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Central venous catheter insertion is very common in ICU settings and is one of the
serious and important causes for health care associated infections. We conducted
this study to find out the bacteriological profile and antimicrobial susceptibility
pattern of the isolates in central line associated blood stream infections in the ICU
practice over a duration of 2 years. Patients admitted in ICU settings requiring
central venous catheterization and presenting with signs of septicemia were
investigated for catheter associated blood stream infections. The peripheral blood
and the tip of central venous catheter were obtained simultaneously and processed
in the microbiology lab. The isolated organisms were subjected for antimicrobial
susceptibility testing. There were 11 episodes of central line associated blood
stream infections of which 3 (27.27%) were due to Pseudomonas aeruginosa, 3
(27.27%) due to Acinetobacter species, 2 (18.18%) due to Staphylococcus aureus,
2 (18.18%) due to Klebsiella species and 1 (9%) due to Staphylococcus
epidermidis. Central line associated blood stream infection rate of 22.6/1000
catheter days was observed in this study. Regular surveillance of catheter
associated blood stream infection is required for better patient outcome as central
venous catheter are increasingly being used at ICU.

Introduction

in ICU patient. The preventive measures like

Central venous catheter insertion is one of
the key factors for modern medical practice,
however insertion process are significantly
associated  with  iatrogenic  diseases,
especially bacteremia (Mermel et al., 2000).
Catheter associated blood stream infection is
defined as the presence of bacteremia arising
from an intravenous catheter (Brun-Buisson
et al., 1987). Gram negative bacilli are been
on a rise as a causative agent of catheter
related infection
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using local antibiotics, antimicrobial
impregnated catheters and maximal sterile
barrier precautions following have shown to
reduce the rate of catheter associated blood
stream infection (Karpel et al., 2006). In this
study, we planned to find the incidence,
bacteriological causes, and the antimicrobial
sensitivity pattern of the isolates from
central line associated blood stream
infections.
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Materials and Methods

The present study was conducted in a
tertiary care hospital, PESIMSR, Kuppam
over duration of 2 years. This study included
patients admitted in adult ICU requiring
central venous catheterization and having
signs and symptoms of septicemia 48 hours
after insertion of central venous catheter.

Brief epidemiological data and personal data
were collected from the patients or patient’s
attenders and the clinical data was taken
from concern medical staff on a predesigned
form, containing important data as well as
laboratory investigation reports. A total of
59 central line tips were collected. From
these catheters the distal 5 cm was cut with
sterile blade and transported in a sterile
container. Peripheral blood was collected
with proper aseptic precautions and sent
along with the collected catheter. Catheter
tip was processed and reported according to
determined protocol (Brun-Buisson C et al.,
1987). From the inoculated blood culture
bottles few drops of media were taken after
gentle agitation and subcultured on blood
agar and Macconkey agar followed by
incubating overnight at 37°C. Next morning,
the culture plates were examined and colony
morphology was noted. Blood culture was

reported negative after 7 days of incubation.
Culture isolates were identified as per
standard microbiological methods followed
in the laboratory and antimicrobial
susceptibility testing was done by Kirby-
Baur disc diffusion technique according to
CLSI guidelines (CLSI, 2003, CLSI, 2008).
For reporting of the laboratory results, the
following definitions were followed:
blood stream

Catheter  associated

infection

A positive blood culture with the same
organism isolated from central venous
catheter tip culture was considered to
indicate catheter associated blood stream
infection.

Blood stream infection

A positive blood culture with a negative
central venous catheter tip culture or a
different organism isolated from central
venous catheter tip was assumed to be a
blood stream infection (CDC/NHSN, 2013).

The rate of catheter associated blood stream
infection was expressed in number of central
venous catheter days and was calculated by
the following formula:

Central line associated blood stream infection rate per 1000 catheter days

= No. Of central line associated blood stream infection cases x 1000.

No. Central line catheter days

Results and Discussion

In the present study, the duration of catheter
insertion range from 4 to 48 days with a
mean of 7.6 days and a total of 487 days.
Out of 59 patients, we found catheter
associated blood stream infection rate of
22.6/1000 catheter days and 18.6% as the
incidence of central line associated blood
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stream infection. We found increase in
central line catheter colonization rate with
increased duration of catheterization. We
found 14 blood cultures positive out of 59
samples among which 4 were blood stream
infections. We found all central line
associated blood stream infection (CLBSI)
were associated with central venous catheter
colonization. In the present study out of 11
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CLBSI causing organisms 3 (27.7%) were
due to Pseudomonas aeruginosa, 3 (27.7%)
due to Acinetobacter species, 2 (18.18%)
due to Staphylococcus aureus, 2 (18.18%)
due to Klebsiella species, and 1 (9%) due to
Staphylococcus epidermidis. In the present
study, we found gram negative bacilli to be
the more common causative agents compare
to gram positive cocci.

Central line associated blood stream
infection may result from healthcare
interventions and constitutes an important
cause of morbidity and mortality among
patients in critical care settings. Various
factors may contribute for the role of
bacterial colonization in the catheter such as
poor personal hygiene, moisture around the
exit site, occlusive dressings,
Staphylococcus aureus, nasal colonization
and poor hand hygiene. The incidence rate
of central line catheter colonization of
various studies ranges from 31.58% to 76 %
(Meadows et al., 2009; Tullu et al., 1998;
Karpel et al., 2006). In all other studies,
gram positive cocci were the predominant
colonizers of central venous catheter, but in
our study, we found gram negative bacilli
like Pseudomonas aeruginosa,
Acinetobacter species, Klebsiella species to
be the predominant ones compare to gram
positive cocci like Staphylococcus species.
Organisms like Pseudomonas aeruginosa
and Acinetobacter species which are
saprophytes favouring moist environment
could be the causative agents when there is
moisture around the exit sites.

The incidence of central associated blood
stream infection was 18.6%. This is higher
than that of National Nosocomial Infections
Surveillance (NNIS, 2004) System Report
(1.8 to 5.2 per 1,000 catheter days). Our
study matched the infection rate incidence of
Yilmaz et al., (Yilmaz et al.,, 2007) and
Almuneef et al., (Almuneef et al., 2006). A
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study by Yilmaz et al., (Yilmaz et al., 2007)
showed that in their study period, 111
intravascular  catheters through  which
parenteral nutrition was administered and
monitored for a total of 1646 catheter-days
showed CLBSI rate of 18.8 per 1,000
catheter-days. Similar findings were seen by
Almuneef et al., (Almuneef et al., 2006)
who found infection rate of 20 per 1000
catheter days in his study. The duration of
catheterization is a significant factor that
determined the development of catheter
related infections (Richet et al., 1990; Heard
et al., 1998; Moro et al., 1994; Gil et al.,
1989). Although previous studies have
confirmed that central Venous
catheterization longer than 5 days was
associated with a higher risk of catheter
related infection, the mean duration of
catheterization in our study of 7.6 and no
attempts were made to replace catheter as
per the CDC guidelines of 1996 and 2002
recommendations. This could probably be
the cause for slightly higher infection rates
in our study. The other reason for slightly
elevated rates of infections could be due to
not strictly adhering to preventive bundles
due to various reasons.

In conclusion, central line associated blood
stream infection remains an important
complication of central venous access in
ICU’s. The duration of catheterization and
colonization has an important role in the
development of central line associated blood
stream infection along with various other
causes which may lead to septicemia and
multiorgan failure. Central line associated
blood stream infection should be suspected
in all the catheterized patients having signs
and symptoms of septicemia. Local
antibiotics strict preventive bundles and
catheter lock solutions should be used as
preventive measure while inserting the
central line catheter. Long duration of
catheterization increases the morbidity and
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mortality, so regular monitoring of
catheterized patients should be done for both
insertion site and general condition. Culture
and sensitivity pattern can be a very good
guide to treat specific organism as most
isolates are resistant to commonly used
antibiotics. This may also be accompanied
by removal of the catheter to reduce the
mortality and morbidity from central line
associated blood stream infection, thus
producing better patient care and outcome.
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