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Of 480 patients admitted to the Pediatric Intensive Care Unit of the Institute
of Child Health Children's Hospital in Istanbul, 97 required mechanical
ventilation (MV). Sixty of these children were included in a retrospective
analysis aiming to determine the frequency of and factors contributing to the
development of nosocomial infections (NI). NI rate was 45 percent, ventilator-
associated pneumonia (VAP) accounted for the greater part (66.7%) of the NI,
followed by urinary tract infections (16.7%), septicemia (13.3%), and meningitis
(3.3). Pseudomonas aeruginosa was the most frequent cause of VAP. The
duration of the MV and invasive interventions were important risk factors for
the development of VAP.
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Nosocomial infections (NI) are a major health
problem due to the excessive morbidity, mortality
and need for prolonged hospitalization. A
significant portion (25%) of all NI occur in intensive
care units!, Pneumonia ranks second in frequency
among hospital-acquired infections, and patients
in Pediatric Intensive Care Units (PICU) have a
higher incidence of nosocomial pneumonia than
other pediatric hospital patients. Peumonia is also
the most common fatal nosocomial infection in
PICU. Depending on the causative organism and
the primary illness, mortality rates ranging from
20 to 70 percent are reported in PICU patients with
pneumonial4. Causative organisms are often
antibiotic resistant!-3,

The severity of the primary condition and
exposure to life-saving invasive procedures are
closely associated with the development of NI
Other related factors are the length of stay in
intensive care and the use of antibiotic therapy
that may alter the patient's flora*®. Age is
another important factor, with patients in the
youngest and oldest age brackets having the
highest infection rates®7-,

In this retrospective analysis, we aimed to
evaluate the incidence of NI and the risk factors
leading to NI in the PICU of a university hospital
in Istanbul. Our experience with nosocomial
pneumonia in critically ill patients requiring
mechanical ventilation will also be presented.

Material and Methods

This study was conducted by analyzing the files
of patients admitted to the PICU of the Institute
of Child Health in Istanbul during a one year
period from January 1 to December 30, 1996.
This Unit functions with a capacity of four beds
and admits around 400 patients yearly.

All patients who required mechanical ventilation
(MV), with the exception of newborn babies and
patients who stayed in the Unit for a period
shorter than 48 hours, were included in the
analysis. data on age, sex, length of MV, other
invasive procedures used (central venous
catheters, bladder catheterization), nutrition

- (parenteral, enteral), and the use of H,-receptor

antagonists were collected retrospectively from
patient charts. The microbial cultures of
infections were also reviewed.

Criteria for dignosis of nosocomial infection were
based on clinical (fever higher than 38 °C,
systemic symptoms) and laboratory (a peripheral
leukocyte count greater than 10,000 per mm?® and
presence of microorganisms in cultures) findings.
A diagnosis of pneumonia was made when, in
addition to clinical and laboratory evidence of
infection, auscultatory findings were indicative
of pneumonia, and/or when pulmonary infiltrates
appeared on the chest radiograph. A nosocomial
infection was considered ventilator-associated
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Table III. Microorganisms Identified and Culture Source

Endotracheal tubes Urine Blood Cerebrospinal fluid
n. 25 nS n: 4 nl
P. aeruginos (8) Candida albicans (3) Methidillin-resistant Methidillin-resistant

Methidillin-sensitive
staphylococcus (4)

E. coli (1)

Methidilin-resistant
staphylococcus (3)

Klebsiella pneumoniae (2)
Acinetobacter (1)

Enterobacter (1)

Klebsiella oxytoca (1)
a-hemolytic streptococa (1)
Stenotrophomonas maltophilia (1)
H. influenza (1)

other Gram-negative
organisms (2)

Klebsiella pneumoniae (1)

staphylococcus (2) staphylococcus (1)

Klebsiella (1) pneumoniae

Other Gram-negative
organisms (1)

high frequency of infections as a cause for
hospitalization in the Turkish pediatric
population. Indeed, infections comprise 30
percent of total admission to the University
Children's Hospital of Istanbul. On the other
hand, bacteria were demonstrated in only
13 percent of our patients with NI. This lower
frequency may be due to the low positive culture
ratios obtained in our hospital laboratory.

Haley et al.!?2 found that the pneumonia
frequency in MV patients was 21 times greater
than in non-ventilated patients. In our patients
we also found pneumonia related to ventilation
to be the most frequent NI. Multiple factors play
arole in the pathogenesis of ventilation-related
pneumonia, but two of these, namely, aspiration
of highly colonized oropharyngeal secretions and
inhalation of contaminated aerosol, have been
to be of special significance!®!314, The severity
of the disease, duration of hospitalization in the
intensive care unit, age of the patient, antibiotic
therapy, endotracheal intubation, tracheostomy,
H2 receptor blockers and/or antacids,
malnutrition, presence of any lung disease, uremia,
gastric colonization, hand disinfection of the
patient and of the medical personnel and
nasogastric tubing are all major factors causing a
high colonization in the oropharynx!31516, A
positive correlation can also be found between the
duration of MV and ventilator-related pneumonia
frequency!3.15.16.18, Fagon et al.!® found that
ventilator-related pneumonia risks increased by
one percent for each day the patient stayed on
the ventilator. In our study, we also showed that
nosocomial infections, especially ventilator-

associated pneumonia, were significantly related
to the duration of MV, with the NI rate increasing
with longer duration (Table I). Use of central
venous catheters and total parenteral nutrition
were additional risk factors.

Gram-negative bacteria, usually of gastrointestinal
source, are reported as the main agents causing
pneumonia!?-14, When examined from this aspect,
there is a relationship between gastric colonization
and oropharyngeal colonization. In our study, the
most frequent agent in ventilator-associated
pneumonia was the Pseudomonas species and the
second most frequent was staphylococcus.

As gastric pH is decreased in patients on H2-
receptor antagonists, Gram-negative bacilli can
easily be colonized in the gastrointestinal tract. It
has been shown that ventilator-related pneumonia
probability is twice as high in H2-receptor blocker
and/or antacid-using patients!-1%11, In our study,
the H2-receptor blocker prescription rate was
significantly greater in the patients who developed
ventilator-associated pneumonia.

Bacterial nosocomial infections, especially
nosocomial pneumonia, acquired in the intensive
care unit are a major cause of morbidity and
mortality17.18, In our study, the mortality rate
in the NI group was not statistically different
from that in the NI-free group. It is difficult to
interpret this unexpected result which may be
related to the small number of patients.

Ventilator-related pneumonia is seen more
frequently in winter and autumn months. Viral
and mycoplasma infections are thought to play



42 Citak A. et al

an important role in this!:6, However, there is
insufficient data to justify a necessity for routine
cultures for these microorganisms.

In conclusion, our data support previous findings
and indicate that a high frequency of NI,
especially of ventilator-associated pneumonia, is
encountered in MV patients, with the duration
of MV and use of invasive procedures begin
major risk factors in the development of NI. The
data also show that Gram-negative bacteria
continue to occupy first rank in NI among
pediatric patients in a developing country setting.
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