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Cholorhexidine, octenidine or povidone iodine 
for catheter related infections: A randomized 
controlled trial
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Background: Protection of the catheter site by antimicrobial agents is one of the most important factors in the prevention of 
infection. Povidone iodine and chlorhexidine gluconate are the most common used agents for dressing. The purpose of this study 
was to compare the effects of povidone iodine, chlorhexidine gluconate and octenidine hydrochloride in preventing catheter related 
infections. Materials and Methods: Patients were randomized to receive; 4% chlorhexidine gluconate, 10% povidone iodine or 
octenidine hydrochlorodine for cutaneous antisepsis. Cultures were taken at the site surrounding catheter insertion and at the catheter 
hub after removal to help identify the source of microorganisms. Results: Catheter related sepsis was 10.5% in the povidone iodine 
and octenidine hydrochlorodine groups. Catheter related colonization was 26.3% in povidone iodine group and 21.5% in octenidine 
hydrochlorodine group. Conclusion: 4% chlorhexidine or octenidine hydrochlorodine for cutaneous disinfection before insertion 
of an intravascular device and for post‑insertion site care can reduce the catheter related colonization.
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of this study is to compare the effects of povidone iodine, 
chlorhexidine gluconate and octenidine hydrochloride in 
preventing catheter related infections.

MATERIALS AND METHODS

The study was performed in anesthesiology and 
reanimation intensive care unit (ICU) of Eskisehir 
Osmangazi University Medical Faculty. After approval 
from the hospital ethics and research committee, written 
permissions were obtained either from the patients 
themselves or from the legal surrogate. Fifty seven 
patients requiring intravascular catheterization were 
included in this trial. Completed data could be evaluated 
for 109 catheters from these patients (57 arterial catheters 
and 52 central venous catheters). By use of a blinded 
randomization schedule, we assigned to each patient to 
1 of 3 groups according to the antiseptic solution used 
for initial and subsequent cutaneous antisepsis. The 
catheter data collected included location, insertion date, 
duration and site inspection. Additional patient data 
collected included age, sex, duration in ICU, underlying 
medical problems, treatment with steroids or antibiotics, 
temperature and clinical outcome.

Patients were randomized to receive 4% chlorhexidine 

INTRODUCTION

As progress in critical care has advanced, medical 
technology has led to the creation of many intravascular 
devices for the purpose of fluid and drug administration, 
hemodynamic monitoring, hemodialysis and other 
functions that have greatly improved our ability to deliver 
care to critically ill patients. Although such catheters 
provide necessary vascular access, the use of these 
catheters puts patients at risk for complications such as 
local site infection, catheter‑related bloodstream infection, 
septic trombophlebitis, endocarditis and metastatic 
infections (e.g., lung abscess, brain abscess, osteomyelitis 
and endophthalmitis).[1] Furthermore, these conditions 
contribute to increased morbidity, mortality, length of stay 
and excessive cost of care.[2] Because nosocomial infection 
rates become more frequently included in the criteria used 
for assessing the quality of patient care, implementation of 
prevention strategies becomes more important.

Protection of the catheter site by antimicrobial agents is one 
of the most important factors in the prevention of infection. 
Appropriate sterile dressings should cover the insertion 
site and be replaced on a regular basis.[3] Povidone iodine, 
chlorhexidine gluconate and octenidine hydrochloride are 
the most common used agents for dressing. The purpose 
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gluconate (Group I, n = 19), 10% povidone iodine (Group II, 
n = 19) or octenidine hydrochlorodine (Group III, n = 19) 
for cutaneous antisepsis. The skin was cleaned by designed 
antiseptic solution before the insertion of the catheter and 
the same antiseptic solution used for the following days. The 
insertion site and dressings were inspected daily by patient’s 
physician to search for signs of infection, inflammation or 
cutaneous allergic events to the disinfectants. Cultures were 
taken at the site surrounding catheter insertion daily and at 
the catheter hub after removal to help identify the source 
of microorganisms. Standard microbiologic methods and 
criteria identified recovered microorganisms. The laboratory 
technicians were unaware of the antiseptic solution used for 
skin preparation. Colonization of the catheter was related 
to the skin when the same bacterial isolate yielded from the 
catheter and the skin surrounding the insertion site.

Statistical analysis
All statistical analyses were performed using the SPSS 
for windows 13.0. Data are expressed as medians for 
characteristics of the patients and catheters or percentages 
for categorical variables. Data were analyzed for differences 
between the study groups by one‑way anova and 
Bonferroni’s post-hoc test. A P value of <0.05 was considered 
statistically significant.

RESULTS

A total of 57 patients requiring intravascular catheterization 
were included in this trial. Completed data could be 
evaluated for 109 catheters from these patients (57 arterial 
catheters and 52 central venous catheters). There were no 
significant differences between groups in demographic 
characteristics [Table 1]. The clinical characteristics of 
patients and the risk factors for infection were similar in 
the two groups. Neither local nor systemic hypersensitivity 
reactions were observed with the use of either antiseptic 

solution. Catheters were kept in place for 7.2 days in 
Group I, 7.8 days in Group II and 7.5 days in Group III.

There was a statistically significant difference between 
groups in catheter related sepsis and colonization (P < 0.001). 
Documented catheter related sepsis rate was 10.5% in the 
povidone iodine and octenidine hydrochlorodine groups. 
Catheter related colonization rate was 26.3% in povidone 
iodine group and 21.5% in octenidine hydrochlorodine 
group. In chlorhexidine group, there was no catheter related 
sepsis or colonization [Table 2].

The only bacterial species isolated was Acinetobacter 
ca lcoacet icus  (100%) in catheter  related sepsis 
A. calcoaceticus (80%) and Enterococcus fecalis (20%) were the 
colonizing microorganisms. The skin surrounding the catheter 
insertion site was the origin of the colonizing microorganisms.

DISCUSSION

Regardless of the type of catheter inserted, the major risk 
factor for the development of catheter related infection is 
the breach of a major host defense against infection, the 
skin.[4] Migration of skin organisms at the insertion site in 
to the cutaneous catheter tract with colonization is the most 
common route of infection. Skin flora introduced either at 
the time of puncture or a result of bacterial migration along 
a catheter or needle tract has been implicated as a potential 
source of infection. Aseptic technique at the time of insertion 
and during access of the intravascular device is important in 
reducing the risk of infection. Many different methods have 
been used in an attempt to reduce microbial contamination 
at the insertion site of catheter.

Povidone iodine and chlorhexidine gluconate are the most 
common used agents for dressing. Octenidine hydrocloride is a 
byspyridine skin and wound disinfectant. It is a compound that 
is active on cell walls due to its cationic properties.[5] Our study 
demonstrates that use of 4% chlorhexidine rather than 10% 
Povidone iodine or octenidine hydrochlorodine for cutaneous 
disinfection before insertion of an intravascular device and for 
post‑insertion site care can substantially reduce the incidence 
of device‑related infection. This finding is consistent previous 
reports.[6‑11] Maki et al. concluded that use of 2% chlorhexidine, 
rather than 10% Povidone‑iodine or 70% alcohol for cutaneous 
disinfection before insertion of an intravascular device and 
for post‑insertion site care can reduce incidence of infection.[6] 
Likewise, Mimoz et al. demonstrated that 4% alcohol‑based 
solution of 0.25% chlorhexidine gluconate was more effective 
than 10% Povidone iodine for insertion site care of central 
venous and arterial catheters.[12] Chlorhexidine gluconate 
is a potent broad‑spectrum germicide and it is effective 
against nearly all nosocomial bacteria and yeasts.[13] Superior 
performance of chlorhexidine is explained by its more potent 

Table 1: Characteristics of the patients in the groups
Group I (4% 

chlorhexidine)
Group II (10% 

povidone iodine)
Group III (octenidine 

hydroclorodine)
Number of 
the patients

19 19 19

Male 10 14 11
Female 9 5 8
Age 43 45.3 49.8
*There was no significant difference in demographic data of the groups (P>0.05)

Table 2: Catheter related sepsis and colonization rates 
of the groups

Catheter related 
sepsis (%)

Catheter related 
colonization (%)

Group I (4% chlorhexidine) 0 0
Group II (10% povidone iodine) 10.5* 26.3*
Group III 
(octenidine hydrochlorodine)

10.5* 21.5*

*P<0.001
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bactericidal activity and its high permeability in to the hair 
follicules.[14] And the success of this agent might also be 
attributable to antimicrobial activity that persists longer than 
that for the other agents.[4] Our study supports these findings.

But also there are some studies, which are not in accordance 
with these conclusions. Kasuda et al. demonstrated 
that the effect of 0.5% chlorhexidine ethanol is not 
different from that of 10% Povidone iodine in reducing 
catheter colonization.[15] In a randomized trial comparing 
Povidone‑iodine to a chlorhexidine gluconate impregnated 
dressing for prevention of central venous catheter infections 
in neonates that there is no difference in the efficiency of two 
antiseptic solutions.[16] In a prospective randomized trial of 
10% Povidone‑iodine versus 0.5% tincture of chlorhexidine 
as a cutaneous antisepsis, Humar et al. concluded that there 
was no difference between two antiseptic solutions.[17]

Coagulase‑negative staphylococci (including Staphylococcus 
epidermidis and other species) are most commonly implicated 
in catheter related infections, followed by Staphylococcus aureus, 
a variety of aerobic gram‑negative bacilli, other gram‑positive 
cocci and bacilli and Candida and other yeasts.[4,18,19] In our 
study, A. calcoaceticus was the most common microorganism in 
catheter related sepsis and colonization. The superiority may 
be explained by the flora of our ICU and hospital during the 
study period. Catheter colonization can arise from clinicians’ 
and nurses’ handling of syringes and solutions.

There were some limitations of our study. The first one was 
the number of patients. The larger number of patients may 
give more details about the effect of agents on different 
microorganisms. The second one was that the physicians 
were not blinded because of the difference in the color of the 
antiseptic solutions. The third limitation was the different 
duration of the patients in the ICU; although, there was no 
significant difference between the durations of the groups. 
Longer duration will increase the incidence of catheter 
related infections. And the last one was that it was not the 
same clinician who is responsible of catheter care.

CONCLUSION

Chlorhexidine is an effective disinfectant agent in adult 
ICU. The use of 4% chlorhexidine rather than 10% povidone 
iodine or octenidine hydrochlorodine for cutaneous 
disinfection before insertion of an intravascular device 
and for post‑insertion site care can substantially reduce the 
incidence of catheter related infection.
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