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 ach year, an estimated 250,000 cases of central 
line associated bloodstream infections occur in 
hospitals in the United States (CDC, 2005). 

Reduction of CRBSI has become a major focus for edu-
cation and initiatives to improve practice. Various antimi-
crobial agents and practices are supported with evidence 
to demonstrate impact on CRBSI. The broad spectrum 
activity of chlorhexidine as an antibacterial, antiviral, and 
antifungal agent is well accepted (Denton, 2001). 

 The purpose of this clinical evaluation was to statisti-
cally validate the performance of a new chlorhexidine 
gluconate (CHG) gel dressing. A fully integrated trans-
parent dressing with a CHG gel pad was evaluated in six 
different facilities across the United States over a period 
of 73 days with 64 different clinicians. A total of 500 CHG 
gel dressings were applied during the evaluation period. 
The clinicians were asked to evaluate 16 levels of per-
formance criteria of the new CHG gel dressings and 
compare these areas of performance to the perform-
ance of their current CHG disk plus transparent dress-
ing being used at their facility. Their current dressing 
was replaced with the new CHG gel dressing. All sites 
changed dressings at 24–48 hours as needed, and then 
at seven days. The evaluation questions were striated 
into four performance groups: ease of application, gel 
dressing performance, securement function and ‘other’. 
In all 16 levels of performance ratings, the CHG gel 
dressing was rated ‘same as’, ‘better’, or ‘much better’. 
In addition to the antimicrobial advantages of a CHG 
gel dressing, clinical data demonstrates the following 
benefi ts: ease of use of a one piece CHG gel dressing, 
ability to fully visualise the insertion site through the gel, 
and absorption of fl uid under the dressing. The new CHG 
gel dressing was well tolerated by patients and performed 

in a manner that equalled or well exceeded the current 
two step process of antimicrobial dressing application.  

 Introduction
 Of the approximately 14 million central venous catheters (CVCs) 
placed worldwide each year ( Patel et al, 2007 ), 3–5 %  result in a cath-
eter related bloodstream infection (CRBSI) ( Mermel et al, 2001 ). Stud-
ies have shown that between 5 %  and 25 %  of intravascular (IV) devices 
are colonised at the time of removal (Safdar and Maki 2002). Insertion 
of CVCs is one of the most common invasive procedures performed 
today. Patients treated with invasive devices are at high risk of acquir-
ing a bloodstream infection because of the migration of skin organisms 
at the insertion site into the cutaneous tract ( Pearson 1996 ). Because 
of the high mortality rates associated with CRBSI (12 % –25 %  for each 
infection) ( Centers for Disease Control, CDC, 2002 ), preventive strate-
gies are necessary to prevent a CRBSI. Among the strategies found to 
be successful in reducing CRBSI, the use of chlorhexidine as a skin 
antiseptic for site preparation has been included in the top fi ve perfor-
mance indicators for reducing CRBSI recommended by the Centers for 
Disease Control for skin antisepsis associated with CVCs. The Infusion 
Nurses Society (INS) Standards of Practice recommends the use of 
chlorhexidine for central line dressings ( INS, 2006 ). According to INS, 
the insertion site is a main portal for organism entry into the venous 
system and must be protected through initial antimicrobial prepping 
and maintained with sterile dressing changes that include a transparent 
dressing changed at least every seven days ( INS, 2006 ). Prevention of 
skin fl ora growth has been shown to decrease CRBSI, and chlorhexi-
dine has been shown to reduce skin fl ora growth. The effectiveness of 
3M™ Tegaderm™  CHG dressing in preventing CRBSIs has not been 
studied in a randomised clinical study.   

 Purpose

 The primary purpose of this clinical evaluation was to statistically vali-
date the performance of a new CHG gel dressing in the clinical setting by 
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skilled IV nurses .  The secondary objective was to compare the new CHG 
gel dressing to the CHG dressing currently in use at the study sites.   
Outcome measures  
Primary endpoint 
IV nurse evaluation of overall dressing performance   

Secondary endpoints
  Willingness to replace current CHG disk plus transparent dressing  

with an integrated transparent absorbent CHG gel dressing
  Ease of application over IV site   

  Ease of applying correctly over IV site   

  Intuitive to use to ensure proper performance 

  Adherence and wear time 

  Catheter securement 

  Ability to see IV site after absorption of fl uid 

  Ability to absorb fl uid 

  Ability to mould and conform around catheter   

  Gel pad size adequate to cover IV site 

  Ease of removal 

  Reduction of catheter movement 

  Adhesive residue on skin or catheter   

  How much dressing wasted during application.        

Literature review 
Studies of IV devices show that each carries some risk of infection, and 
the magnitude of risk varies according to site, tunneling or non-tunnel-
ing, dwell time, and number of lumens attached. Central venous cath-
eters and peripherally inserted central catheters (PICCs) account for to 
up to 90 %  of all catheter related bloodstream infections in intensive care 
units (ICU) (Safdar, 2005). Of the approximately 7 million ( Richardson, 
2007 ) CVCs placed in the US per year, more than 200,000 resulted in a 
CRBSI ( Mermel, 2000 ). The invasive nature of CVC insertion disrupts 
the integrity of the skin allowing the spread of bacteria along the skin 
tract into the body and access vessel. Methods to prevent colonisation 
of skin fl ora around CVC insertion sites, and thus, CRBSI, are important 
to reduce the morbidity and mortality associated with infection. 

 Chlorhexidine has demonstrated antimicrobial activity for impreg-
nated devices and prepping solutions with effective organism log rhyth-
mic reductions ( Maki et al, 1991 ;  Mermel, 2000 ). The effectiveness of 

chlorhexidine gluconate as an antiseptic is well known, with broad
spectrum activity against Gram-positive and Gram-negative bacteria
and yeast. The CDC recommends the use of 2 %  chlorhexidine skin
preparation for reduction of CRBSI. (CDC, 2002). Evidence is mount-
ing that the density of skin fl ora at the catheter insertion site is a major 
risk factor for CRBSI and the majority of CRBSIs originate from the
patient’s own skin fl ora ( Maki et al, 1977 ).

Transparent semipermeable dressings have become popular because
they protect the insertion site and act as a barrier to external contami-
nation. A new product has been developed that combines the benefi ts
of a transparent dressing and a chlorhexidine gel pad. The product is
a transparent dressing with an integrated CHG gel pad eliminating the
need for a separate chlorhexidine disk.   

Study design 
Study sites were selected based on current use of a CHG antimicrobial
absorptive foam disk (CHG disk). Nurse evaluators used an integrated
transparent absorbent CHG gel dressing in place of their current CHG
disk plus transparent dressing. Each site participated in the study for a
minimum of 14 days. Nurse evaluators completed a written question-
naire at the conclusion of the study.

Facilities and participants
Sixty-four IV nurse evaluators from six hospitals (Table 1) participated
in this clinical evaluation with a total of 500 new CHG gel dressings
applied during the evaluation period.

Data analysis
The sample size for this study was calculated for the primary out-
come, overall dressing performance. A 0.5 point difference from a
neutral rating (  Table 2 ) was determined to be clinically relevant for the
purpose of this calculation. Assuming a standard deviation of 1.0
point, and using an 80 %  power of test with a two-sided alpha level of 
0.05 with no dropouts, 34 nurse evaluators were calculated to be
needed to complete this study.

A one-sample  t -test was conducted on the rating scales to test for a
signifi cant difference from a neutral rating. For this analysis, the data
was coded as shown in   Table 1 . The nonparametric Wilcoxon signed-
rank test was used to confi rm the results.

Table 1. Participating hospitals and number of IV nurse evaluators

Facility name and location Number ( % ) of Evaluators

St Luke’s Hospital Kansas City, MO 6 (9.4 % ) 
Sacred Heart Medical Center Spokane, WA 9 (14.1 % ) 
Methodist Hospital St Louis Park, MN 11 (17.2 % ) 
Vanderbilt University Medical Center Nashville, TN 7 (10.9 % ) 
Baylor University Medical Center Dallas, TX 17(26.6 % ) 
Stanford University Medical Center San Francisco, CA 14 (21.9 % ) 

Table 2. Data coding

 Rating value 

Much worse (1) −2
Worse (2) −1
Same as (3) 0
Better (4)  +1
Much better (5)  +2
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Results
The new CHG gel dressing rated signifi cantly better than the com-
parative CHG disk plus transparent dressing in overall performance 
(p  < 0.0001); 90.5 %  of evaluators rated the new dressing as equal to, 
or better than, the comparative dressing. The exact binomial confi -
dence interval was (80.4 % ; 96.4 % ). The new CHG gel dressings 
were rated signifi cantly better in all dimensions of performance stud-
ied (See   Table 3  for summary of percentages and   Table 4  for mean 
ratings).

 All 16 levels of performance were at least the same as, or better 
than the comparative disk plus transparent dressing, with ratings of 
57.1 %  or more for better or much better for the CHG gel dressing 
in comparison with the CHG disk plus transparent dressing. Ability 
to see through the dressing received the highest average rating 

with 90.3 %  for better or much better accompanied by evaluator com-
ments. Even the lowest rating with the most negative responses –
ease of removal – was very positive, with 83.6 %  rated same as, better 
or much better.

Performance questions were grouped into four categories: 1) Ease of 
application, 2) Gel pad performance, 3) Securement function, and 4)
Other. In addition, there was a fi nal question based on their clinical
experience during the evaluation: ‘Would you replace your current
antimicrobial dressing (BIOPATCH ®   ® and current transparent adhe-
sive dressing (TAD)) with the new Tegaderm ™  CHG dressing?’

Ease of application evaluation 
Clinicians performed application of the dressings on patients to evalu-
ate the comparative ease of use between the new CHG gel dressing

Table 3. Performance of dressing

 Performance criteria Same as, better or much better Better or much better 

Overall performance  90.5 % 81.0 %  
Ease of applying dressing over IV site 100 %  78.7 %   
Ease of applying correctly over IV site 98.4 %  75.4 %   
Intuitive to use to ensure proper performance 100 %  72.6 %   

Overall dressing adherence & wear time  94.4 % 66.6 %  
Overall catheter securement  96.8 % 69.4 %  

Ability to see iv site after absortion of fl uid  97.8 % 75.6 %  
Ability to absorb fl uid  95.5 % 82.2 %  
Ability to mould & conform around catheter  96.6 % 81.3 %  
Gel pad size adequate to cover site  98.4 % 80.7 %  
Ease of removal  83.6 % 57.1 %  

Reduction of catheter movement 100 % 70.6 %  
Adhesive residue on skin or catheter 85.7 % 45.2 %  
Dressings wasted during application 92.1 % 55.3 %  

Table 4. Mean ratings (−2=much worse and +2=much better). CHG gel dressing compared to CHG disk

n mean median std min max p -value

Overall performance 63 1.13 1.0 0.99 −2 2 0.0001
Overall dressing adherence and wear 54 0.94 1.0 1.04 −2 2 0.0001
Overall catheter securement 62 1.03 1.0 0.89 −1 2 0.0001
Ease of applying dressing over IV 61 1.25 1.0 0.79 0 2 0.0001
Ease of applying dressing correctly over IV site 61 1.16 1.0 0.84 −1 2 0.0001
Intuitive to use to ensure proper performance 62 1.06 1.0 0.79 0 2 0.0001
Time required to apply dressing over site 61 1.10 1.0 0.89 −1 2 0.0001
Ability to see the IV site through dressing 62 1.52 2.0 0.72 −1 2 0.0001
Ability to see IV site after fl uid absorption 45 1.11 1.0 0.83 −1 2 0.0001
Ability to absorb fl uid 45 1.11 1.0 0.80 −1 2 0.0001
Ability to mould and conform around catheter 59 1.32 2.0 0.86 −1 2 0.0001
Gel pad size adequate to cover 62 1.26 1.0 0.81 −1 2 0.0001
Reduction of catheter movement 51 1.06 1.0 0.81 0 2 0.0001
Ease of removal 49 0.63 1.0 1.13 −2 2 0.0003
Adhesive residue on skin or catheter 42 0.52 0.0 1.13 −2 2 0.0046
Dressing wasted during application 38 0.79 1.0 1.07 −2 2 0.0001
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and the current CHG disk. Four questions incorporated issues of appli-
cation for the dressing for ease of applying dressing over CVC site, 
ease with correct application, intuitive to use properly and time in 
application. For these evaluation points the ratings ranged from 68.8 %  
to 81 %  with better or much better performance and 90.5 %  to100 %  for 
same, better or much better, demonstrating a high level of ease in 
application with the new CHG gel dressing.   

Gel pad performance measures
The function of the integrated CHG gel pad was refl ected in fi ve 
evaluation questions that asked about ability to see the insertion 
site, ability to absorb fl uid, ability to see after fl uid absorption, 
moulding and conformity around catheter, and adequacy of gel pad 
size. The range of results for better and much better were 75.6 %  to 
90.3 %  with all categories exceeding 95 %  for same as, better, and 
much better for the CHG gel dressing than the CHG disk. The ability 
to visualise the insertion site through the transparent integrated 
CHG gel dressing rated as the highest performance indicator for 
the clinical evaluation, with 62.9 %  rated as much better than the 
CHG disk. 

Securement function
Indicators for securement focused on the gel conformability reducing 
movement of the catheter, adherence of the dressing including wear 
time and overall catheter securement to the skin. The new CHG gel 
dressing performed well with 66.6 %  to 70.6 %  for better and much 
better comparisons. While the greatest majority of evaluators noted 
ease of use and intuitive placement (94.4 % ), a few (5.6 % ) noted 
adherence was not comparable with CHG disk and transparent dress-
ing. All facilities used either manufactured securement devices (PICCs) 
or suture with all CVCs.   

Other 
Additional areas of performance assessed included ease of dressing 
removal, adhesive residue on skin or catheter and dressings wasted 
during application. The majority of evaluators (55.3 % ) indicated that 
they wasted fewer dressings with the new CHG gel dressing. Most 
(83.6 % ) found the new dressing to be the same as, better, or much 
better than the comparator in ease of removal. The adhesive residue 
on skin or catheter evaluation was rated same as, better, or much 
better in 85.7 %  of the ratings. 

 ‘Would you replace your current antimicrobial dressing (BIOPATCH ®
and current TAD dressing) with the new Tegaderm ™  CHG dressing?’

 Over 85 %  of the evaluators (85.9 % ) indicated they would be willing 
to replace their current dressing with the CHG gel dressing for all 
PICCs. Non-tunneled subclavian and internal jugular catheters had 
more than 50 %  (58 %  and 56.9 % ) with positive agreement to change 
from current dressing to the evaluation dressing.  Table 1  provides 
these percentages for the various lines. PICC evaluators had the high-
est confi dence in being willing to replace their current dressing 
(85.7 % ) with ‘no’ responses (14.3 % ) for changing to new dressing 
having minimal levels. The other central catheters evaluated had more 
‘Don’t know’ answers from 17.2 %  to 22.4 % . The affi rmative ‘Yes’ 
responses for change to new evaluation dressing for all catheters were 
in the majority compared with ‘No’ and ‘Don’t Know’.

Implications for practice
The clinical evaluation of the CHG gel dressing demonstrated superior 
performance for intuitive use, ability to see through the dressing, and 
perceived improved catheter securement. Intuitive use allowed appli-
cation of this dressing at medical facilities with little training. The 
post-evaluation review recognised the need to train in the proper 
application of any transparent adhesive dressing. To achieve the best 
adherence for TADs, the prep must be allowed to dry and the dressing 

is applied gently with fi rm pressure. Even without the training, the
performance levels were exceptional.

Ability to see through the dressing was not possible with the
comparable CHG disk plus transparent dressing, with a resultant
inability to see drainage or irritation at the insertion site. Visual
inspection of the insertion site is in compliance with best practice
guidelines from the CDC and INS Standards and so is desired with
all dressings. The CHG gel dressing allowed ease with visual inspec-
tion with or without blood or drainage absorption. This feature
may result in practice changes that currently indicate a dressing
change at 24 hours post-insertion for PICCs, allowing small
amounts of blood to be absorbed into the dressing with clear,
unobstructed view of the insertion site. CVC dressings still require
changes when blood exceeds a small amount although the CHG is
not inactivated by blood. 

The clinical evaluation also considered the CHG gel dressing as a
securement device, measuring performance of adherence, reduction
of catheter movement and the ability of the gel pad to mould or 
conform around the catheter. While performance measured for these
functions was above 80 %  for same as or better than the current
dressing, additional study is needed to determine if this CHG gel
dressing provides adequate or better stabilisation without the addi-
tion of a manufactured securement device or suture. All CVCs evalu-
ated in this study were secured with sutures or a manufactured
securement device. 

Conclusion 
The CHG dressing provides antimicrobial activity at the insertion site
in an integrated dressing that is easy to use. In this evaluation, clini-
cians perceived a greater level of clinical performance and less chance
for application error that would lead to better compliance to estab-
lished standards of practice. In the past, CHG was only available in
prepping agents and the antimicrobial disk such as the one compared
in this evaluation. The Tegaderm ™  CHG gel dressing saves applica-
tion steps and there is no need to carry both an antimicrobial and
a transparent dressing. 

CVC dressings are changed weekly on average in most facilities.
The challenge is to make sure healthcare practitioners provide con-
sistency of care and follow hospital protocol, including sterile tech-
nique, while working in a stressful, distracting environment. It is
necessary to safeguard central venous access devices from microbial
contamination from the patient’s own skin fl ora or external contam-
ination. The use of transparent dressings has been accepted in
standards of care (i.e CDC Guidelines and INS Standards). The
Tegaderm™ CHG dressing provided the benefi t of a transparent
dressing and CHG antimicrobial protection with no changes in
accepted established clinical practice and adhered to the Standards
for need of visualization consistent with CVC assessment and obser-
vation evaluations. 
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