infection of
childhood. Bacteremia causes acute morbidity and
mortality as well as long term sequelae.

The current study found incidence of Bacteremia was
27.3%,agreement with the study ofYoon ef al, '* and
Nielsen et al, 15

Notably, in our study Staphylococcus aureus was the
most common cause of bacteremiain children,
followed by salmonella typhi, our finding were
concordance with the study conducted by Moyo SJ et
al, 16, Singhi S et al, 17" and Christopher et al, 18
However, the prevalence of extended-spectrum
betalactamase and multidrug-resistant pathogens was
high but should be interpreted with caution in view of
the small sample size.

In our study gram positive bacterial isolates was more
common than gram negative isolated from bacteremia
patients through blood culture, accordance to the
Boguniewicz et al, 19 and Harris et al, 20
There is no statistically significant difference between
bacteremia and non bacteremia patients in terms of
residential status, overcrowding and past history of
hospitalization (p>0.05), similar finding also reported
by U.A. Memon et al, A

In our study, children presenting with acute
malnutrition (wasting & stunting) and pedal oedema
were significantly associated with the bacteremia
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(»<0.05), our results consistent with Rao B.N ez al, 2
and Pathak et al,23. The increased incidence and
severity of infections in malnourished children is due
to limited production and diminished functional
capacity of B-cell and T-cell components of the
immune system.

Present study observed increased rate of respiration
and excessive cry were not significantly associated
with the bacteremia (p>0.05), our finding comparable
with Kumar GV et al, **

Restlessness was significantly associated with blood
stream infection in children (p<0.05), accordance to

theAyoola e al, % and Jin L et al, 2,
Children with bacterial infections (bacteremia)
presented common symptoms, such cough/cold,

convulsion, restlessness, increased respiratory rate,
not accepting feed loose stool, dehydration, vomiting
and irritability, similar clinical profile was reported by
many other studies, Brent Al et al, 2 and Nguyen DK
etal, 8,

In the present study death ratio was certainly high in
bacteraemic group as compared to non bacteraemic
group. It is accordance with the similar finding of
Mishra et al,  and Mojtahedi SY et al, . Despite all
the improvement in developed world, sepsis is still a
significant health care problem and is associated with
high morbidity and mortality in children mainly in
developing countries.
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Conclusions

The study identified multiple risk factors for
bacteremia in children.Paediatricians can be made
aware of these risk factors. This study should help
develop clinical prediction rules that can supplement
the current clinical practice guidelines. Further studies
are warranted to identify age specific risk factors for
bacteremia as most clinicians depend on clinical signs
and symptoms to identify bacteremia. Early
recognition and prompt treatment is the key to
improve outcome of sepsis
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