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The condition of the skin is an important consideration in the prevention
of hospital acquired infection; especially for the extremely low birthweight
infant as their skin is significantly underdeveloped and provides little
protection from the surrounding environment. The burden of infection is

g{gﬁggpdize Dressings inversely related to gestational age with the youngest and most immature
and Securement infants experiencing a higher incidence of late onset infection.®2 %3
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Minimize Catheter The skin of premature and full-term neonates has several unique anatomic
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Extraluminal disinfectants and medical adhesives used for insertion and securement of
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infant has sufficient barrier function provided by the stratum corneum and
basal layer of the epidermis, this layer is not a fully formed compared to
older children and adult skin. The dermis is also not fully formed.

The premature infant has fewer layers of the uppermost layer of the
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epidermis, the stratum corneum, resulting in increased
evaporative heat and water loss. In addition, the entire
epidermis is attached to the dermis with proteinaceous
fibrils which are fewer in number and more widely spaced

in the premature infant, placing them at risk for stripping of
the epidermis from adhesive removal and potential chemical
burns from skin disinfectants.?

Active treatment of infants born at 22-23 weeks increases
the need for specific, evidence-based care protocols that
reduce skin injury, improve skin barrier function, and reduce
hospital acquired infection. 3437

POTENTIALLY BETTER PRACTICE

Disinfect skin surfaces before
insertion of central venous and
arterial catheters including umbilical
catheters and percutaneously
inserted central catheters (PICCs)

Background, Rationale, and Goals

Central catheters risk development of hospital acquired
bloodstream infections

Infections arising from insertion and dressing changes
are considered an extraluminal source of infection

and can be prevented by careful skin preparation with
disinfectants

Infections from an intraluminal source can be prevented
by strict adherence to aseptic technique for catheter
hubs, caps, connectors, and IV tubing*

Outcome, Balancing and Process
Measures

Number of CLABSIs occurring within the first week from
insertion (extraluminal course)

POTENTIALLY BETTER PRACTICE

Select a Disinfectant by Evaluating
Risks and Benefits of Each Product
Relative to Efficacy, Potential for
Toxicity, and Skin Irritation

Background, Rationale, and Goals

Available products include:

Chlorhexidine gluconate (CHG), usually mixed
with 70% isopropyl alcohol (although an aqueous
formulation is also available but not in single use
packaging)
10% povidone iodine
« 70% isopropyl alcohol
There is insufficient evidence to recommend a single
product for all neonates®’
Isopropyl alcohol is the least effective disinfection
compared to CHG or povidone iodine®
CHG containing disinfectants have been shown to
reduce contaminated blood cultures in pediatric
patients®
Systemic toxicity can occur if skin disinfectants are
absorbed through the skin
Povidone iodine has been shown to alter thyroid function
in some premature infants, although this effect appears
to be transient’®
CHG can also be absorbed, with some studies showing
measurable levels of CHG in serum, although no toxicity
has been reported at this time®™°
Use of daily CHG wiping or bathing as a method to
reduce HAI carries a risk of significant absorption and
until it is known whether CHG crosses the blood/brain
barrier, this practice has not been determined to be safe
in neonates"
Skin irritation, chemical burns or erosive contact
dermatitis have been reported from skin disinfectants
Reports are seen primarily with CHG preparations,
generally with those that contain 70% isopropy! alcohol,
but some injuries have also been reported with aqueous
preparations'?1
Infants born earlier than 32 weeks' gestation who require
skin disinfectants in the first two weeks of life are at
greatest risk for these skin injuries

Outcome, Balancing and Process
Measures

Report and track any skin injuries from skin disinfectants
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POTENTIALLY BETTER PRACTICE

Standardize Dressings and
Securement Techniques that
Minimize Catheter Migration

and Extraluminal Introduction of
Microorganisms Along the Tract of
the Catheter

Background, Rationale, and Goals

Transparent adhesive dressings (TADs) allow for direct
visualization of the insertion site, are semi-occlusive,
and prevent catheter migration, especially when used to
secure PICCs

TADs should be changed when the dressing has lifted/
detached on any border edge or within the transparent
portion of the dressing 313839

For NICU patients, PICC dressings should be changed
when dressing integrity is compromised, since dressing
changes can result in catheter migration and cause skin
disruption from adhesive removal 4°

Dressing changes are best done by two people using
standardized sterile technique; using a dressing change
kit will facilitate the process and save time

External catheter length measurements are advised to
determine if catheter migration has occurred

If there is bleeding at the insertion site, use a sterile
hemostatic agent to promote adherence and prevent
catheter migration. If the agent or blood obscures the
insertion site, the dressing should be changed after 24
hours

Clear tissue adhesives formulated with cyanoacrylates
can be applied to the insertion site prior to placement of
the TAD. There is a paucity of published research on the
use of tissue adhesives in the NICU population. Potential
benefits of these products used in adult and pediatric
patients include prevention of catheter migration, barrier
to microorganisms at the insertion site, and hemostasis.
These should be applied with initial dressing application
and with dressing changes #

Recommended Guidelines and Algorithms

Standardize techniques for dressing changes to
reduce variability. An example of a PICC dressing
standardization visual aid is included under Tools.
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Guidance on Quality and Process
Improvement

Audit central venous catheter (CVC) dressings regularly
to improve adherence to standardized techniques.

POTENTIALLY BETTER PRACTICE

Use Products and Techniques to
Minimize Risk for Medical Adhesive-

Related Skin Injury (MARSI)

Background, Rationale, and Goals

Injuries from medical adhesives include epidermal
stripping, skin tears, blistering and contact dermatitis 72’
To prevent skin stripping and skin tears use a silicone,
non-alcohol skin protectant under TADs used as
dressing for CVCs 2

Use a silicone based adhesive remover to facilitate
removal of TADs and other medical adhesives 2

Avoid the use of adhesive enhancing “tackifiers” as
these make the bond between epidermis and adhesive
stronger than the bond between epidermis and dermis,
increasing the likelihood of epidermal stripping ®
Remove TADs and other medical adhesives by pulling
the adhesive parallel to the skin surface and gently
holding the skin down during removal ®

Contact dermatitis can occur with some TAD products.
Switching to a different product can resolve contact
dermatitis in most cases'®?'

Reduce the number of breaks in the skin from peripheral
IV attempts as this may reduce the risk of HAI, especially
in preterm infants for which the skin is a clear portal

of entry for bacteria. Consider adopting a Difficult
Intravenous Access (DIVA) tool or another algorithm to
guide practice #24°

Guidance on Quality and Process
Improvement

Report all MARSI as unusual occurrences
Report any MARSI related to CVC securement



POTENTIALLY BETTER PRACTICE

If Skin Injury is Evident and Physical Findings of Skin Infection are Present
(Drainage, Redness) in Extremely Low Birthweight (ELBW) Patients

with CVCs in the First Weeks of Life, Obtain Skin Culture to Identify
Microorganisms that are Colonizing the Skin

Background, Rationale, and Goals

If pathogens are present, consider sending a blood culture for bacteremia

Topical antimicrobial and anti-fungal ointments or creams can be used on areas of skin breakdown, along with silicone
dressings®

Medical grade honey has anti-infective effects and can facilitate healing of skin breakdown?+-26

Dressings containing silver have been used for skin breakdown in premature neonates?’

If skin breakdown is excessive and colonized with candida albicans, consider systemic treatment with antifungal agent to
prevent bacteremia?2°

Guidance on Quality and Process Improvement

Early identification of microorganisms colonizing the skin may prevent systemic infection or guide antimicrobial selection
when suspecting sepsis

Resources and Tools
Tools

The following tools are included in this section:

1. PICC Dressing Change Steps
2. Audit Tool for Dressing Integrity/Changing
3. Difficult Intravenous Access (DIVA) Policy and Pathway Tool
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PICC DRESSING CHANGE STEPS
SOURCE: UCSF Benioff Children's Hospital San Francisco
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AUDIT TOOL FOR DRESSING INTEGRITY/CHANGING
SOURCE: University of California, Irvine (UCI) Health
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DIFFICULT INTRAVENOUS ACCESS (DIVA) POLICY AND PATHWAY TOOL -

PAGE 1
SOURCE: UCSF Benioff Children's Hospital Oakland
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DIFFICULT INTRAVENOUS ACCESS (DIVA) POLICY AND PATHWAY TOOL -
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SOURCE: UCSF Benioff Children's Hospital Oakland
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DIFFICULT INTRAVENOUS ACCESS (DIVA) POLICY AND PATHWAY TOOL -
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SOURCE: UCSF Benioff Children's Hospital Oakland
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