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ABSTRACT

Background: Nosocomial blood stream infections with bacterial organisms are one of the most common problems faced
by health care professionals in admitted patients, since these infections complicate the treatment and affect the
outcome. The objective of this study was to determine the frequency of most common bacterial organisms in
nosocomial blood stream infections in children admitted in Pediatric Intensive Care Unit of a tertiary care hospital at
Rawalpindi, Pakistan.

Material and Methods: This cross-sectional study was carried out from 6th July 2017 to 6th January 2018 in the Pediatric
Intensive Care Unit (ICU), Fauji Foundation Hospital, Rawalpindi, a tertiary care hospital. A total of 385 patients, aged
14 days to 12 years, admitted in the ICU were monitored from the time of admission till their blood culture reports were
positive for bacterial growth along with signs of clinical sepsis Blood samples for culture were collected aseptically and
the bottles were incubated for 7 days. Patients were monitored from time the blood culture yielded growth of bacterial
pathogens till final blood culture report with antibiotics sensitivity against the pathogen became available. Data was
analyzed using SPSS Version 20. Effect modifiers like age, duration of admission and gender were controlled by
stratification and chi-square test was applied for comparison with P-value less than .05 considered as statistically
significant.

Results: Pseudomonas aeruginosa and Salmonella typhi were the most common bacterial organisms (n=83; 21.6% each)
causing nosocomial blood stream infection, followed by Escherichia coli (n=77; 20%) and Klebsiella (n=67; 17.4%),
respectively. Effect modifier, like gender (stratified and compared by Chi-square test) had a statistically significant
relationship with frequency of most common bacterial organisms in nosocomial blood stream infections (P=.001).
However, effect modifiers like age and duration (hours) of admission to PICU had a non-significant relationship with
frequency of bacterial organisms in nosocomial blood stream infections (P>.05).

Conclusions: There is a high frequency of common bacterial organisms in nosocomial blood stream infections in children
with predominance of gram-negative bacteria including Pseudomonas aeruginosa and Salmonella typhi. Thus, early
initiation of appropriate antibiotic therapy can help in decreasing mortality, significantly in hospitalized patients.
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Introduction

Nosocomial bloodstream infections (nBSls) are an
important cause of morbidity and mortality and are
the most frequent type of infections in pediatric
patients. The prevalence of health care associated
infections is 4.2%.1 Most common type of infections
in children are blood stream infections (45%). Other
common infections include lower respiratory tract
infections (22%), gastrointestinal infections (8%),
eye, ear, nose, and throat infections (7%), urinary
tract infections (5%), and surgical site infections
(4%), respectively.! Among admitted patients, there
is highest prevalence of infections in pediatric (PICU)
and neonatal intensive care units (NICU) (15.5% and
10.7% respectively).! Nosocomial BSIs in PICU are a
common but preventable complication in critically ill
patients and has a negative impact on patients’
outcome?. Most of the common bacterial organisms
causing nBSls show a high resistance to commonly
third
cephalosporins.2 ICU acquired infections increase

used antibiotics including generation

mortality and duration of hospital stay.?

There are multiple studies on frequency of BSI, their
pathogens
recommended treatment guidelines.?® A study by
Mitt et al. in January 2004 to December 2008 in
mixed pediatric population showed very high rates

etiology, common involved and

of blood stream infections. Most common pathogen
were coagulase-negative staphylococci (43%) and
Serratia marcescens (14%).* A multicenter study was
done in Spanish PICU in year 2008 to 2012, which
concluded that common nBSI were central line-
associated nosocomial infections, ventilator
associated pneumonia and catheter associated
urinary tract infections. Common microorganisms
involved were gram-negative organisms, gram-

positive organisms and candida species.®

A study was conducted to determine the impact of
an extended infection control training program in

University Malaya Medical Centre, Malaysia which
concluded that education of medical interns on
infection control, a relatively low-cost intervention,
resulted in a substantial reduction in the incidence
of PICU-acquired BSls.®

A study done in Karachi, Pakistan to determine
frequency of BSI in adult population with febrile
that
Staphylococcus aureus was 16%, E. coli 14.5%,
Pseudomonas 8.5% and Klebsiella 15.5 %.” Another
study done at Agha Khan University Hospital, Karachi

neutropenia  showed frequency  of

from 2013 to 2017 concluded that most common
pathogen of BSI| is staphylococcus non-aureus
species (33.3%).%2 It has been observed that
frequency and types of nosocomial infections and
pathogens causing BSI show demographical
variation.® There is limited date available regarding
frequency of common pathogens in nosocomial BSls

in children in Punjab.

The purpose of this study was to determine
frequency of most common bacterial organisms in
nBSIs in children in a tertiary care hospital of
Rawalpindi, so that early initiation of appropriate
antibiotic therapy can be implemented, which will
towards decrease in

contribute significantly

mortality rates in our setup.

Material and Methods

This cross-sectional study was carried out at the
Department of Pediatric Medicine, Fauji Foundation
Hospital, Rawalpindi Pakistan in pediatric intensive
care unit (PICU) over a period of 6 months, from 6"
July, 2017 to 6™ January, 2018. Sample size was
calculated by using WHO calculator. The anticipated
population proportion was 9.2% with level of
significance 95% and absolute precision 2.9%.%° A
total of 385 patients, aged 14 days to 12 years were
enrolled by consecutive non probability sampling.
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The patients enrolled in the study had PICU stay of
more than 48 hours and they developed signs of
clinical sepsis according to their age. Children less
than one year of age with either fever more than
38°C or Hypothermia less than 37° C were defined as
having clinical sepsis.

Children admitted with nosocomial

infections acquired from PICU were excluded.

already

Bloodstream infection that occurred after more
than 48 hours of admission to PICU or within 48
hours after discharge was defined as nosocomial
Ethical
Institutional Ethical Review committee. Informed

infection. approval was taken from
verbal and written consent were obtained from
parents regarding use of data for research and

publication.

Specimens were collected according to the protocol
of the Microbiology laboratory. Blood samples for
culture were collected aseptically from fresh
peripheral venous pricks and inoculated into blood
culture bottles that were incubated for 7 days. All
patients at PICU were monitored from the time of
admission till they showed sign of infections, based
on standard definitions. A microbiology resident and
a nursing staff member were specifically given the
task of following up all patients from the time the
blood culture yielded growth till the report became
available. Data was collected on a predesigned
proforma.

Confidentiality of patients was

maintained during the study.

The data was analyzed using SPSS Version 20.
Descriptive statistics were calculated for both
qualitative and quantitative variables. Frequencies
and percentages were calculated for qualitative
variables like gender and bacterial organism. Mean
and standard deviation were used for quantitative
data like age, duration of admission, blood pressure,
heart rate and temperature. Effect modifiers like
age, duration of admission, gender was controlled
by stratification. Post stratification chi-square test

was applied and a P-value of less than .05 considered
statistically significant.

Results

Out of 385 patients, 231 (60%) were male while 154
(40%) were females with maximum stay at hospital
being 72 hours (Table ). Pseudomonas aeruginosa
and Salmonella typhi were the most common
bacterial organisms (n=83; 21.6% each) causing
nosocomial blood stream infection (Figure 1).

Gender, an effect modifier was stratified and
compared with frequency of most common bacterial
organisms in nosocomial blood stream infections.
There was predominance of Salmonella typhi and
Pseudomonas aeruginosa in males while
Mycobacterium tuberculosis was more frequent in
females. Chi-square test was used to compare
gender stratification with frequency of most
common bacterial organisms in nosocomial blood
stream infections which was statistically significant

(P=.001) (Table II).

83 83
(21.6%) 75 (21.6%)
(19.5%) 67
(17.4%)

7
[20%)

E Coli Pseudomonas Salmanella Tpyhi Klebsiella

Aeruginosa

Mycobacterium
Tuberculosis

Figure 1: Frequency of bacterial organisms in
nosocomial blood stream Infections

Similarly, effect modifiers like age and duration
(hours) of admission to PICU were also compared
with frequency of most common bacterial
organisms in nosocomial blood stream infections.
Each of the above effect modifiers were divided into
two groups (Table Il). Chi-square test was used to
compare the frequency of different bacterial
organisms between the two age groups as well as

between two cut-off values for duration of stay in
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PICU. The results showed that there was no
association between patients’ age group and
presence of different bacterial organisms. Similarly,

there was no statistically significant difference

between duration of admission to PICU and
infection with different bacterial organisms (P > .05)
(Table II).

Table: | Descriptive statistics of patients (n=385)
Gender Male 231 (60%) Female 154 (40 %)
Category Minimum Maximum Mean Standard deviation
Age 0.038 12 3.19 2.09
Duration of stay in PICU (hours) 48 72 55.85 8.38
Systolic 109 125 119.17 2.8
BP (mmHg) D‘i,astolic 41 80 58.11 10.29
Heart Rate 90 115 103.08 9.92
Table II: Comparison of effect modifiers with frequency of bacterial infection
Bacterial organisms
n (%)
Gender E. coli P. aeruginosa | M. tuberculosis S. typhi Klebsiella
Male 53 (68.8) 70 (84.3) 15 (20.0) 72 (86.7) 21 (31.3)
Female 24 (31.2) 13 (15.7) 60 (80.0) 11(13.3) 46 (68.7)
P-value” .077 .001 .001 .001 .001
Age groups
< 6 years 73 (94.8) 76 (91.6) 70 (93.3) 79 (95.2) 65 (97)
7 - 12 years 4(5.2) 7 (8.4) 5 (6.7) 4(4.8) 2 (3.0)
P-value® .826 .228 .228 .692 .29
Duration of Admission
to PICU (hours)
48-60 hours 58 (75) 68 (81.9) 58 (77.3) 74 (89.2) 49 (73.1)
61-72 hours 19 (24.7) 15 (18.1) 17 (22.7) 9(10.8) 18 (26.9)
P-value® 281 576 576 .563 139

*P-value < .05 was considered statistically significant

E. Coli-Escherichia coli; P. aeruginosa-Pseudomonas aeruginosa; M. tuberculosis-Mycobacterium tuberculosis; S. typhi-

Salmonella typhi

Discussion

Our study reports a high frequency of common
bacterial organisms in nosocomial blood stream
infection in children admitted to pediatric ICU, with
a predominance of gram-negative bacteria including
Pseudomonas aeruginosa and Salmonella typhi.
Gender of the patients was an effect modifier with a
significant relationship with frequency of most
common bacterial organisms in nosocomial blood
stream infection. Nosocomial infections (NI) are a
common problem, especially in intensive care units
(ICU). Morbidity and mortality are high in patients

with nBSIs in both developing and developed
countries.'2 Failure of the immune system to
contain infection at a focal site and consequent
dissemination, are a major cause of high morbidity
and mortality.?® The frequency of these infections,
their epidemiology, and the invading organisms
keep on changing along with evolving medical
The
hospitalized patients

environment. immunocompromised

who are often heavily

dependent on medical support and indwelling

devices are especially prone to these infections.*1°
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A study conducted by Kasmi et al. showed an
incidence of 22.8% of nosocomial infections with a
rate of 30 per 1000 patients. According to this study,
common nBSI included lower respiratory tract
infection (10.5%), with ventilator associated
pneumonia (VAP) (6.8%), catheter associated UTI
(7.1%) and blood stream infection (BSI) (4.2%), with
central line-associated BSI (CLABSI) (2.4%).%® This
study highlights the incidence of device associated
nosocomial infections, while in our study frequency
of common bacterial organisms causing nosocomial
infection was observed based on blood culture
reports.

Our study showed Gram-negative bacteria as the
commonest micro-organisms involved in nBSI with
predominance of Pseudomonas aeruginosa and
Salmonella typhi. A study carried out in Egypt by El-
Sahrigy et al. showed Staphylococcus aureus,
Acinetobacter and Klebsiella as the commonest
microorganism among PICU patients.' In this study
common infections were respiratory tract infections
due to which staphylococcus was the commonest
microorganism, while our study focused on hospital
acquired blood stream infections. Geographical
difference may also be a reason for this variation in
results.

In our study, the mean age was 3.19 years while a
study conducted by Almuneef et al. from Riyadh
Saudi Arabia, reported a mean age of 2.6 years.'®
This difference in mean age between the two studies
may be due to the reason that majority of the
patients included in study by Almuneef et al. were
diseases, in which

suffering from congenital

incidence of infections is usually high.

There were 60% male and 40% female patients in
our study, whereas a study conducted in PICU of a
tertiary care hospital of north India reported 76.92%
male and 23.08% female patients.’® There is
predominance of male gender in this study as well
as in our study, however the difference between the
two studies is difference in sample size. The Indian

study included only 20 children with hospital-
acquired infection out of a total of 119 admitted to
PICU.%® An increase in sample size might affect the
ratio of gender involvement.

In our study, the mean duration of admission to PICU
was 55.85 hours, while Almuneef and colleagues
found that the mean PICU stay was 30.20 days (720
hours) for catheter related BSI patients and 6.35
days (151 hours) for non-BSI patients (P<0.0001).®
These prolonged hours of PICU stay in this study may
be attributed to catheter insertion in all the enrolled
patients, which was not the case in our study.

Blood pressure and heart rate of the patients were
calculated and compared with age-specific review
charts for early identification of clinical sepsis, as
both these parameters are used as an important
“pediatric severe sepsis screening tool”.?°

Our study highlights the current trends of bacterial
organisms causing nBSl in PICU which would be
helpful in timely administration of antibiotics against
common pathogens, hence reducing morbidity and
mortality.

Conclusion

There is a high frequency of common bacterial
organisms in nosocomial blood stream infections in
children, with a predominance of gram-negative
bacteria including Pseudomonas aeruginosa and
Salmonella typhi.

Recommendations

We recommend early identification of nosocomial
infections in admitted patients, especially those with
a hospital stay of more than 48 hours, so that
morbidity and mortality rates due to blood stream
infections can be minimized.
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