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Correlation between nosocomial pneumonia and 
ventilated patients in pediatric intensive care unit

Cahya Dewi, Purnomo Suryantoro, Roni Naning

Abstract
Background

correlates with the increasing of morbidity and mortality. There 

one is duration of mechanical ventilator and reintubation. 
Objective To determine the correlation between NP and use of 

Methods

Results

of NP. There was a significant difference in event free survival of 
NP between those using mechanical ventilator group and those 

Conclusion There is an association between the use of mechani
cal ventilator and duration of use of mechanical ventilator more 
than four days with the development of NP [Paediatr Indones 
2008;48:170-4].
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Reprint request to

Nosocomial infection is the most leading 
cause for morbidity and mortality in 
patients in pediatric intensive care unit 

1 According to Myrianthes 
et al

unit. According to Myrianthes et al  VAP is defined as 
pneumonia in patients with tracheostomy or endotra
cheal intubation with pneumonia symptoms minimum 
48 hours after using ventilator. VAP is also defined as 
pneumonia in the patients with ventilator which has 
not yet occurred during intubation.

1 the incidence varies from 
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The incidence of pneumonia in ICU is very high, i. e., 

ventilator.

come of NP occurrence in PICU patients have been 
very limited. Therefore this study aimed to determine 

termine the correlation between the use of mechanical 
ventilator and occurrence of NP. It also determines 
the outcomes of NP occurrence especially in PICU
patients.

Methods

criteria based on clinical manifestations and radiology 
were included in the case group. The control group 
comprised gender matched patients who had no NP 
and hospitalized in PICU.

With an assumed important odds ratio of 3, 

of using mechanical ventilator and length of stay 
in PICU.

We defined NP was patient who suffered from 
pneumonia after 48 hours or more during hospital

and persistent infiltrate. Hence, the diagnosis of NP 
was established based on clinical manifestations and 
radiology.

data were analyzed by chi square test. Categorical 

for the occurrence of NP. 

Results

group. Proportion of case group to control group was 

this study was 141 patients.
The basic characteristics of the subjects are 

described in Table 1

observed.

own request. Most of the patients in pneumonia 

ing ventilator. The use of ventilator for more than 4 
days was observed in pneumonia group more frequent 

Table 1. Basic characteristics of the study subjects
NP

n (%)
Non NP
N (%)

Age
  < 5 age
> 5 age

40 ( 85)
7 (15)

63 ( 67)
31 (33)

Gender
  Male
  Female

26 (55)
21 (45)

53 (56)
41 (44)

Outcome:
  a. Death
  b. Live
  c. DAMA*

19 (40)
16 (34)

12 (25.6)

40 (43)
9 (10)
45 (48)

Using Ventilator
  Yes
  No

37 (79)
10 (21)

29 (31)
65 (69

Duration of ventilator 
  > 4 days
< 4 days

25 (68)
12 (32)

6 (21)
23 (79)

LOS at PICU
  > 1 weeks
< 1 weeks

15 (32)
32 (68)

16 (17)
78 (83)

Note:
*DAMA: Discharged Against Medical Advice
* LOS = Length of stay
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the occurrence of NP (Table 2
ing significantly the occurrence of NP were the use 

Table 3

the duration of the use of ventilator for more than four 

From the graph, we could see the number of 
patients surviving pneumonia in group without using 
MV was greater than those with MV. On average, 
there were significant difference between the surviv
ing group with using MV and those without using 

Discussion

agrees with Myrianthes et al  which stated that NP was 

in ICU. According to the study by EPIC3 (European

1 of all nosocomial infections in 

Table 2. Risk factors of NP

NP
(n)

Non NP
 (n) OR  95% CI P

Mechanical Ventilator

Reintubation

NGT

Coma

ARDS

Therapy of stress ulcer

Age <5 years

Duration of ventilator > 4 days

LOS PICU > 1 weeks

37

20

44

28

16

11

40

25

15

29

26

87

45

9

27

63

6

16

8.3

1.9

1.0

1.6

4.9

0.7

5.58

7.98

3.9

3.6; 18.9

0.9; 4.0

0.2; 4.2

0.8; 3.1

1.9; 12.2

0.3; 1.7

1.0; 4.3

1.44; 3.84

1.04; 1.66

<0.05*

0.075

1.0

0.28

0.001*

0.64

0.017*

<0.05*

0.038*

ARDS = Acute respiratory distress syndrome; LOS = length of stay; NGT = nasogastric tube

Table 3. Regression logistic analysis of risk factors of NP 

OR 95%CI P

Ventilator 1.1 1.07; 8.20 0.036*

ARDS 0.9 0.90; 8.00 0.076
Age < 5 year 0.8 0.71; 6.79 0.171

LOS PICU > 1 weeks 0.3 0.45; 4.05 0.594

Duration of ventilator > 4 days 1.8 1.87; 18.04 0.002*

40
38

36
34

32
30

28
26

24
22

20
18

16
14

12
10

8
6

4
2

0

1.0

.9

.8

.7

.6

.5

.4

.3

.2

.1

0.0

Ventilator

No

Not-censored

Yes

censored

P
N
E
U
M
O
N
I
A

Day

P < 0.001, log rank = 28.43
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et al4 in a study conducted by a group of multicenters 
in Europe, the incidence of nosocomial infection in 

than that of current study.
The proportion of male patients suffering from 

this was consistent with previous study.4 The inci
dence of NP possibly related to age wherein about five 

at age five or above. That NP mostly occurred in 

for the cause. 

this study showed similar proportion that agrees with 
Fagon et al  statement that of several cohort studies 
conducted on the death of patients with NP, there 
was not any significant difference compared to those 

the increase of mortality rate was caused by several 

ity of primary illness and the degree of severity of 
pneumonia.

According to Myrianthes et al incidence of NP 
could increase by the use of mechanical ventilator 
(increasing 1.6 times higher than that without using 

et al6

stated that the use of MV would increase the occur
rence of NP as much as 3 times or more compared 

tools. Based on this study we proved that the use of 

greater that that without using MV.

using MV also increased the incidence of NP (almost 
th

th

incidence of NP would increase significantly along 
with the duration of using MV. Fagon et al  stated that 

the factor influencing the occurrence of NP. The oc

currence of NP or VAP compared to the early onset 

that the early onset of NP showed light symptoms with 
better prognosis than the late onset.

In this study, the duration of using MV more than 

times. This was significantly different compared to the 
duration of using MV less than four days which also 

et al4 in a study conducted by a group of multicenters 
in Europe in showed that a patient with nosocomial 
infection had an average longer length of stay in ICU

monia patients caused by the use of ventilator was 

Myrianthes et al  stated that incidence of NP 
would increase along with increament of the dura

was not significantly different , therefore we concluded 

According to the logistic regression analysis, we 

that the number of patients surviving pneumonia on 
group without using MV was better than those who 
used MV.

study. We should conduct in a prospective study in 
order to get a more complete and accurate data, 
causative relation as well as to avoid biased informa
tion. This study was conducted retrospectively with 
limited and number of cases. Other constraint was 
establishing the diagnosis of NP.

This study used clinical and laboratorial criteria, 
but unfortunately the microbiological test of sputum 
culture was not performed because the test was not 
conducted regularly. If the design of this study was 
cohort prospective, it would be possible to conduct 
microbiological test of sputum culture so that es



Cahya Dewi et al: Correlation between nosocomial pneumonia and ventilated patients in PICU

174 Paediatr Indones, Vol. 48, No. 3, May 2008

tablishing diagnosis as NP would be more accurate. 

variables which information could not be retrieved 

We conclude that the use of mechanical ventila
tor for more than four days increases the occurrence 
of neonatal pneumonia in pediatric intensive care 
unit.
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