
Introduction

Central venous catheters (CVCs) are widely used in modern 
medicine. However, placing a catheter poses infectious and me-
chanical risks to patients due to complications that can be fatal. 
Infectious risks include femoral or internal jugular rather than 
subclavian catheterization; ignoring sterile barrier precautions 
during catheterization; not using a mask, sterile gown, sterile 
gloves, and, whenever possible, drapes; and late removal of the 
catheter. Mechanical factors include ignoring the risk factors of 
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Background: The importance and efficacy of a care bundle for preventing central line-associated bloodstream infections 
(CLABSIs) and infectious complications related to placing a central venous catheter (CVC) in patients in the intensive 
care unit (ICU).
Methods: A care bundle was implemented from July 2013 to June 2014 in a medical ICU and surgical ICU. Data were di-
vided into three periods: the prior period (July 2012–June 2013), the intervention period (July 2013–June 2014; first and 
second periods), and the post-intervention period (July 2014–December 2014; third period). A care bundle consisting of 
optimal hand hygiene, skin antisepsis with chlorhexidine (2%) allowing the skin to dry, maximal barrier precautions for 
inserting a catheter (sterile gloves, gown, mask, and drapes), choice of optimal insertion site, prompt catheter removal, 
and daily evaluation of the need for the CVC was introduced.
Results: The catheterization duration was longer and femoral access was more frequently observed in patients with 
CLABSIs. CLABSI rates decreased with use of the care bundle. The CLABSI rate in the medical ICU was 6.20/1,000 cath-
eter days during the prior period, 3.88/1,000 catheter days during the intervention period, and 1.05/1,000 catheter days 
during the third period. The CLABSI rate in the surgical ICU was 8.27/1,000, 4.60/1,000, and 3.73/1,000 catheter days 
during these three periods, respectively.
Conclusions: The choice of an optimal catheter insertion site, use of all barrier precautions, and removal of catheters 
when they are no longer needed are essential to decrease the CLABSI rate.
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a difficult catheterization, insertion of the catheter by an inexpe-
rienced worker, mechanical complications associated with femo-
ral access, and not using ultrasound guidance during internal 
jugular catheterization [1].

Attention has been recently directed toward decreasing 
catheter-related infection rates through regular education pro-
grams on how to properly insert a catheter, surveillance studies, 
and feedback because some reports indicate that these strategies 
can reduce infection rates in the intensive care unit (ICU) [2]. 
In this study, we evaluated the efficacy of using a care bundle for 
preventing infectious complications related to placing a CVC in 
patients in the ICU and determined whether educational pro-
grams are as valuable as reported previously.

Materials	and	Methods

In total, 114 patients who had CVCs placed in a 22-bed 
medical ICU and a 13-bed surgical ICU from July 2013 to June 
2014 were enrolled. According to prospective active surveillance 
data, patients with central line-associated bloodstream infec-
tions (CLABSIs) were included in this study. CLABSI was de-
fined as clinical signs of infection, such as culture growth of the 
same bacteria from blood taken from a peripheral vein, catheter 
tip, or blood taken from catheter in a patient who did not have 
a source of infection other than the catheter. CLABSIs were re-
corded according to the Centers for Disease Control definitions 
[3]. The care bundle consisted of optimal hand hygiene, skin 
antisepsis with chlorhexidine (2%) (without alcohol) and letting 
the skin dry, maximal barrier precautions while inserting the 
catheter (sterile gloves, gown, mask, and drapes), choice of opti-
mal insertion site, prompt catheter removal, and daily evaluation 
of the need for the CVC. Failure to comply with any of the care 
bundle variables was regarded as total incompliance. Catheters 
were placed via the subclavian, jugular, and femoral routes. Oc-
casionally, 21% aqueous povidone-iodine was used for skin an-
tisepsis because of difficulties obtaining 2% chlorhexidine. The 
care bundle was checked by a nurse on the Infection Control 
Committee during the day and by the clinical nurse on the night 
shift. The catheter insertion sites and drapes were checked daily 
by these nurses to evaluate infections and complications. 

Regular educational programs for healthcare workers and in-
formative meetings in collaboration with anesthesiologists were 
scheduled during July 2013 to June 2014 (intervention period). 
Data from the first and second periods (6 months) were ana-
lyzed together. These data were compared with those retrieved 
from the prospective active surveillance data of the Infection 
Control Committee with written consent of the EPK (Council 
for Planning of Training and Coordination) at our hospital 
during July 2012 to June 2013 (prior period). Additionally, 96 
patients were on follow-up at the ICU according to the CLABSI 

rate and compliance with the care bundle checklist during July 
2014 to December 2014, and these data were analyzed as the 
third 6-month period (post-intervention period). No changes in 
the surveillance protocol or the study team occurred during the 
study.

Patient data recorded during July 2013 to June 2014 included 
age, sex, accompanying comorbidities, (diabetes mellitus, chron-
ic renal failure, neurological disease, malignancies, heart failure, 
chronic obstructive pulmonary disease, etc.), use of total par-
enteral nutrition, use of blood products, Acute Physiology and 
Chronic Health Evaluation-II (APACHE-II) score [4], catheter 
site, catheterization duration, and the care bundle checklist. 

The CLABSI rate was calculated as follows: number of CLABSIs / 
number of central line days) × 1,000, and the CVC duration was 
calculated as follows: number of central line-days / number of 
patient days [3]. 

Statistical analysis

 Statistical analyses were performed with SPSS 18.0 for Win-
dows software (SPSS Inc., Chicago, IL, USA). Data are presented 
as mean ± SD, median (range), and frequency (%). The Shapiro–
Wilk test was used to assess normality of the quantitative data 
distributions. Non-normally distributed data were analyzed 
using the Mann-Whitney U test. Frequencies were compared 
using the chi-square test. The test for two proportions was used 
to analyze the CLABSI rates. A P value of < 0.05 was considered 
significant.

Results

In total, 114 patients who had a CVC placed were prospec-
tively followed during the intervention period (July 2013–June 
2014) in the surgical and medical ICUs, and 27 CLABSIs oc-
curred. Of the 96 patients, CLABSIs developed in 6 patients dur-
ing the third period. 

Among all patients, 60 were male, with a mean age of 67 
± 21.3 years (median, 73 years; range, 16–100 years), and the 
median catheter duration was 12 days (range, 1–65 days). The 
mean APACHE II score was 24.5 ± 8.3 (median, 23; range, 7–43). 
Hospitalization was due to a neurological cause in 21% of the 
patients (acute cerebrovascular disease, subarachnoid hemor-
rhage), trauma in 15%, cardiovascular disease in 8% (acute 
myocardial infarction, cardiac failure), pulmonary disease in 
25% (pneumonia, chronic obstructive pulmonary disease), 
malignancy in 8%, perforation of the gastrointestinal tract in 
12%, and renal failure in 8%. The catheterization duration was 
significantly longer in patients with a CLABSI (P = 0.018), and 
the frequency of a CLABSI was significantly higher in patients 
with femoral access than in those with other access routes (P = 
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0.015). Chlorhexidine was not superior to povidone-iodine (P 
= 0.095). No differences were noted in age, APACHE II score, 
or the rates of blood transfusion and total parenteral nutrition 
between patients with and without a CLABSI (Table 1). An 83% 
compliance rate was determined for all care bundle practices 
except chlorhexidine use, and the rate was significantly higher 
in patients without CLABSIs than in those with CLABSIs (P = 
0.040). 

The CLABSI rate in the medical ICU was 6.20/1,000 catheter 
days during the prior period. This rate decreased to 3.88/1,000 
catheter days with use of the care bundle (39% decrease during 
the intervention period) and 1.05/1000 catheter days with an 
83% decrease during the third period. The CLABSI rate in the 
surgical ICU decreased from 8.27 to 4.60 (44.4% decrease) and 
to 3.73 (54.9% decrease) during both periods, respectively. The 
p-values calculated for each period were compared with the 
value determined prior to use of the care bundle (Table 2). 

Discussion

CLABSIs are a therapeutic challenge. It is estimated that 
CLABSIs develop in approximately 200,000 patients annually in 
the US [5]. Preventive methods such as a CVC care bundle not 
only reduce patients’ risk of mortality but also reduce their ICU 
length of stay, leading to considerable health resource savings [6]. 
Studies on this subject have revealed that regular educational 
programs on antiseptic techniques and catheter placement and 
maintenance reduce infection rates [7].

We found that the infection rate increased when catheters 
remained in place longer than needed, when healthcare workers 
did not follow the care bundle practices, and when the catheter 
was placed via a femoral route (P = 0.015), whereas no signifi-
cant relationship was detected between CLABSI and age, sex, or 
APACHE II scores of the patients. Lorente et al. [8] revealed that 
femoral venous access is associated with a significantly higher 
incidence of CLABSI, followed by internal jugular and subcla-

Table 1. Characteristics of Patients with and without a CLABSI (July 2013–June 2014)

CLABSI (−)
(n = 87)

CLABSI (+)
(n = 27)

Total
(n = 114) P value

Median age in years 74 (20–100) 71 (16–94) 73 (16–100) 0.093
Sex (M/F) 45/42 15/12 60/54 0.450
Comorbidity 38 (90) 17 (81) 55 (87) 0.247
APACHE II 25.3 ± 8.3 24.9 ± 8.1 24.5 ± 8.3 0.841
Compliance with the care bundle 75 (87.2) 15 (68.2) 90 (83.3) 0.040
Median catheter days 12 (1–65) 22 (3–64) 12 (1–65) 0.018
Femoral CVC insertion site 11 (14) 9 (37.5) 20 (20) 0.015
Blood transfusion 20 (27) 10 (43.5) 30 (31) 0.110
TPN 30 (40.5) 13 (54) 43 (44) 0.176

Values are expressed as mean ± SD or number (%). CLABSI: central line-associated bloodstream infection, APACHE-II: Acute Physiology and 
Chronic Health Evaluation II, TPN: total parenteral nutrition, SD: standard deviation, CVC: central venous catheter, catheter days: number of catheter 
days per person.

Table 2. CLABSI Incidence in the Medical and Surgical ICUs 

ICU Care bundle Patients
(n) Patient days Catheter

days
CVC utilization 

ratio
CLABSI

rate P value*

Medical ICU Prior 618 7535 4680 0.62 6.20
Care bundle First period 436 3904 1950 0.50 5.13 0.590

Second period 443 3887 1915 0.49 2.61 0.028
1–12 months 879 7761 3865 0.49 3.88 0.128

Third period 408 3760 1903 0.51 1.05 0.004
Surgical ICU Prior  443 4486 2782 0.62 8.27

Care bundle First period  283 2254 1295 0.57 6.95 0.647
Second period  307 2239 1314 0.59 2.28 0.032
1–12 months  590 4493 2609 0.58 4.60 0.091

Third period  340 2259 1072 0.47 3.73 0.194

ICU: intensive care unit, CLABSI: central line-associated bloodstream infections per 1000 catheter days, Prior: July 2012–June 2013, First period: July 
2013–December 2013, Second period: January 2014–June 2014, Third period: July 2014–December 2014. *P values for each period were compared 
with the value prior to use of the care bundle.
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vian access. In addition, Frasca et al. [9] showed more frequent 
infectious complications when using femoral or internal jugular 
access. As indicated by the guidelines, it is essential to remove 
any intravascular catheter that is no longer needed [10].

Yilmaz et al. [11] reported a 43.4% decrease in the CLABSI 
rate, whereas Leblebicioglu et al. [12] revealed a 39% decrease 
in a multicenter study. We detected decreases in the CLABSI 
rates of 39% and 83% in the medical ICU during the interven-
tion and third periods, respectively. These rates were 44.4% and 
54.9% in the surgical ICU for the same periods. We noticed that 
the CLABSI rate did not decrease significantly during the first 
6 months because some difficulties complying with the care 
bundle practices were detected. However, regular coordination 
meetings and practice significantly reduced the rates during the 
second and third periods (Table 2). 

Our CLABSI rates were higher than the pooled mean 
(5.6/1,000 catheter days) in the Turkish National Hospital Infec-
tions Surveillance Data, whereas this rate decreased with use of 
the care bundle. On the other hand, our CLABSI rate, which was 
5 to 6 times higher before applying the care bundle, decreased 
to 1.05/1,000 catheter days during the third period in the medi-
cal ICU; this is comparable to the National Healthcare Safety 
Network rate (2012 medical/surgical ICU pooled mean rate of 
1.2/1,000 catheter days; range, 0–3) [13].

McGee and Gould [14] reviewed methods to prevent CVC 
complications. Other authors have revealed the importance of 
using antimicrobial-impregnated catheters and inserting cath-
eters into the subclavian vein because the risk of a catheter-
related infection is lower during subclavian catheterization than 

during internal jugular or femoral catheterization [15]. Using 
all sterile-barrier precautions while inserting a catheter reduces 
the rate of infection and costs, and avoiding use of antibiotic 
ointment prevents an increased rate of fungal colonization [16]. 
Disinfecting catheter hubs is important because catheter hubs 
are common contamination sites [17], and removing catheters 
when they are no longer needed is helpful because the probabil-
ity of colonization by pathogens is higher, and catheter-related 
bloodstream infection rates increase over time [18]. Previous 
reports also described the use of ultrasound guidance and stated 
that the catheter should be inserted by an experienced worker.

We detected no superiority of chlorhexidine over povidone-
iodine for skin antisepsis, but further studies are needed. Chai-
yakunapruk et al. [19] compared chlorhexidine and povidone-
iodine and concluded that chlorhexidine is more effective for 
preventing CLABSIs. However, Langgartner et al. [20] revealed 
that skin disinfection using chlorhexidine and povidone-iodine 
produces superior results over either regimen alone and con-
cluded that catheter infections can originate from translocating 
bacteria at the time the catheter is inserted.

In conclusion, selecting the optimal site to insert a catheter, 
avoiding femoral access, using all barrier precautions, and re-
moving catheters when they are no longer needed are essential 
to prevent CLABSIs. 
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