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CLINICAL STUDY

The effect of antiseptic solution in central venous catheter care
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Abstract: Aim: Intravenous catheters have become one of the essential tools of modern medicine. Preventive 
measures taken while the catheter is being inserted or in place can provide a signifi cant reduction in catheter-
related infections and bacteremia/sepsis.
This study aims to evaluate whether the patient’s age and gender, the presence of malignancy and coexisting 
diseases, catheter duration, use of total parenteral nutrition solution, blood products, and antibiotics as well as anti-
septics applied while attaching the central venous catheter (chlorhexidine and povidone-iodine) affect the develop-
ment of catheter colonization and catheter-related bloodstream infections in patients with central venous catheters.
Materials and methods: Our study includes 50 cases which were admitted to İzmir Atatürk Training and Research 
Hospital, I. Surgical Clinic, hospitalized due to various reasons between the dates of January‒December 2010 
and required catheter use. Patients were randomly assigned to one of the two operating rooms, in one of which 
the insertion site was disinfected with Poviiodeks® (10 % povidone-iodine) while in the other, (latter) Savlosol® 
(15 % cetrimide, 1.5 % Chlorhexidine-gluconate, ethanol) was used.
Results: Among many factors examined in our study, only the use of clorhexidine versus iodine povidon in skin antisep-
sis was found to be statistically signifi cant in the reduction of CRBSI and CC (for CRBSI p=0.022 and for CC p=0.047).
Conclusions: Our study concludes that skin antisepsis is the only determining factor in the prevention of blood 
infection and colonization due to central venous catheter application and the use of clorhexidine vs. povidon is 
proven to be statistically signifi cant (Tab. 1, Ref. 27). Full Text in PDF www.elis.sk.
Key words: central venous catheter, chlohexidine, povidone-iodine, catheter colonization, catheter related blood 
infections.

1st Surgical Department, Atatürk Educational and Research Hospital, 
Izmir, Turkey 
Address for correspondence: K. Atahan, 6342 sok. No: 44 Ayse Kaya 2 
apt., Kat: 3 Daire: 6, 35540 Bostanli, Izmir, Turkey.
Phone: +90.532.4126805

Intravenous catheters have become one of the essential tools 
of modern medicine. The use of catheters has become an essential 
technique for fl uid therapy, parenteral nutrition, close monitor-
ing, application of blood and blood products, infusion of drugs as 
well as for other various invasive administrations. The infection 
caused by this widespread application has become an important 
issue in all aspects (1‒3). The importance of preventive measures 
is clear given the fact that the treatment of infections due to this 
widely used application is rather complicated (4, 5). The preven-
tive measures taken while the catheter is being inserted or in place 
can provide a signifi cant reduction in catheter-related infections 
and bacteremia/sepsis (6, 7). 

This study aims to evaluate whether the patient’s age and gen-
der, the presence of malignancy and coexisting diseases, catheter 
duration, use of total parenteral nutrition (TPN) solution, blood 
products, and antibiotics, as well as antiseptics applied while at-
taching the central venous catheter (chlorhexidine and povidone-
iodine) affect the development of catheter colonization (CC) and 
catheter-related bloodstream infections (CRBSI) in patients with 
central venous catheters (CVCs).

Materials and methods

This prospective study included a total of 50 patients who were 
hospitalized and catheterized for various reasons from January to 
December of 2010 at the Ataturk Educational and Research Hos-
pital’s First Surgical Clinic Service. Patients were randomly as-
signed to two operating rooms, in one of which the insertion site 
was disinfected with Poviiodeks® (10 % povidone-iodine) while 
in the other, Savlosol® (15 % cetrimide, 1.5 % Chlorhexidine-
gluconate, ethanol) was used.

Non-tunneled radiopaque polyurethane double- and triple-
lumen catheters (Arrow International, Inc. USA) were used. All 
catheters were sterilized and then inserted percutaneously using 
the Seldinger technique by an experienced anesthesiologist and 
surgeon. Before inserting the catheter, the insertion site was dis-
infected with Poviiodeks® (10 % povidone-iodine) or Savlosol® 
(15 % cetrimide, 1.5 % Chlorhexidine-gluconate, ethanol) and 
covered with sterile gauze. The dressings were changed every 48 
to 72 hours or earlier if necessary. The percutaneous insertion sites 
were checked every 24 hours for signs of local infection. The cath-
eter was removed in cases that it was no longer needed, catheter-
related infection was suspected, infection developed from another 
source, or due to signs of entry-site erythema, induration, or local 
infection such as increased temperature or catheter obstruction. 
Before removing the catheter, its entry point and the surrounding 
area were disinfected. After withdrawal, the catheter’s 5-cm tip 
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was broken aseptically and sent in a closed dry sterile tube to a 
microbiology laboratory. A swab of the catheter entry point and a 
peripheral blood sample were also taken under aseptic conditions. 
The swab sample was placed in a sterile tube while the peripheral 
blood sample was placed in Bacter-brand aerobic and anaerobic 
culture vials. The samples were subjected to a semi-quantitative 
culture procedure in a microbiology laboratory.

The following factors that might infl uence catheter-related 
bloodstream infections (CRBSI) and catheter colonization (CC) 
were recorded: patient’s age and gender, presence of malignancy, 
presence of a coexisting disease and the number of coexisting 
diseases, catheter duration, use of TPN solution, use of blood 
products, use of single or multiple antibiotics and its duration, and 
whether 10 % povidone-iodine or 1.5 % chlorhexidine was used 
when inserting the catheter.

CRBSI was defi ned as a positive culture from peripheral ve-
nous blood and signs of systemic infection with microorganism 
identical to that cultured from the catheter.

CC was defi ned as a positive semiquantitative culture from the 
catheter (the tip, subcutaneous segment, and connector hub of the 
catheter) but without signs of infection at the catheter entry site. 
The results from the cultures were recorded.

All patients signed a consent form for this institutional review 
board (IRB)-approved study. The consent of subjects and that of 

Ethics Board of İzmir Atatürk Training and Research Hospital 
were obtained before the study.

The correlations between the determining factors and CRBSI 
and CC were evaluated using the chi-square statistical analysis 
method. Mean±SD values are summarized in the fi gures and 
tables. All of the analyses were done with the statistical software 
package SPSS 15.0 for Windows with a 95 % confi dence level. 
p ≥0.05 was considered statistically insignifi cant, while p <0.05 
was considered statistically signifi cant.

Results

Fifty patients (34 men and 16 women) were enrolled in our 
study. The median age was 56.64±18 years (17 to 83 years of age). 
The results of compared groups are showed in Table 1.

Age: the cases were divided into two groups, over 45 years 
and 45 or under. There was no signifi cant difference in CRBSI 
(p=0.889 and p >0.05) or CC (p=0.891 and p >0.05) between 
the two age groups.

Gender: The cases were divided into two groups according to 
gender. There was no signifi cant difference in CRBSI (p=0.064 
and p >0.05) or CC (p=0.064 and p>0.05) based on gender.

Presence of Malignancy: Cases were divided into two groups 
based on the presence or absence of malignancy. There was no 

        
      

       

     
       

     
       

     
       

     
       

     
         

     
       

     
       

     
     

       

     
       

 
 

  
Tab. 1. The results of compared groups.
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signifi cant difference in CRBSI (p=0.103 and p >0.05) or CC (p 
=0.409 and p >0.05) between the two groups.

Presence of Coexisting Disease: Cases with and without co-
existing disease were divided into two groups. There was no sig-
nifi cant difference in CRBSI (p=0.606 and p >0.05) or CC (p= 
0.280 and p>0.05) between the two groups.

Number of Coexisting Diseases: Cases were divided into three 
groups based on whether there was zero, one, or more than one 
coexisting disease. There was no signifi cant difference in CRBSI 
(p=0.525 and p>0.05, Table 10, Chart 9) or CC (p=0.557 and p 
>0.05) among the three groups.

Catheter Duration: Cases were divided into two groups, those with 
catheters for less than seven days and those with catheters for seven or 
more days. There was no signifi cant difference in CRBSI (p=0.867 
and p>0.05) or CC (p=0.239 and p>0.05) based on catheter duration.

Use of TPN solution: Cases were divided into two groups ac-
cording to whether or not they received TPN solution. There was 
no signifi cant difference in CRBSI (p=0.543 and p>0.05) or CC 
(p=0.304 and p>0.05) between the two groups.

Blood Product Usage: Cases were divided into two groups 
according to whether or not they received blood products. There 
was no signifi cant difference in CRBSI (p=0.260 and p>0.05) or 
CC (p=0.266 and p>0.05) between the two groups.

Antibiotic Use: Cases were divided into two groups according 
to whether or not they received antibiotics. There was no signifi -
cant difference in CRBSI (p=0.567 and p>0.05) or CC (p=0.561 
and p>0.05) between the two groups.

Use of the Skin Antiseptics Chlorhexidine or Povidone-Iodine: 
Cases were divided into two groups according to which antisep-
tic were used. There was a signifi cant difference in CRBSI (p= 
0.022 and p<0.05) and CC (p=0.047 and p<0.05) between the 
two antiseptics.

Discussion

The use of central venous catheters is gradually becoming 
more prevalent. While the actual number of catheters used in our 
own country is unknown, in the United States, the annual number 
approximates 5 million (8). Nevertheless, the use of a CVC can 
have negative side effects that are diffi cult to treat. CRBSI, being 
the most frequent, results in patient morbidity and even mortal-
ity. CRBSI develops in approximately 3 to 8 % of all catheter 
procedures, mostly caused by nosocomial bacteria. This situation 
equates with approximately $ 30,000 per patient in additional costs 
and two to three more weeks at hospital (9). In the development 
of CRBSI and CC, the patient’s age and gender, catheter duration, 
presence of malignancy or comorbid disease, use of TPN, blood 
products, antibiotics, and catheter location, as well as the use of 
skin antiseptics and antibacterial catheters have been thought to 
have an infl uence, and much research has been conducted on the 
subject. In all of the studies carried out, age, sex, malignancies, 
presence of coexisting diseases, and the use of antibiotics were 
shown to have signifi cant effect on the development of infections 
(10). In our study these factors were found to be insignifi cant in 
the development of infection.

In some studies it has been reported that catheters used for 
TPN have a higher risk of infection (11). However, Young et al 
found that when they had patients randomly take only TPN solu-
tion from single- or multiple-lumens, the single-lumen catheter in-
fection rate was signifi cantly lower (12). Dimick et al determined 
that bacteria colonization rates decreased by a factor of fi ve with 
a single-lumen subclavian catheter used solely for TPN solution 
(13). In our study, the use of TPN did not have a statistically signifi -
cant effect on CRBSI or CC (p=0.543 or p=0.304, respectively).

Moro et al determined that catheter colonization increased 
with extended catheter duration (14). In their study, Cook et al 
showed that there is no advantage to changing catheters on a 7 to 
10 day plan in terms of clinical indications (15). In our study, we 
found no signifi cant difference in CRBSI or CC between patients 
whose catheters remained in place for less than seven days and 
those whose catheters remained for seven days or more (p=0.867 
or p=0.239, respectively).

In terms of preventing CRBSI, measures should be adopted 
to take maximum care in disinfecting the catheter (16) as well as 
disinfecting the area where the catheter is placed with antiseptic 
solutions. However, there is currently no consensus on which an-
tiseptic solution is best. In our study, we investigated the effects 
of using aqueous chlorhexidine and povidone-iodine solutions 
for skin disinfection on CRBSI and CC. In most of the trials car-
ried out, chlorhexidine solutions were more effective than aque-
ous povidone iodine solutions in reducing the risk of CC (17, 18) 
and CRBSI (19). This success of chlorhexidine solutions can be 
explained by some properties of these solutions. Topically ap-
plied chlorhexidine solutions are poorly absorbed by the skin and 
do not have any systemic toxic effects. After its application, the 
residual antimicrobial effects last longer than those of povidone-
iodine (10, 20). Moreover, chlorhexidine gluconate is a cationic 
biguanide with a broad spectrum of antimicrobial effect and when 
combined with alcohol it could be most effective against patho-
genic microorganisms, reduce CRSBI and allow extended catheter 
durations. Chlorhexidine has not been reported to have any drug 
interactions (21, 22). In contrast, many compounds in the body 
can deactivate povidone-iodine. Chlorhexidine gluconate does not 
result in greater bacterial resistance.

Of the many factors in our study, only the use of chlorhexi-
dine over povidone-iodine as a skin antiseptic had any statisti-
cally signifi cant effect on decreasing CRBSI and CC (p=0.022 
and p=0.047, respectively). In a study comparing solutions of 
chlorhexidine based on water to those based on alcohol, it was 
shown that they are similarly effective and both more effective 
than povidone-iodine (23).

Similar successful results have been obtained with the use 
of chlorhexidine-containing bandages. In a study carried out by 
Ruschulte et al, the use of chlorhexidine-containing bandages 
signifi cantly decreased the incidence CRBSI in patients receiving 
chemotherapy (24). These fi ndings are supported by Eggimann’s 
review (25). Borschel et al have proven that the use of central ve-
nous catheters coated with chlorhexidine/silver-sulfadiazene has 
positive clinical and economic effects (26). The same positive 
effect has not been obtained with antibiotic-using catheters (27).
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Our study concludes that skin antisepsis is the only determining 
factor in the prevention of blood infection and colonization due to 
central venous catheter application while the use of clorhexidine 
vs povidon is proven to be statistically signifi cant.
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