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Short-term intravascular catheters are instrumental 
in the care of critically ill patients to allow safe intrave-
nous administration of medications or fluid resuscitation 
and the monitoring of hemodynamic parameters. Due 
to high utilization rate of intravascular catheters, infec-
tions associated to these devices represent an important 
burden of infections acquired in the intensive care unit 
(ICU) which impact morbidity, length-of stay and mor-
tality [1]. In Europe, the mean central-line (CVC) asso-
ciated bloodstream infection rate in critically ill patients 
was 3.7 episodes per 1000 CVC-days. The infection of 
the catheter can occur by two main pathways: the extra-
luminal route or the intraluminal route. The extralumi-
nal route (i.e., colonization and subsequent infection of 
the catheter from its dermal surface) plays the predomi-
nant role for short-term intravascular catheters. In this 
context, dressing disruptions of catheter are frequently 
observed and are one of the most important risk factors 
for intravascular catheter infections [2]. Of note, dress-
ing disruption occurred more frequently in patients with 
higher Sequential Organ Failure Assessment (SOFA) 
scores, with a body mass index (BMI) > 40, receiving renal 
replacement therapies and less frequently in subclavian 
catheters [2]. Moreover, catheter dressing integrity is 
essential in preventing catheter dislodgement, which rep-
resents a frequent cause of catheter failure [3]. Enhanced 
efforts to improve catheter care and reduce dressing dis-
ruption should therefore be prioritized as a preventive 
measure (Fig. 1).

Catheter dressing management in the ICU
A myriad of dressing options are available for catheter 
management. A 2019 Cochrane systematic review syn-
thesizing 22 randomised controlled trials conducted in 
ICU and other acute settings, found high quality evi-
dence that medication-impregnated dressings [typically 
chlorhexidine gluconate (CHG)] reduce the incidence of 
catheter-related bloodstream infection (BSI) relative to 
all other dressing types [4]. With regards to the optimal 
frequency for dressing routine replacement for central 
venous access devices, a Cochrane systematic review in 
2016 that included 5 randomised controlled trials (RCTs) 
[5], was inconclusive as to the effect of short-term ver-
sus longer intervals of replacement on infection or skin 
injury. The Infusion Therapy Standards of Practice rec-
ommend that sterile transparent semipermeable dress-
ings are replaced at least every 7 days (except for neonatal 
patients, in whom dressings changes should only take 
place on clinical indication), and sterile gauze at least 
every 2 days [6]. A dressing change kit is recommended 
to standardise the procedure and improve efficiency, with 
skin antisepsis repeated at the time of dressing change.

Once in place, catheter dressings must be frequently 
assessed for three important criteria: is the dressing (1) 
clean, (2) dry, and (3) intact [6]? This seems self-evi-
dent, however worldwide studies have shown one fifth 
of dressings do not meet these basic criteria [7], causing 
risk of infection and dislodgement. Thus, in addition to 
assessment, action must be taken to replace substandard 
dressings which are soiled, moist or loose. Particularly 
at risk are dressings on jugular lines which may become 
contaminated with oro-pharyngeal secretions, or dis-
rupted by beard regrowth in male patients [8].

In addition to dressing condition, the surround-
ing skin should also be assessed for local site infection, 
moisture-associated skin damage, contact dermatitis, 
and medical adhesive-related skin injuries. While many 
“reactions” can be avoided by ensuring skin antiseptic 
is dry prior to dressing application, some patients have 
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difficult skin and multi-modal products are warranted 
plus consideration of a vascular access or wounds spe-
cialist nurse consultation. For patients with allergies or 
previous skin reaction to CHG antiseptic, consideration 
should be given to a lower concentration or an alterna-
tive agent (e.g., povidone-iodine in non-neonates). For 
patients sensitive to a particular dressing adhesive, a 
change of product may solve the issue (other areas of the 
hospital, such as cancer wards will likely stock alterna-
tives). If patients have high risk of skin complications, 
a sterile, alcohol-free skin barrier solution (e.g., acrylic 
terpolymer) compatible with the antiseptic agent pro-
vides a barrier between the skin and the dressing, and 
reduces full dressing disruptions [9]. For diaphoretic 
or oozing patients, gum mastic adhesive can be applied 
first to the skin to increase dressing adherence. For ooz-
ing insertion sites, cyanoacrylate tissue adhesive of 1–2 
drops at the entry site can achieve hemostasis [8]. For all 
patients, secondary securements (in addition to the pri-
mary dressing) should be considered to reduce “drag” or 
“catching” of infusion lines, to avoid catheter dislodge-
ment and vessel irritation.

New materials
Although dressings with improved adhesiveness did not 
reduce catheter complications in a large RCT [10], sev-
eral innovative devices designed to prevent intravascular 

catheter infections and to increase dressing integrity have 
been brought to market.

First, sutureless securement systems have been devel-
oped [11]. In standard catheter securement, central 
venous catheters are attached to the skin with sutures, 
which may serve as a nidus for bacterial colonization. In 
an international multicentre, prospective feasibility study, 
patients who were randomized to receive either sutures 
or the suture-free system to secure their CVC, had 
similar percentage of catheter migration or unplanned 
catheter removals [12]. A single-centre pilot RCT of 
critically ill adult patients showed that the utilization of 
new dressing and securement products to prevent cen-
tral venous catheter failure is feasible [13]. Moreover, 
observational data suggested that sutureless secure-
ment for hemodialysis catheters could also substantially 
decrease intravascular catheter infections [14]. In light 
of these considerations, we it is conceivable that suture-
free dressings may be promising systems for preventing 
catheter-related complications.

Second, a recent systematic review and meta-analysis 
[15] and a large real-life study [16] illustrated that CHG 
impregnated dressings effectively prevent intravascular 
catheter infections. Indeed, since 2017 the United States 
Centers for Disease Control and Prevention (CDC) rec-
ommends their routine application. Two types of CHG-
impregnated dressing are currently used in critically 

Fig. 1 Standard dressing management and new materials



1068

ill patients: CHG-gel dressing and CHG-impregnated 
sponges. Both CHG-gel and CHG-sponge reduced the 
rate of intravascular catheter infections. Recently, a direct 
comparison between CHG-gel and CHG-sponge has 
been performed [17]: interestingly, CHG-gel appeared 
to have a slight benefit in terms of dressing disruptions 
compared to CHG-sponge. Moreover, gel-dress allow a 
continuous inspection that may help clinicians in detect-
ing early inflammatory signs of the insertion site. Contact 
dermatitis occurs in 0.5% of the catheters was more fre-
quent with CHG-gel. Based on these considerations, the 
use of CHG-gel dressing should be considered in inten-
sive care unit having infection rates above the institu-
tional goals. Of note, the additional benefit of CHG-gel 
dressing, after skin antisepsis with alcoholic 2% CHG or 
while applying CHG bathing remains unknown.

Dressings limit the risk of misplacement, dislodge-
ment and extraluminal contamination of the catheters. 
Improvement of dressing integrity and tolerance should 
be included in a continuous improvement program with 
the help of dedicated nurses and in new devices develop-
ment programs.
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