
 

 

Infection prevention and control (partial update) 
2003 guideline appendices 

 
113 

D.6.7 Central venous catheter studies  

ID. 
Quest. 
Number 

Author, Date, Country of 
Origin and Objective 

Design, Setting, Sample Size 
and Population Outcomes Strengths and Limitations 

CVC2 2 Chaiyakunapruk N, Veenstra 
D, Lipsky A et al. 2002. USA.

67
 

 

To evaluate the efficacy of 
skin disinfection for vascular 
catheter-site care using 
chlorhexidine gluconate 
(CHXG) compared with 
povodine-iodine (PI) in 
preventing catheter related 
blood stream infection (CR-
BSI). 

Design: 

 

Setting: 

 

 

Sample: 

 

 

 

 

 

 

Popn: 

Meta-analysis  

 

Hospital in-patients 
both on general ward 
and ICU 

 

8 studies involving a 
total of 4143 
vascular catheters 
were accepted into 
the MA (from 302 
initially retrieved and 
assessed).  

 

Trials used 4143 
vascular catheters 
(1493 CVC & 75 
peripherally inserted 

The use of CHXG rather than PI can 
reduce the risk for CR-BSI by 49% (risk 
ratio, 0.51 [CI, 0.27 to 0.97]) in 
hospitalised patients who require 
short-term central venous 
catheterisation. Authors estimate that 
for every 1000 vascular catheter sites 
disinfected with CHXG rather than PI, 
71 episodes of CR-BSI would be 
prevented. Although this MA included 
studies using all vascular catheter sites 
(central venous, peripheral venous, 
peripheral arterial, pulmonary arterial, 
peripherally inserted central venous, 
introducer sheaths and haemodialysis), 
the magnitude of the reduction in risk 
of CR-BSI attributed to CHXG use in the 
subgroup analyses were similar to 
those in the main analysis. 

Well conducted MA except the 
means by which the quality of 
accepted studies not explicitly 
addressed but general quality 
remarks were included for all 
studies (authors being contacted 
for further information). 
Confounders, e.g., publication 
bias, heterogeneity of study 
participants, catheter type, 
outcome definitions well covered. 
Declared limitations: (1) disparate 
design of individual trials accepted 
into the analysis; (2) different 
types of CHXG sol. used in 
different trials; (3) different ways 
some studies defined CR-BSI; (4) 
none of the 8 included studies 
reported strategies to distinguish 
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ID. 
Quest. 
Number 

Author, Date, Country of 
Origin and Objective 

Design, Setting, Sample Size 
and Population Outcomes Strengths and Limitations 

central catheters) 
inserted into patients 
whose average age 
was 50-65 years for 
duration 1.6-10 days 
using either PI or 
CHXG for site 
disinfection and 
subsequent catheter 
care. 

true bacteraemia from blood 
culture contamination.  

Several types of CHXG solution 
were used in individual trials, incl. 
0.5% or 1% CHXG alcohol sol, & 
0.5% or 2% CHXG aqueous sol. All 
of these solutions provided a 
concentration of CHXG that is 
higher than the MIC for most 
nosocomial bacterial & yeast. 
Subset analyses of aqueous & non-
aqueous sol. Showed similar effect 
sizes, but only the subset analysis 
of the 5 studies that used alcoholic 
sol. Produced a statistically 
significant reduction in CR-BSI. 
Because few studies used CHXG 
aqueous sol, the lack of a 
significant difference seen for this 
solution compared with PI sol. 
May be a result of inadequate 
statistical power. 

CVC3 9 Newall F, Ranson K, Robertson 
J. 1998. Australia.

322
 

 

To determine whether the 
removal of in-line filters from 
central venous infusion lines 
changes the incidence of 
septicaemia associated with 
the presence of central 
venous access devices. 

Design: 

 

Setting: 

 

Sample: 

 

 

Popn: 

Descriptive Study 

 

Paediatric oncology 
unit 

 

88 patients (Gender 
not specified) 

 

Patients with cancer 
between the ages of 
3 months and 18 
years. 

Results indicate that children with 
filters were at greater risk of infection.   

 

The difference between positive blood 
cultures associated with and without 
the use of filters was not statistically 
significant, 

p = 0.8992. 

The reliability of data for period of 
filter possible compromised as it 
was collected retrospectively. 



 

 

Infection prevention and control (partial update) 
2003 guideline appendices 

 
115 

ID. 
Quest. 
Number 

Author, Date, Country of 
Origin and Objective 

Design, Setting, Sample Size 
and Population Outcomes Strengths and Limitations 

 

CVC4 1 Little K, Palmer D. 1998. UK.
268

 

 

To conpare OpSite IV 3000 
with a standard dressing 
(sterile dry dressing with 
Betadine ointment) for central 
venous catheter access sites. 

Design: 

 

 

Setting: 

 

 

 

Sample: 

 

 

Popn: 

Randomised 
Controlled Trial 

 

Combined gastro-
enterology unit and 
intensive care unit 

 

73 patients (Gender 
not specified) 

 

Patients requiring 
CVC 

No statistical difference between two 
dressing regimes. 

Statistical measure of uncertainty not 
given. 

Unclear whether baseline 
measurements were taken.   

Variable frequency of dressing 
changes but dressing changes 
recorded. 

Patients were from 2 different 
units - no account taken of this 
during allocation to groups. 

CVC5 9 Seymour VM, Dhallu TS, Moss 
HA et al. 2000. UK.

430
 

 

To evaluate the microbial 
contamination of the 
Connecta Clave compared to 
conventional three-way taps 
in clinical practice. 

 

Design: 

 

Setting: 

 

 

 

Sample: 

 

 

Popn: 

 

Controlled Trial 

 

Probably Intensive 
Care Unit but setting 
not explicitly 
identified. 

 

77 patients (no 
details of gender 
given) 

 

Patients admitted for 
coronary artery 
bypass graft or heart 
valve replacement 
and who required 
CVC for 
management. 

 

Comparison of contamination of three-
way taps between the 2 groups = 
p>0.1. 

Subjects appear not to be 
randomised to study groups. 

Variable number of three-way 
taps, and therefore connectors, 
does not seem to have affected 
the outcomes. 

No baseline measurements seem 
to have been taken. 
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ID. 
Quest. 
Number 

Author, Date, Country of 
Origin and Objective 

Design, Setting, Sample Size 
and Population Outcomes Strengths and Limitations 

CVC7 8 Raad I, Hanna HA, Awad A et 
al. 2001. USA.

390
 

 

To determine the safety and 
cost-effectiveness of replacing 
intravenous (IV) tubing sets in 
hospitalised patients at 4- to 
7-day intervals instead of 
every 3 days. 

 

Design: 

 

 

Setting: 

 

 

Sample: 

 

 

Popn: 

Randomised 
Controlled Trial 

 

A tertiary university 
cancer centre. 

 

512 patients  

(276 M, 236 F) 

 

Cancer patients 
requiring IV therapy 

Study indicates that it may not be safe 
to extend use of IV administration sets 
beyond 72 hours for patients receiving 
total parenteral nutrition, blood 
transfusions or interleukin-2. 

 

Authors acknowledge underpower 
in study. 

CVC10 1 Nikoletti S, Leslie G, Gandossi 
S et al. 1999. Australia.

330
 

 

To evaluate the risk of 
infection associated with a 
thin, transparent hydrocolloid 
dressing (Comfeel) compared 
with conventional transparent 
polyurethane dressing 
(Tegaderm). 

Design: 

 

 

Setting: 

 

Sample: 

 

Popn: 

Randomised 
Controlled Trial 

 

Intensive care unit 

 

204 patients  (92 M, 
112F) 

 

Patients older than 
18 years who 
required insertion of 
a multi-lumen 
central venous 
catheter. 

The study indicates that there is an 
increased risk of catheter colonization 
associated with the use of hydrocolloid 
dressings. 

Authors acknowledge that a) the 
number of dressing changes varied 
between patients and, b) the 
dressing changes were not 
recorded. 

 

Sample weakened through high 
attrition rate. 

CVC177 3 Randolph AG, Cook DJ, 
Gonzales CA et al. 1998. 
USA.

392
 

 

To evaluate the effect of 
heparin on thrombus 
formation and infection 

Design: 

 

Setting: 

 

Sample: 

 

Meta-analysis 

 

N/A 

 

12 RCTs of CVCs and 
2 RCTs of pulmonary 
artery catheters 

Heparin administration effectively 
reduces thrombus formation and may 
reduce catheter-related infections in 
patients who have central venous and 
pulmonary artery catheters in place. 
Cost-effectiveness comparisons of 
unfractionated heparin, low molecular 

The aim and inclusion criteria 
were clearly stated. A number of 
sources were searched for 
relevant studies. Outcomes were 
defined. Details of methods used 
to assess validity and extract data 
were given. Heterogeneity was 
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ID. 
Quest. 
Number 

Author, Date, Country of 
Origin and Objective 

Design, Setting, Sample Size 
and Population Outcomes Strengths and Limitations 

associated with the use of 
central venous and pulmonary 
artery catheters. 

 

 

 

 

Popn: 

 

were included. Both 
used bonded 
heparin. 

 

Participants were 
adults or paediatric 
patients whose 
treatment included 
the insertion of 
central venous 
catheters and 
pulmonary artery 
catheters. 

 

weight heparin and warfarin are 
needed. 

assessed statistically. In the 
absence of significant statistical 
heterogeneity a meta-analysis was 
appropriate. Results were clearly 
displayed. The discussion included 
consideration of the following 
limitations of the review: methods 
used to diagnose thrombosis in 
the studies (line-o-grams and 
ultrasound) are less sensitive than 
venography and may have 
underestimated the diagnosis of 
large vessel thrombosis; and 
studies used variable definitions of 
catheter-related infections. 

It is not stated if any language 
restrictions were applied to 
include studies. Fuller details of 
included studies such as sample 
size would have been welcome. It 
is not clear if the analysis was 
undertaken by intention-to-treat. 
The 95% confidence limits are 
wide for some outcomes, 
presumably reflecting small 
sample size, and do not exclude a 
result of no effect of heparin used 
with central venous catheters on 
catheter thrombus and catheter-
related bacteraemia and sepsis. 

CVC179 9 Cookson ST, Ihrig M, O’Mara 
EM, Denny M, Volk H, 
Banerjee SN, Hartstein AI, 
Jarvis WR. 1998. USA.

81
 

 

Design: 

 

 

Setting: 

Retrospective follow-
up and prospective 
survey 

 

Surgical and medical 

The CVC associated BSI rate was 
significantly higher in the needleless 
device period than in the needle device 
period. 

 

Reliance on retrospective medical 
records 
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ID. 
Quest. 
Number 

Author, Date, Country of 
Origin and Objective 

Design, Setting, Sample Size 
and Population Outcomes Strengths and Limitations 

To determine if an apparent 
increase in bloodstream 
infections in patients with 
CVCs was associated with the 
implementation of a 
needleless access device. 

 

 

 

 

 

Sample: 

 

 

 

 

Popn: 

intensive care and 
transplant units in a 
350 bed urban acute 
tertiary care hospital. 

 

(Retrospective study) 
Total = 53  

(Gender not stated). 

(Survey) 99 
respondents 

 

Intensive care and 
transplant patients. 

Increase in BSI rate was associated with 
nurses’ unfamiliarity with the device, 
and needleless device use and care 
practices different from the 
manufacturer’s instructions. 

CVC183 1 Garland JS, Alex CP, Mueller 
CD, Otten D, Shivpuri C, Harris 
MC, Naples M, Pellegrini J, 
Buck RK, McAuliffe TL, 
Goldman DA, Maki DG. 2001. 
USA.

141
 

 

To ascertain the efficacy of a 
chlorhexidine impregnated 
dressing on the CVC sites of 
neonates for the prevention of 
catheter tip colonization. 

Design: 

 

 

Setting: 

 

 

Sample: 

 

 

 

 

 

Popn: 

 

Randomised 
Controlled Trial 

 

6 neonatal intensive 
care units. 

 

Total = 705   (400 M, 
305 F) 

Intervention Group = 
335 

Control Group = 370 

 

Neonates requiring a 
CVC for a least 48hrs. 

The two dressing regimes where 
equally effective in preventing CRBSI 
and BSI without a source. Some 
adverse reactions were associated with 
the chlorhexidine dressing, e.g., severe 
localised dermatitis in 7 of the first 118 
recruited and pressure necrosis in 2 
subjects. 

 

Although the neonates randomized to 
the intervention group were less likely 
to have colonized CVC tips than those 
in the control group15% vs 24% relative 
risk: 6.95% confidence interval:0.5-0.9. 

 

Rates of CRBSI (3.8% vs 3.2% RR: 1.2, CI 
0.5-2.7) and BSI without a source 
(15.2% vs 14.3%, RR:1.1, CI: 0.8-1-5) did 
not differ between the 2 groups. 

A generally well controlled study 
but may be underpowered as 
recruitment was stopped short 
(705 neonates) of the intended 
980 due to “funding constraints 
and low rate of CRBSI” in both 
groups.   

CVC210 2 Humar A, Ostromecki A, Design: Randomised No significant difference between Data from three sites.  No details 
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ID. 
Quest. 
Number 

Author, Date, Country of 
Origin and Objective 

Design, Setting, Sample Size 
and Population Outcomes Strengths and Limitations 

Direnfeld J, Marshall JC, Lazar 
N, Houston PC, Boiteau P, 
Conly JM. 2000. Canada.

199
 

 

To determine which of two 
solutions, 10% Povidone-
Iodine or 0.5% Tincture of 
Chlorhexidine was the most 
effective solution for 
preventing CVC exit site 
colonization. 

 

 

 

Setting: 

 

 

 

 

 

 

 

Sample: 

 

 

 

 

Popn: 

Controlled Trial 

 

ICU’s in three 
teaching hospitals 

Including: 

 2 medical surgical 
ICU’s 

1 medical ICU’s 

1 neurosurgical ICU’s 

 

242   150M, 92 F  

Povidone Group = 
117 

Chlorhexidine Group 
= 125 

 

All patients over 18 
years of age who had 
CVC’s inserted for 
any purpose. 

povidone iodine and chlorhexidine in 
terms of catheter related bacteraemia. 

of sub analysis of data from each 
site / clinical area. 

CVC238 9 Do AN, Ray BJ, Banerjee SN, 
Illian AF, Barnett BJ, Pham 
MH, Hendricks KA, Jarvis WR. 
1999. USA.

104
 

 

To evaluate the influences of 
infection-control practices on 
BSI associated with the use of 
needleless devices in the HHC 
setting. 

 

Design: 

 

Setting: 

 

 

Sample: 

 

 

 

Popn: 

Case-control study 

 

Home health care 
(community) 
patients 

 

124 (93M, 31F) 

Case Patients = 53 

Case Controls = 71 

 

Case patients 
defined as those 

Results suggest that the risk for BSI was 
related to the frequency of changing 
the device end caps.  

There are potential confounding 
factors arising from the fact that 
patients are un-supervised at 
home.  Authors discuss the 
possible effects of showering 
routines.  Patients also responsible 
for their own dressings. 
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“with a central 
venous catheter  or 
midline catheter who 
acquired a primary 
BSI during the study 
period. 


