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Recommendations for skin preparation for infection reduction in children: 
 
1. Educational Program and standardization of procedures in the operating room; risk 

of infection reduced with education and standardization of care.  
2. Wash Hands with alcohol based solutions prior to peripheral IVs, central venous 

lines, arterial lines; use of gloves (sterile or non-sterile) does not eliminate need to 
wash hands. 

3. Prep with Chlorhexidine gluconate 2% for children >2 months of age. 
4. Maximum Sterile Barrier Precautions for placement of central venous lines 
5. Monitor infection rates of central venous lines placed in the operating room, and 

monitor adherence to guidelines during insertion. 
 
 Technologic improvements in catheter design and imaging have facilitated line placement 
and reduced the risk associated with these devices. However, infectious complications related to 
venous access are still a problem. Infectious complications occur in up to one-fourth of catheters 
and can result in serious morbidity (1). Bloodstream infection related to the catheter is the most 
serious type of catheter infection resulting in prolonged hospital stay and commonly resulting in 
further procedures. Infectious complications occur in both the adult and the pediatric population 
with an estimated cost of $20-50,000 per infection (2-4). 
 
 Various methods to reduce the risk of infection have met with varied success. A number 
of guidelines not involving skin prep should be reviewed and implemented as part of a 
comprehensive program to reduce infection (2,3). The focus of this review will be on the 
preparation of the skin. The validity of the data and the application of the knowledge of skin 
preparation as it applies to vascular access in the pediatric patient are summarized. All providers 
involved in placement of vascular access devices should be knowledgeable of the current data 
and recommendations on appropriate interventions for the reduction in risk related to these 
devices. 
 
 Catheters can become infected in several different ways: through infection at the insertion 
site which migrates along the catheter surface; via contamination of the catheter ports with 
subsequent colonization of the lumen of the catheter; or through hematogenous spread of 
infection arriving at the catheter from pathogens entering the bloodstream from other sources. 
The role of any of these mechanisms in catheter-related infections is often difficult to determine; 
nevertheless, the emphasis at reducing infection of intravascular catheters will focus on reducing 
colonization and infection from the insertion site. 
 



 Since catheters can be readily colonized and infected from the insertion site, it is logical 
to try and take measures to reduce cutaneous colonization of the skin. Highest priority for 
intervention and standardization would be in disinfecting the site prior to insertion, preventing 
colonization from other areas getting near the insertion site, and care of the site after insertion. 
These ideas are not new, and the guidelines have been in place for children since 2002 (3). 
Moreover, in the adult population many of the recommendations can be found throughout the 
literature, long before 2002. With regard to skin preparation, the two things that we do to alter 
catheter-related infection most readily are: 1) utilization of maximum barrier protection 
guidelines, and 2) the use of appropriate cleansing of skin (hands of the provider and site of the 
patient). Both of these reduce infection from spread of organisms on the skin to the catheter. 
These will be referred to as skin cleansing and barrier protection from the skin. 
 
Skin Cleansing 
 Provider handwashing. Contamination of the hands has been known as a source of 
infections since the middle of the 1800s when two physicians started talking about the 
importance of reducing death from child birth or “childbed fever.” These two physicians were 
Semmelweiss in Germany and Holmes in New England. However, the importance of their 
understanding was not fully appreciated until Lister’s antisepsis and Pasteur’s germ theory 
explained their reduced mortality some 50 years later. Curiously enough, handwashing is still a 
constant battle in hospitals today. There are constant reminders for healthcare providers (doctors, 
nurses, and others), to wash their hands between patients to reduce infection. Handwashing prior 
to surgical procedures is routine. However, handwashing, and its role in vascular access and 
infections, is commonly taken for granted or overlooked (1). Yet, handwashing has been 
considered to be one of the most important interventions in reducing infection related to vascular 
catheterization (5). 
 
 So how many people wash their hands before gloving and gowning for a central line? 
How about for insertion of a peripheral intravenous catheter? This is not novel, but maybe the 
technology of handwashing has changed somewhat. A lot has changed since the early 
recommendation of placing hands in acid. The options for washing hands have grown. There is 
of course soap and water, but also there are things ranging from iodinated scrub solutions and 
alcohol based solution to chlorhexidine. The current standard is an alcohol based solution with 
ethanol 60-85% being preferred (6). No drying of hands with towels or washing with soap and 
water should be done after rubbing the solution on the hands. They should be allowed to dry on 
their own. In addition to being more effective, these solutions are associated with greater 
compliance, are more cost-effective, quicker to apply, and better tolerated by the skin (7). 

  
 In the literature, there is little mention of the cleansing of hands prior to placement of 
intravascular catheters. Maybe it is implied, but the majority of people polled do not routinely 
wash their hands prior to placement of either a central venous catheter, peripheral venous 
catheter, or an arterial catheter. The recommendation would be to wash your hands prior to 
placement of these catheters. The wash can be with soap and water or with an antiseptic scrub 
solution. A paper towel should not be used and the hands should be allowed to dry on their own. 
Probably, the most convenient is the use of alcohol based solutions (6,7). These can be readily 
dispensed on the side of the anesthesia cart or anesthesia machine so that the hands can be 
routinely disinfected prior to placing gloves (non-sterile for peripheral intravenous access and 



sterile gloves with maximum barrier protection for central venous access) for attempts at 
vascular access. Aseptic technique does not necessarily require sterile gloves as a new pair of 
disposable non-sterile gloves used in conjunction with a “no touch” technique can be used for the 
insertion of peripheral venous catheters (3,4). Nevertheless, the use of gloves of any kind (sterile 
or non-sterile) does not eliminate the need to wash hands prior to placement of any type of 
vascular access, peripheral or otherwise (2). 
 
 Patient skin preparation. Since one of the major etiologies of catheter-related infection 
is catheter colonization from the skin, it would seem logical that cleansing the skin should reduce 
infection. This fact has been known for a long time. For central lines, this has been the standard 
for quite some time. However, the method or solution for cleansing the skin is evolving.  
 
 The use of povidone-iodine has been the standard for skin preparation both for central 
line placement and for preparation of the skin prior to surgery. Recently, evidence has appeared 
that povidone-iodine may not be the best choice. The reasons for this are several. The liquid 
itself can actually sustain bacterial growth; several instances of bacteria cultured in the solution 
have been demonstrated (8). Understanding the mechanism of the bactericidal activity of the 
povidone-iodine brings light to this finding. The liquid must dry in order to have maximal 
bactericidal effect on the skin; most people are in a hurry, and their haste results in failure of the 
solution to exert its full effect. Recommendations today still include “waiting for at least 2 
minutes” after prepping the skin with povidone-iodine before proceeding (4). There is no 
evidence that waiting 2 minutes is any better than waiting 1 minute, but waiting until the solution 
dries may provide maximum benefit. Enter chlorhexidine. 
 
 Chlorhexidine is a cytotoxic agent for bacteria as well as other organisms and cells (9). It 
is not a new antiseptic agent, but has found renewed use in skin preparation prior to sterile 
procedures. It was first shown to be effective at reducing central line infection in adults 3-fold 
when compared to povidone-iodine in 1991(10). In a meta-analysis of randomized studies 
comparing the preparation of the skin prior to central venous access, the use of chlorhexidine 
gluconate 2% in 70% alcohol has demonstrated efficacy in reducing the prevalence of infection 
of central venous catheters in adults (11 ). No such studies have been performed in children with 
central lines. However, colonization of catheters placed after chlorhexidine skin preparation was 
less than when povidone-iodine was used for skin preparation prior to insertion of peripheral 
catheters in neonates (12). Thus, a logical conclusion is that chlorhexidine skin preparation in 
children will reduce the likelihood of catheter infection as it does in adults. The current 
recommendation is to use chlorhexidine gluconate 2% for preparation of the skin prior to 
insertion of central lines in children >2 months of age (2). However, povidone iodine or 70% 
alcohol are acceptable. Although one should remember to allow the povidone-iodine to dry prior 
to beginning. 
 
 A comment on chlorhexidine is in order. Some data on the adverse effects of 
chlorhexidine have resulted in concerns over its use. As with any drug, reactions can occur to 
chlorhexidine. These range from contact dermatitis to anaphylaxis (13,14). In neonates, 
particularly premature neonates, the skin provides a very poor barrier to absorption and the levels 
in the serum can be measured (15). 
 



 
Barrier Protection from the Skin 
 Maximal sterile barrier precautions (MSBPs). MSBPs have been recommended to 
reduce infection in children for placement of central lines (2). MSBPs include the use of a mask, 
cap, sterile gown, sterile gloves, and a large sterile drape. The evidence for the use of MSBPs 
comes from the adult literature. In a prospective, randomized-control trial of MSBPs compared 
to sterile gloves and small drape only (control), the prevalence of catheter infection was 3-fold 
greater in the control group (16). In this same study, catheter-related sepsis was 6-fold greater in 
the control group with infection occurring earlier in the control group. No studies comparing 
infection rates in children have been done to duplicate this finding. Probably, duplication of this 
study in children would be met with ethical considerations because the risk of MSBPs is non-
existent, and MSBPs are easy to use. The current recommendation for central line insertion in 
children is to use Maximum Sterile Barrier Precautions (2).  

 
Additional recommendations for reducing infection of central venous lines are outlined 

elsewhere (2). These encompass areas other than skin preparation prior to insertion of the 
catheter, and range from site selection to the dressing of the catheter. These recommendations 
should be reviewed and implemented for the optimal care of the pediatric patient and to avoid 
potential injury to the very patients we are to protect from harm; those not able to protect 
themselves (17). 
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