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Abstract
Intensive care units (ICUs) are unfortunately the epicenters of
nosocomial infections. The aim of the study was to investigate
device associated infection rates in a small Turkish hospital.
Device utilization ratios and device associated infection rates
were calculated according to definitions of the Centers for
Disease Control (CDC). During a period of 24 months 1,387
patients were surveyed in our ICUs. A total of 287 device
associated infections were detected. In our study ventilator
associated pneumonia was the most frequent nosocomial
infection with a rate of 59.7 per 1,000 ventilator days. The
most frequent pathogen of device associated infection was
Candida spp. High rates of device associated infections in a
small Turkish hospital clearly indicate the urgent need of the
implementation of infection control guidelines.
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Introduction
Nosocomial infections predominantly occur in the inten-
sive care units (ICUs) [1]. These infections increase
mortality, morbidity, length of stay and economic costs
and they are often device related [2, 3]. Only few data
exists describing nosocomial infection rates of small hos-
pitals in developing countries [2]. The aim of this study
was to investigate device associated infection rates in a
small hospital in Turkey.

Materials and Methods
Pamukkale University Hospital is a 250 beds tertiary care centre,
situated in the city of Denizli (Turkey), with 19 beds in four
different ICUs [anesthesiology and reanimation ICU (five beds),
neurosurgical ICU (four beds), cardiovasculer surgical ICU (four
beds) and neonatal ICU (six beds)]. The neonatal ICU was
excluded from our study because daily visits were not feasible.

The present study was performed prospectively over a per-
iod of 24 months from 1 January 2004 to 31 December 2005. All
patients having no infection signs at admission and being hos-
pitalized in ICUs of our hospital longer than 48 h were included
in our study. Daily monitoring and observations of urinary tract
infection, blood stream infection and pneumonia were conducted

according to the NNIS and CDC [4, 5]. Data collected from each
infection included: demographic data, need of ventilation, use of
central venous catheters, and urinary catheters, infection site,
and microorganisms isolated from these sites. Device associated
nosocomial infections were calculated by the method described
in NNIS report [1]. Patients in three different ICUs were visited
daily from a specialist of infectious diseases and an infection
control nurse. Candida infections were defined as Candida spp.
isolated in a normally sterile body site with the presence of at
least one of the following criteria: fever (> 38.5�) or hypothermia
(< 36 �C), unexplained prolonged hypotension (systolic blood
pressure < 80 mmHg for > 2 h, unresponsive to volume chal-
lenge); or absence of response to adequate antibiotic treatment
for a suspected bacterial infection. Candida spp. pneumonia
required the recovey of 105 cfu/ml of Candida spp in the bron-
choalveolar lavage, in addition to the appearance of a new
infiltrate on the chest X-ray [6].

Results
Between January 2004 and December 2005, a total of
1,387 patients were hospitalized at the ICUs of Pamukk-
ale University Hospital. During the study period we col-
lected data of 287 patients with device associated
infections. Site specific infections are shown in table 1.
Among all nosocomial infections, the most frequent
infections were ventilator associated pneumonias (57%),
followed by catheter associated urinary tract infections
(39%) and catheter associated bloodstream infections
(4%).

Device days and rates of device utilization are shown
in table 1. We found that central venous catheter utiliza-
tion was higher in cardiac surgery ICU compared to other
ICU types but mechanic ventilation and urinary catheter
utilization was higher in the anaesthesiology and reani-
mation unit (Table 1).
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The microorganisms isolated from cultures are shown
in table 2. Acinetobacter spp. (26.1%) and Pseudomonas
spp. (23.8%) were predominant as pathogen causing
pneumonia; coagulase negative staphylococci (CNS)
(50%) and Staphylococcus aureus (40%) for blood-
stream infections and Candida spp. (41%) for urinary tract
infections.

Discussion
To date comprehensive data about nosocomial infections
in small hospitals in developing countries are still missing
[2]. Therefore, we collected data of nosocomial infections
in our small Turkish hospital in Pamukkale. We found
high overall rates of nosocomial infections in our three
ICUs ranging from 0.75% to 6.4%. All our device related

Table 1
Patients studied device utilization and nosocomial infections in three intensive care unit.

Intensive care unit (ICU) Anesthesiology
and reanimation ICU

Neurosurgical ICU Cardiovasculer
surgical ICU

2004 2005 2004 2005 2004 2005

Patients studied (n) 254 340 128 187 196 282
Patients days 1,390 1,372 896 898 666 663
Ventilator days 1,110 931 385 404 335 473
Ventilator use 0.79 0.67 0.43 0.45 0.50 0.71
CVCa days 829 721 159 115 451 608
CVC use 0.6 0.52 0.17 0.13 0.67 0.91
Urinary catheter days 1,279 1,106 719 736 515 660
Urinary catheter use 0.92 0.8 0.8 0.81 0.77 0.99
Ventilator associated pneumonia 54 53 23 21 2 11
Rate per 100 patients 21.2 15.5 17.9 11.2 1.02 3.9
Rate per 1,000 ventilator days 48.6 56.9 59.7 51.9 5.97 23.2
CVC-associated bloodstream infections 1 3 2 1 2 1
Rate per 100 patients 0.39 0.88 1.5 0.53 1.02 0.35
Rate per 1,000 CVC days 1.2 4.1 12.5 8.6 4.4 1.6
Catheter associated UTIb

34 17 26 31 1 4
Rate per 100 patients 13.3 5 20.3 16.5 0.51 1.41
Rate per 1,000 catheter days 26.5 15.3 36.1 42.1 1.9 6.06
aCVC: Central venous catheter; bUTI: Urinary tract infection

Table 2
Isolated microorganisms causing bloodstream infections, urinary tract infections or ventilator associated pneumonia.

Microorganisms Bloodstream
infection

Urinary tract
infection

Ventilator associ-
ated pneumonia

Total number %

2004 2005 2004 2005 2004 2005

Pseudomonas spp. – – 7 5 19 23 54 17.8
Acinetobacter spp. – – 4 2 27 19 52 17.1
Candida spp. – 1 28 20 8 9 66 21.8
E. coli – – 10 16 8 12 46 15.2
Enterococcus spp. – – – 1 1 2 4 1.32
KlebsIella spp. – – 6 3 5 10 24 7.92
KNS 3 2 – – 4 9 18 5.94
S. aureus 2 2 1 – 6 7 18 5.94
Enterobacter spp. – – 1 1 1 – 3 0.99
Others – – 1 – 1 – 2 0.66
Polymicrobial infections – – 7 4 1 4 16 5.28
Total 5 5 65 52 81 95 303 100
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infection rates exceeded the 95% percentile of values
determines by NNIS [1].

Ventilator associated pneumonia was the most fre-
quent nosocomial infection with a rate of 59.7 per 1,000
ventilator days. The comparison of our data to data of
other small hospitals revealed that our ventilator associ-
ated pneumonia rates was the highest whereas our catheter
associated bloodstream infection rate was significantly
more favorable (Table 3). Catheter related urinary tract
infection rates did not significantly differ [7–12].

Interestingly, one reason for our high infection rates
might be considerably higher rate of device utilization
(often fourfold to eightfold). The lack of improvements of
infection rates from 2004 to 2005 may be deduced to an
unawareness of infection control procedures of our
health-care providers. Decreasing the utilization of me-
chanic ventilation by increasing the use of non-invasive
ventilation and the frequency of ventilator circuit changes,
in addition to better implementation of infection control
measures and health care educational and motivational
programs, and full logistic support will be more successful
in reducing our high pneumonia rate.

In the present study, Candida spp. were the most fre-
quently isolated pathogens of device associated infections,
followed by non-fermentative Gram-negative pathogens
as were Pseudomonas and Acinetobacter. A study from
Thailand university teaching hospital reported the most
causative pathogens were Gram-negative microorganisms
[3]. In the present study Candida spp. were responsible for
41% of catheter associated urinary tract infections. Another
study of our country also found Candida spp to a high per-
centage (44.9%) [7]. Similar to that study, this high rate of
candida infections might be possibly related to the long
duration of catheterization, and to the fact that most of our
patients received broad spectrum antibiotics. On the other
hand, we cannot exclude an overestimation of the percent-
age of Candida infections that might limit our investigation;
in many cases we accepted Candida spp. as pathogen for NI

if no other organism was isolated, even if no invasive growth
was confirmed by histopathological investigation.

In conclusion, high nosocomial infection rates clearly
demonstrate that infection control guidelines have to be
implemented immediately especially in small Turkish
hospitals
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