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Abstract
Background: Nosocomial infections (NI) are those that are acquired in a hospital setting, a chain of events whereby a source of
pathogens is transmitted by some method to a susceptible host, a leading preventable infectious complication with increased mortal-

ity of critically ill patients admitted in an intensive care setup. In addition extra hospital stay and expenditure thus over burdening
the already strained health economy.

Method: This was a prospective observational study conducted in the pediatric intensive care unit (PICU) of Dhaka Shishu (Children)

Hospital. The study group comprised 290 patients admitted for more than 48 hours in the PICU. The study was carried out for dura-

tion of six months from July 2018 to December 2018. Children between 0-12 years of age were included in this study. Blood culture
positive case at the time of admission was excluded. Patients with any clinical feature suggesting nosocomial infection, detailed ex-

amination of patients eg. Temperature, pulse, blood pressure, respiratory system, abdominal examination, any purulent secretion or
discharge, their blood culture and swab culture of probable sources were done.

Results: During study period, 412 patients were admitted to PICU. 290 patients with their PICU stay more than 48 hours were en-

rolled after exclusion criteria. 52 patients had nosocomial infections. 61.54% (32/52) developed bloodstream nosocomial infection

and 38.46% (20/52) patient developed device related nosocomial infection. Neonates were more susceptible develop nosocomial
infection (p<0.001, highly significant). Most of organisms (84.6%) were gram negative bacilli, Acinetobacter was the most com-

mon pathogens (36.53%) followed by Klebsiella (15.38%), Pseudomonas (15.38%), E-coli (7.69%). Candida (15.62%) were found.

Microorganisms were more sensitive to netilmycin and ciprofloxacin followed by meropenem against these organisms. Nosocomial
infections increase hospital mortality (p<0.01, significant) and extra hospital stay (mean hospital stay days 12.03) in comparison to

non-nosocomial infection (mean hospital stay days 8.09).
Conclusions: Nosocomial infection in critically ill patient of PICU is an important preventable infectious complication of increased

mortality led to extra hospital stay and expenditure, more with use of invasive device.
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Introduction
Intensive care units are to provide the advanced medical ser-

vices to critically ill patients. The application of advanced technol-

ogy is not without hazards and among these, hospital acquired

(nosocomial) infections are common complications of admission
to an intensive care unit. Nosocomial infections are generally a

chain of events whereby a source or reservoir of microorganisms
is transmitted to a susceptible host by some method including hos-

pital staff, equipment or even food, water, walls, floor, and some
other surfaces [1]. Nosocomial infections that develop are neither
present nor incubating at the time of admission and developing 48
hours or more after admission [2]. It constitutes a major health

problem with high mortality, a matter of serious concern today. In

addition to extra hospital stay and increase of health cost, especially in paediatric intensive care unit (PICU) [3,4]. A majority of it oc-

cur in neonate that require an intensive care [5]. Patient are more
likely to acquire nosocomial infections due to their underlying disease with resulting impairment of humoral and cellular immunity

and the invasive procedures that they undergo which breakdowns

their natural defense barriers [6]. Bloodstream infections are the
most common infections in PICU [7]. It is independently associat-

ed with a three-fold increased risk of death [8]. Device associated
nosocomial infections also frequently occur in PICU and NICU [9].
Isolation of pathogens from equipment and fomites evidenced that

they can be sources of infection to patients [10]. Empiric antibiotic

treatment from early reduces mortality in sepsis.11 But knowledge
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about local pathogens and their sensitivity is essential in empiric
treatment. The antibiotic resistance of nosocomial infections is
rapidly increasing. Nosocomial infection with multidrug resistant

pathogens are difficult to treat and are associated with increased
mortality [11]. Progressive antimicrobial resistance threatens primary treatment approach against bacterial pathogens [12]. Serious medicolegal issues also arise in this context, since the patient

or their families sometimes blame the hospital for the infection

[13,14]. To minimize the infection in PICU with optimal cost effec-

tive care, every ICU should have its own strategy for prevention

and treatment of such nosocomial infection. In our setting that of
a busy ICU in a tertiary care hospital in the public sector, survey
of nosocomial infection has not been carried out properly in the

recent past. The objectives of the present study were to determine

the rate of nosocomial infection, identify possible risk factors for
these infections, to clarify the distribution of causative pathogens

and to evaluate the outcome of the infected patients in terms of
length of ICU and hospital stay and mortality.

Subject and Methods

This study was carried out in the PICU of Dhaka Shishu (Chil-

dren) Hospital having for pediatric age group of children during
study period from July 2018 to December 2018. Children aged
0-12yrs of both sexes who had fulfilled the following criteria were

enrolled in the study. Before enrollment, parent of each child was
given a detail explanation about the nature and purpose of the

study. The study was started after obtained ethical clearance by
Ethical Review Committee of Dhaka Shishu (Children) Hospital.
The exclusion criteria included (a) blood culture positive case at

the time of admission, (b) children died or discharged within 48
hours of admission, (c) not interested to receive management or
to continue participate in the study. Patients were followed up

and examined every day to observe the development of any sign-

symptoms of nosocomial infections, when clinically suspected to
have nosocomial infections, their blood sample were taken asep-

tically and culture and sensitivity was done. Those children who
were culture positive, considered development of nosocomial infections. Swab were taken from the probable source such as endotracheal tube, IV canula, catheter tip, drain tube, wound swab and

culture-sensitivity test were done. Other investigations were done
as needed. PICU acquired nosocomial infection were defined ac-

cording to Centre for Diseases Control and Prevention (CDC) [15].

Infections that commenced after 48 hours of admission to PICU
were termed as PICU acquired (nosocomial) infections. Nosocomial bloodstream infections were put on according to biological

documentation of infection e.g, positive blood culture [15]. Data

were analyzed using categorical variables, evaluated and using the
chi-square test, as appropriate. p-value of <0.05 was considered
significant.

Results

118

A total of 412 admissions to PICU occurred during the study pe-

riod of six months, 290 patients fulfilled the inclusion criteria. Out

of 290 patients, 64.14% (186) were male and 35.86% (104) were
female. Neonates were 37.93% (110) and non-neonates beyond 1st
month up to 12 years were 62.07% (180).

Out of 290 patients, 17.93% (52) developed nosocomial infec-

tion. 11.03% (32) developed nosocomial bloodstream infection

confirmed by blood culture (Table 1). Predominate isolates(blood
culture positive), 78.12% (25) were gram negative bacteria, Aci-

netobacter and Klebsiella were common pathogens of each 7(28%)
followed by Candida 15.62% (5), Pseudomonas 12.5% (4), E-coli

8% (2) (Table 2). Swab culture from the probable sources (fomites
or devices) used by admitted children as endotracheal tube, catheter tip, IV canula, wound swab, drain tube tip showed that gram

negative bacteria were the predominate microorganisms. The most

common pathogens in swab culture were Acinetobacter 60% (12)
followed by Pseudomonas 20% (4), E-coli 10% (2), Klebsiella 5%
(1), Staphylococci 5% (1) (Table 2). Organisms obtained from blood
culture were high résistance to ampicillin, amoxicillin, azithromycin.

In this study, 28.18% (31) neonates developed nosocomial in-

fection whereas 11.66% (21) children (non-neonates) are more

susceptible to develop nosocomial infection (Table 2), p<0.001,
highly significant during the study (Table 1).

Mean hospital stay of nosocomial infection patients days 12.03

whereas non-nosocomial infection patients were days 8.09 (Table
1).

Out of 290 patients, 6.89% (20) patients received left against

medical advice (LAMA). Among 270 patients 89.26% (241) improved and 10.74% (29) died. 52 patients who developed nosocomial infections 23.08% (12) died and among 218 patients without

nosocomial infection 7.8% (17) died. The difference is statistically
significant (p<0.01) (Table 4).

Discussion

Nosocomial infections are becoming an increasing problem,
both for the hospitalized patient’s as well as the hospital. Nosocomial infections are five times more common in ICU patients. So the
prevention of ICU acquired infections demands knowledge of the
infection rates and of the sources, the pathogens involved as well as
the common risk factors for infection. A large cohort multicentric
international study has reported at least one ICU acquired infection
in 18.9% of patients, with ranging from 2.3% to 49.2% across the
centers [15]. In our study, it was 17.93%. Comparable with other
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Characteristics status

Frequency

Percent

110
180

37.93
62.07

Age (month)
Neonates (upto 1st month)
Non-neonates (>1st month upto 12 yrs)
Total

290

Sex (M/F)
Male
Female
Total

100.00

186
104

64.14%
35.86%

52
238

17.93
82.07

290

Status of Nosocomial infection
Positive
Negative
Total

Status of bloodstream Nosocomial infection
Positive
Negative

100.00

290

100.00

290

100.00

290

100.00

32
258

Total

Status of Non-bloodstream Nosocomial infection (device related)
Positive
Negative

11.03
88.97

20
270

Total

Mean Hospital stay (days)
Nosocomial
Non-nosocomial

119

6.90
93.10

12.03
8.09

Table 1: Baseline profile of the study population.
Nosocomial infection

Age
Neonates (upto 1st month)

Non-neonates(>1st month-12years)
Total

Total

Positive

Negative

31(28.18%)

79 (71.82%)

110 (100.00)

238

290

21 (11.66%)

159(88.33%)

52

180 (100.00)

Table 2: Age of child and nosocomial infection status.
Chi-square=12.64; df=1; p<0.001 (highly significant)

Neonates are more susceptible to develop nosocomial infections than children aged beyond 1st month (p<0.001).

Gram negative
Acinetobacter
Klebsiella
Pseudomonas
E-coli
Citrobacter
Salmonella
Serratia
Gram Positive
Staphylococci

Culture
7

21.88

4

12.50

7
2
2
2
1

21.88
6.25
6.25
6.25
3.13

Streptococci

1

3.13

Candida

5

15.6

Total

1

32

3.13
100

Table 3: Profile of pathogens in blood-culture positive cases (n=32).

Sources (fomites)
ET
tube

Catheter
tip

Wound
swab

Drain
tube

Total
(n)
Total

Gram negative
Acinetobacter
Pseudomonas
Klebsiella

11

Gram positive

1

3
1

E-coli

1

1

1

16

1

Staphylococcus
Total

2

1
1

Table 4: Profile of pathogens isolated from
sources (fomites) of patients.

20
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Organisms

120

Mero
penem
%

Ami
kacin
%

Netil
mycin
%

Cefta
zidim
%

Chloram
phenicol
%

Ciprofloxacin
%

Cotrimoxazol
%

Piperacilin
%

Ceftrixon
%

Imip
enem
%

Levofloxacin
%

5

11

42

21

5

21

32

16

11

0

21

38

50

50

0

38

25

50

13

13

38

50

100

100

100

100

0

100

100

0

100

100

0

0

0

0

0

0

0

100

50

100

Acinetobacter
Resistant to all
21.05%
Klebsiella

Pseudomonus
E-coli

13
50

Serratia
Salmonella

0

Citrobacter

100

Streptococci
Staphylococci

50

25
50
0

100
0

25
50
0

100
0

25
50
50

100
0

0

25
50

100
50

50

0

25

25

100

50

100

100

0

0

Table 5: Sensitivity profile of microorganisms.

25
0
0

50
0

13
0

100
100
0

25
25
0
0
0

50

25
25
50
50

100
0

*Candida is not shown in the table

Outcome of treatment

Nosocomial infection

Total

Positive

Negative

Improved

40 (76.92%)

201 (92.20%)

241 (89.26%)

Total

52(100.00)

218 (100.0%)

270 (100.0%)

Deceased

12(23.08%)

17(7.80%)

29(10.74%)

Table 6: Outcome of treatment between with and without nosocomial infection.
Chi-square=10.22; df=1; p=<0.01 (significant).

study, it was 22.1% with Porto., et al. [3] and 21.4% with Wahab.,
et al. [16]. However, the rate of infections varied considerably according to the country, with Greece and Portugal having the highest
and Switzerland, Germany and the Netherlands having the lowest
infection rates [17]. Other studies have reported rates between
9% [18] and 37% [19] depending largely on the populations studied. The findings in our study were found to be closer to the lower
range reported in other studies referred above. This difference in
findings is not necessarily related to better quality of care, since
many other factors may be responsible including difference in the
criteria for patient selection, ICU type, severity of illness, length of
stay, rate of device utilization [20-22].
In this study showed extra length of hospital stay with nosocomial infections more than non-nosocomial infection admitted in
PICU. Mean hospital stay days 12.03 in nosocomial infection comparison to mean hospital days 8.09 in non-nosocomial. So length of
hospital stay of children with nosocomial infection in PICU in our
study was about four days more than children. It increases extra financial burden of the patient [23,34]. Proper preventive measures
through specific intervention may reduce ICU treatment cost of
these infections.
In the study, 31(28.18%) children (neonates) developed nosocomial infection and 21 (11.66%) children (non-neonates) developed nosocomial infection indicates neonates are more susceptible

to develop infection than children (non-neonates), Similar to other
studies [25,26].
The precise pattern of causative organisms, whether bacterial

or fungal, varies across countries and between ICUs according to
patient case, site of infection, antibiotic protocols, infection control
practice and local ecology and resistance patterns [27]. Still most
studies report that more than half of nosocomial infections occurring in PICU are due to gram negative bacteria [17,21] especially in
developing countries [3,4,6,11,28]. In our study too, the most commonly isolated organisms were Gram negative Enterobacteriacae
followed by Candida and Gram positive. Although recent years have
been swings in pathogen pattern toward Gram-positive bacterial
infections [29,30]. The detection of Candida in 10% of isolates in
the present study is also consistent to some extent with the studies
of Pittet and Wengel [31] and Edgeworth., et al. [32] who have reported that fungal pathogens are also becoming increasingly common among patients with nosocomial bloodstream infections.
Antimicrobial resistance to common pathogens has alarming
and negative impact on outcome and extra stay of hospitalization
with health care expenditures burden [33]. Some study showed isolated pathogens in PICU were shown resistant to third generation
cephalosporin [34]. Carbapenems e.g Meropenem, Imipenem are
reliable antibiotic options for nosocomial infections. According to
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WHO report [33], Acinetobacter and Klebsiella were almost 100%
sensitive to carbapenems in Bangladesh. E-coli are 41% and Klebsiella were 2.2% sensitive to ceftriaxon in Bangladesh. In our study
11% Acinetobacter, 13% Klebsiella and 13% E-coli were sensitive
to ceftriaxone. Ceftazidim and amikacin were relatively better sensitive to pseudomonas and E-coli than Klebsiella and Acinetobacter.
In our study, netilmycin and ciprofloxacin were more sensitive antibiotic option to nosocomial infection and 21.05% Acinetobacter
was resistant to all type of antibiotics.

7.
8.
9.
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Prowle JR., et al. “Acquired bloodstream infection in the intensive care unit: incidence and attributable mortality”. Critical
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Role of fomites eg. central like associated bloodstream infections, ventilator associated pneumonia and catheter-associated
urinary tract infections in spread of nosocomial infections has
been noticed in PICU patients in different studies [8,9,35]. In our
study fomites specially health care device like IV canula, endotracheal tube, drain tube, catheter tip are considered to be important
sources of nosocomial infection in PICU patients.

10. Ferrer R., et al. “Empiric antibiotic treatment reduces mortality
in severe sepsis and septic shock from the first hour: results
from a guideline-based performance improvement program”.
Critical Care Medicine 42 (2014): 1749-1755.

Nosocomial infections are an important preventable infectious
complication leading cause of mortality in paediatric intensive care
unit (PICU) and extra duration of hospital staying, increase with
use of invasive device

12. House of Commons Committee of Public Accounts. The management and control of hospital acquired infection in acute
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