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Learning Objectives:

• Describe the structure and function of skin; 
understand unique features of neonatal skin

• Discuss common cutaneous injuries and approach to 
wound healing

• Discuss safe and efficacious debriding agents, 
dressings, topical antimicrobial products and 
advanced biologics

Skin development

Holbrook et al., JID.;1975
Kind et al., 2013;McGrath et al., Textbook of Dermatology.2010
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Skin physiology

ELGANs and biophysical skin differences
TEWL                                Hydration                pH

<30 
weeks

RH~70%

32-34 wk
&FT

RH<50%

Humidity

Agren et al., J of Pediatrics. 2006
Glass L, Adv Neonatal Care.2021
Davies M et al., European J of Pediatrics. 2025

Incubator
High humidity 
(70-95% RH)

Radiant warmer
Low humidity
(30-50% RH)

Which approach?
Start where?
Wean how?

Discontinue when?
Risks vs benefits
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Reducing Excess Moisture

• Textiles

• Dressings

• Skin 
barrier 
film

Boyar V. JWOCN.2023

Effects of non-alcohol skin barrier on skin maturation 

Biophysical skin differences: Skin pH 

Wareham J et al. J of Perinatology,1998 

Capone KA, Dowd SE, Stamatas GN, Nikolovski J. Diversity 
of the human skin microbiome early in life. J Invest 
Dermatol 2011;131:2026–2032. 
Dominguez-Bello MG, Costello EK, Contreras M, et al. 
Delivery mode shapes the acquisition and structure of the 
initial microbiota across multiple body habitats in 
newborns. Proc Natl Acad Sci U S A 2010;107:11971–
11975.  
Grice EA, Kong HH, Conlan S, et al. Topographical and 
temporal diversity of the human skin microbiome. Science 
2009;324:1190–1192.
Oranges T, Dini V, Romanelli M. Skin physiology of the 
neonate and infant: Clinical Implications. Advances in 
Wound Care.2015;4(10)
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Marrisen et al. Neonatology, 2024
Visscher, et al., Pediatr Dermatol, 2011;
Visscher, Hoath, et al., J Perinatology, 2005
Nishijima K et al. O and G Research,2019
Singh G. I J of Dermatology, 2008
Rissman Ret al. J invest Derm, 2006

Vernix Caseosa Emollients…oils…or none?

Antiseptics: what should we use?

Isopropyl Alcohol

Povidone Iodine

Chlorhexidine Gluconate

Other??

Antiseptics: CHG Gluconate

• Both aqueous and alcohol preparations are absorbed
• Measurable , significant systemic level 2-3 days later, 

even after removing w/ NS
• Removal w/ NS does not decrease plasma level 

significantly

Available formulations:
Aqueous: 0.2/0.1/0.05%

70% IPA: 4/3.15/2/0.5/.2 %
Conclusion: use lowest concentration single use 

packet, aqueous preferable as colonization, 
CLABSI or sepsis rates are similar

• Occlusion matters
• How much and how applied matters

• Avoid rubbing
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Antiseptics…future considerations: HOCl?

Day et al.,2017; Robson, 2017; Ortega-Pena,2017

Pediatric and Neonatal Cutaneous Problems

• Burns
• Extravasations
• MARSI
• Pressure Injury
• Dermatitis
• Surgical Wounds
• Infections
• Congenital 

conditions
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Polyurethane 
Film

Hydrocolloid

Silicone = Atraumatic Dressings 
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Who is at risk? Device usage:  ICU environment put our patients at a higher risk than normal. 

More than 50% of pediatric PU are medical device-related

Monitors, leads, probes, tubing all put a degree of pressure on the skin 
Skin Risk Assessment score

• Glamorgan– scores 15 or higher
• NSARS (infants 0 to 20 days) at risk scores are 13 or higher
• Braden Q  (21 days to 8 years) at risk scores are 22 or lower
• Braden (9 years+) at risk scores are 18 or lower
• Braden QD(infants-18years)at risk scores are 13 or higher

Clinical indications
• Oxygen requirement of any kind—need for respiratory equipment
• Limited mobility or activity; unable or unwilling to turn and reposition 
• Sepsis /Seizure activity 
• Ventilator or hemodynamic support (ventilators, vasopressors, ECMO) 
• Edema, drooling, sweating, leaking drains
• NPO, TPN or enteral feedings
• ECMO
• Ostomies, tracheostomies, Central Vascular access of any kind 

Risk Factors

 
NEONATAL SKIN RISK ASSESSMENT SCALE (NSRAS) 

 Score 
General Physical 
Condition  

4. Gestational age < 
28 weeks 

3. Gestational age > 
28 weeks but < 33 
weeks 

2. Gestational age > 
33 weeks but < 38 
weeks 

1. Gestational age > 
38 weeks to 
posterm 

 

Mental Status 4. Completely 
limited 

Unresponsive (does 
not flinch, grasp,  
moan, increase 
blood pressure,  or 
heart rate) to painful 
stimuli due to 
diminished level of 
consciousness or 
sedation. 

3. Very limited 
Responds only to 
painful stimuli 
(flinches, grasps,  
moans, increased 
blood pressure or 
heart rate). 

2. Slightly limited 
Lethargic. 

1. No impairment 
Alert and active. 

 

Mobility 4. Completely 
immobile 

Does not make even 
slight changes in 
body or extremity 
position without 
assistance (e.g., 
Pavulon). 

3. Very limited 
Makes occasional 
slight changes in 
body or extremity 
but unable to make 
frequent changes 
independently. 

2. Slightly limited 
Makes frequent 
though slight 
changes in body or 
extremity position 
independently. 

1. No limitations 
Makes major and 
frequent changes in 
position without 
assistance (e.g.,  turn 
head).  

 

Activity 4. Completely 
bed-bound 

In a radiant warmer 
with a clear plastic 
“saran” tent. 

3. Limited bed 
bound 

In a radiant warmer 
without a clear 
plastic “saran” tent. 

2. Slightly limited 
In a double walled 
isolette.  

1. Unlimited 
In an open crib.  

 

Nutrition 4. Very poor 
NPO on intravenous 
fluids.  

3. Inadequate 
Receives less than 
optimum amount of 
liquid diet for 
growth (formula/ 
breast milk) and 
supplemented with 
intravenous fluids.  

2. Adequate 
Is on tube feedings 
which meet 
nutritional needs for 
growth. 

1. Excellent 
Bottle/breastfeeds 
every meal which 
meets nutritional 
needs for growth. 

 

Moisture 4. Constantly 
moist 

Skin is moist/damp 
every time infant is 
moved or turned. 

3. Moist 
Skin is often but not 
always moist/damp; 
linen must be 
changed at least 
once a shift. 

2. Occasionally 
moist 

Skin is occasionally 
moist/damp. 
Requiring an extra 
linen change 
approximately once 
a day. 

1. Rarely moist 
Skin is usually dry, 
linen requires 
changing only every 
24 hours. 

 

If score > 13 begin infant on Standard of Care of Neonate at risk for skin injury. 
 
Used with permission from “The Neonatal Skin Risk Assessment Scale for Predicting Skin Breakdown in 
Neonates” Issues in Comprehensive Pediatric Nursing Volume 20 Issue 2, 1997 
 

Cochrane review on effectives of risk assessment tools 
highlighted that they predict “at risk” patients but do not 
improve outcomes, 2014.
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 Multicomponent 
interventions:

 Health care staff education
 Skin Care Champions
 Risk Assessment tools
 EMR reminders
 PI Guidelines
 Interventions bundles

• Single interventions:
• Early mobilization
• Repositioning
• Support Surfaces
• Barriers under devices
• Skin Care
• Nutrition

Can we prevent PI?          Prevention Bundles Neonatal and Pediatric skin is different 
Water %:Fat % ratio
Quality of fat
Quality of muscle
Stiffness
Deformability
Extensibility

Schue RM, Langemo DK. Prevalence, incidence, and prediction of pressure ulcers 
on a rehabilitation unit. J Wound Ostomy Continence Nurs. 1999;26:121-129. 
Ryan DW, Byrne P. A study of contact pressure points in specialized beds. Inst Phys 
Sci Med. 1989;10:331-335. 
Jay R. Pressure and shear: their effects on support surface choice. Ostomy/Wound 
Manage. 1995;41:36-45. 

Foam Mattress/Overlay
Air-filled
Air-filled
Water-filled
Bead-filled
Sheepskins
Alternating Pressure
Air Fluidized
Low-air-loss beds

Complications of PIVs
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PIV extravasation

9/4/2025

Ostomies
• Irritant contact dermatitis– from contact with digestive enzymes, moisture
• Allergic contact dermatitis– corresponds to product shape
• Fungal/bacterial infection– diffuse redness/ satellite red pustules
• Prolapse/Retraction
• Tissue hyperplasia-from excessive effluent
• Wound/incision adjacent to stoma
• Bleeding

Wound Healing
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Nutrients that may affect wound healing
Micronutrients:                                                    

Vitamin A

Vitamin C

Vitamin D

Carotenoids: 

B-carotene 

Lycopene

Lutein

Polyphenol

Riboflavin-B2

Niacin-B3

Pyridoxine 

Calcium

Minerals:    Zinc 

Copper

Iron

Selenium

Macronutrients:

Proteins/Amino Acids/Collagen

Lipids/Essential fatty acids 

Carbohydrates

Pappas A. Nutrition and skin.2016
Brown K, Phillips T. Nutrition and wound healing.2010
Quain A. Wounds.2015
Park, Biomol  &Ther.2015.

Lipids

Polyurethane Film

Hydrocolloid

Hydrofiber

Alginates
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Contact Layer Hydroconductive 
dressing

Polymeric 
Membrane

Foam

Fish skinBiologics

Single layer thick epithelium-- transforming growth factor–b (TGF-b), basic fibroblast growth factor 
(bFGF), epidermal growth factor (EGF), transforming growth factor–a (TGF-a), keratinocyte growth 
factor, HGF, nerve growth factor(NGF), brain-derived neurotrophic factor (BDNF), noggin and activin

Fibroblast -- thickest layer, with fibroblast embedded in a loose collagen/ non-collagenous proteins.

Spongy --- interface between the amnion and chorion, composed of nonfibrillar meshwork of collagen 3 
and an abundant content of proteoglycans and glycoproteins. 

Amniotic products
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Fish skin dermal matrix

Medical Grade Honey
Hydrophobic (DACC)Technology

Wound pathogenic bacteria and fungi express cell surface hydrophobicity.

Why they need it:

• For cell-to-cell communication (e.g., DNA exchange).
• To bind to molecules for nutrition.
• To bind to surfaces to “rest”.
• To adhere to host tissue (e.g., in the initial phase of wound infection).
• For protection against phagocytosis

DACC (dialkylcarbamoyl chloride) is a hydrophobic (water repellent) fatty acid derivative
• Bacteria and fungi are inactivated once bound to the dressing and  prevented from proliferating or 
releasing harmful toxins(exotoxins /  endotoxins)
• Microorganisms are removed from the wound bed along with  the dressing, reducing the bacterial load
• No cell wall disruption/bacterial death therefore no systemic/  inflammatory reaction
• Non-hydrophobic organisms are left in the wound to stimulatehealing



9/4/2025

13

Moisture Associated Dermatitis Topical Preparations

Mild-Moderate
• Zn Oxide
• Dimethicone
• Lanolin
• Petrolatum
• Cellulose gum
• Vitamin E

Severe
Hydrophilic paste
Crusting
Cyanoacrylate polymer

Liquid-skin polymer barrier
Fungal
Topical steroids


