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Neonatal skin and wound care:
the state of science in 2025.
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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
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Skin physiology

Preterm Infant Skin Structure Is
Qualitatively and Quantitatively Different
From That of Term Newborns

Robyn C Reed'?, Deanna E Johnson’, and Ann Marie Nie®

Table 49-2 Protective Functions of the Stratum Corneum

Functions

Structural Basis

Biochemical Mechanisms

Mechanical integrity/resilience

Xenobiote defense
Antioxidant defense

Cytokine signaling
Permeability barrer
Hydration

Waterproofing/repeliency
e

Cornified envelope, cytosolic filaments
Lamelar bilayers, extracellular matrix
Comeocytes and extracellular matrix

Corneacyte cytosol
Lamellar bilayers
Lamellar bilayers, comeocyte cytosolic matrix

Lamellar bilayers
=

Crossiinked peptides (.. loricrn, keratn filamenig)

Acidic pH; free fatty acids; antimicrobial peptides

Keratns; sebaceous gland-derived itamin E and ojpgy
antioxidants

Storage and release of nterleukins; serine proteases

Hydrophobic lipids

Sebaceous gland-derived glycerol; iaggrin breakcioyy
products (natural moisturizing factors)

Keratinocyte and sebum-derived lipids

Acidic pH serine proteases

UV protection Comeocyte cytosol Structural proteins; urocanic acid; ight scattering/
absorption
ELGANs and biophysical skin differences Humidity
. Incubator Radiant warmer
TEWL Hydration pH High humidity Low humidity
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Reducing Excess Maisture Effects of non-alcohol skin barrier on skin maturation

* Textiles

* Dressings

* Skin
barrier
film

Boyar V. JWOCN.2023

Biophysical skin differences: Skin pH
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Vernix & Free Amino Acids

+ Vernix retained skin had
significantly higher FAA
levels versus infants.
with it removed.

« Free amino acids in
vernix retained skin —
appear o originate from
vernix itself.

1. More hydrated

5. Of lower skin pH

Marrsenetal. Neanatalogy 2024
Vischer, et peditsDermto), 20
Vische, oath,eta. Priatolog, 2005
Nishijmaetal.03nd G Research 019
SinghG. 1 of Dermatoloy, 2008
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Emollients...oils...or none?

Antiseptics: what should we use?

Skin antisepsis in the neonate: what should we use?

Antiseptic use in the neonatal intensive care unit - o
Ailernma in clinical practice: An evidence based

Therapeutic Indices of Topical Antiseptics in Wound
Care: A Systematic Review

Current ices of Anti ic Use in Canadi
Neonatal Intensive Care Units

Isopropyl Alcohol

Povidone lodine

Chlorhexidine Gluconate

Other??

Antiseptics: CHG Gluconate

and af aqueous

or prioe
Insestion in preterm neonates

Aqueous chlorhexidine 1% versus 2% for neonatal
wkin a i inferiors

Chlorhexidine gluconate for antis

in preterm|
neonates: A review of safety and officacy

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

* Removal w/ NS does not decrease plasma level

Available formulations:
Aqueous: 0.2/0.1/0.05%
70% IPA: 4/3.15/2/0.5/.2 %

even after removing w/ NS

significantly

* Occlusion matters

How much and how applied matters
« Avoid rubbing
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Antiseptics...future considerations: HOCI?
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Pediatric and Neonatal Cutaneous Problems
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e MD.: Wound care i the neonatal inensive care uait Neonatal Nerw 201 30: 291
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Perinatol 1999 5ep/19(6 P11)426-31
Skin care management practices for premature infants.
Baker SE". Smith B, Donohue PK Gisason G

Burns
Extravasations
MARSI

Pressure Injury
Dermatitis
Surgical Wounds
Infections

Congenital
conditions

Contont st avalablo ot Scerceiroct

Journal of Neonatal Nursing

SEVIER Journsl homepage: www.elsavier.com/jnea

Review
Frequency, location and risk factors of neonatal skin injuries from

mechanical forces of pressure, friction, shear and stripping: A
systematic literature review

Deanne L. August, BSN *"*", Karen New, Ph ¢, Robin A. Ray, PhD ",
Yogavijayan Kandasamy, PhD

Resls Ofthe 1545 papers orginally identifed, 76 full et artics were examined, 21 studies et the

inclsion criteria. Sudies were more kel to identfy skin injuies from various etologes (n = 7),

presure (n = 4)and stripping (n = 4] Prevalence of neonata skininjury ranged from 925 to 43,15, Risk
factorsincluded medical devics, gestaionl age and weght,

Conclsion Neonatal skin injures from mechanica force occur mre frequendy and difr inlocation
from adult. Future stucies ned to identify modifale rik actrs and use conistent skin injry clas-
ifications applicable to neonates.

Medical Adhesives in the NICU

MARSI: Consensus Panel Definition
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Resistant 1o heat and humidity

Silicone = Atraumatic Dressings
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Meta-Analysis > J Tissue Viability. 2022 Feb;31(1):142-151. doi: 10.1016/}jtv.2021.07.00.

Epub 2021 Jul 19.

Incidence and prevalence of pressure injuries in
children patients: A systematic review and meta-

analysis

Hongyan Zhang 7, Yuxia Ma 2, Qing Wang 2, Xiujuan Zhang , Lin Han

Conclusions: The incidence and prevalence of Pls was significantly higher than the adults. Our

discoveries recommended that healthcare givers oUght o pay more consideration to diminish the

happens of Pls. Additionally, more research may be needed to improve our understanding of the
characteristics of Pls among children and to identify Pis risk factors to prevent and treat it in children

effectively.
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Who is at risk?

Number of HAP! by Age

Number of HAPI by Unit Type
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Pressure Injury Prevalence and the Rate of Hospital-|
/Acquired Pressure Injury Among Pediatric Patients
in Acute Care

AssTaacT N
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Distribution of HAPI by Category/Stage

HAPL, n (%)
Smge
stage 1 21435.6)
Stage 2 180 30.0)
Stage 3 244.0)
stage 4 408
TRl 86 (14.3)
Unstagesbls 61010
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Risk Factors

Device usage:

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

Monitors,leads, b

Skin sk Assessment score
* Glamorgan-scores 15 or higher

NSARS (nfants 0 to 20 days) at risk scores are 13 o higher

Braden Q (21 days o 8 years) at risk scores are 22 or lower

Braden (9 years#)atrisk scores are 18 o lower

Braden QD(infants-18years)at sk scores are 13 or higher

Clinicalindications

+ Sepsis Selaure activity

+ Edema,drooling sweating, leakingdrains
+ NPO, TPN or enteral feedings

Mo
somi

Medical-Device Related Pressure Injuries ro Children

in the Intensive Care Unit

Thermormater probe

o
o Fm

[Table 3. The indidence rate of pressure injury in the perinatology and P, & o6t F"‘
[measured by NSRAS and Braden Q. i1
Doy Fesure Inory Mezn a ot o
NSRAS
1 Yes ns [ %
o Y P Nasal cannula
2 Y n 1
o n f Blood pressure cuff il
3 Yes n 3 P
o n » e
fraden @ Urine catheter F
1 Yes 1w 1 ™
"o un 7 6ox
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3 Yes 75 2 G El‘”‘
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Can we prevent Pl Prevention Bundles Neonatal and Pediatric skin is different

= Multicomponent - - -
interventions: Effectiveness on hospital-acquired pressure ulcers —— — Water %Fat % ratio

= Health care staff education prevention: a systematic review b Quality of fat
= Skin Care Champions g ~ ——— Bevicerotated pressure uicers from a PR Quality of muscle

: SHSERINE BLrpRi e Stiffness
= Risk Assessment tools > om Fr—————— Aveter Lavy =, Kara Koneiin =, Amis Gefen P

. Outcomes of a Quality Improvement Program to eformabil
= EMR reminders ital-acqui b= Ulcers in £ .
- Peaintric Patients PP p——
= Pl Guidelines e o N [P
= Interventions bundles = ey and for in use
e L for pressure ulcer An
literature review
« Single interventions: Amis Geren 1

« Early mobilization
* Repositioning
* Support Surfaces

are. o e ot gt Y g i)
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* Barriers under devices —
« Skin Care = T ey oyt s ot )
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IComparison of interface pressures in the pediatric Z‘_’aml"’(‘fm“ss/o"e”av Com p lications of PIVs
ir-fille

population among various support surfaces

[Kathicen s mctane 1, Thomas A Krouskop, Shannon McCord, ) Ken Frale Air-filled
Water-filled
Pressure Redistribution Crib Mattress Ny
A Quality Improvement Project Bead-filled
= Sheepskins
> Adv Neonatal Care. 2008 0.1097/01, Alternating Pressure
Interface pressure comparison of healthy premature Air Fluidized

infants with various neonatal bed surfaces Low-air-loss beds

Injus Pressure Injury Occurrences
Outcome n Percent
ressire il malress
Prosur uoerpresent 22 0
Norpressure- it malless
Desp st jry airt w
Sage 7 pessire iy o1t ®

Schue RM, Langemo DK. Prevalence, incidence, and prediction of pressure ulcers
ona y 126 3
Ryan DW, Byrme P. A study of contact pressure points in specialized beds. Inst Phys.
i Med. 1989,10:331-335.

Jay R. Pressure and shear: their effects on support surface choice. Ostomy/Wound
Manage. 1995,41:36-45.
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Vesicant risk factors.
PH<S or >0

PIV extravasation

Neonatal risk factors.
Small/fragile veins

Increased oxmolarity
Direct drug effects
Solubility

Oxidative Stress

Release of superoxide Limited vein availability

radicals, hydroxyl
adicals, and peroxides

Mitochondsial dysfunction

/

\ ot Damoge of coll mermbeanes |
Free radical generation
/ Damage to small blood vessels
RNA inhibition
g Liga o€ mataticiciegeity
5 \ Thrombon
Gl death (apoptosis) Extravasation of RECs
< Avascular necrosis
N [Crsimgs fo Vet el een o haaitiy st

A Use in Neonatal Periphesal
i juries: A Case Series

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

Time

Minutes Lrours Duays Weeks Montns

Coagulation
Inflammation

Platelets
Neutrop!

‘ Proliferation

iypoxia Monoeytes
Vascular cc P
Cytakins, Lymphocytes

Chermotaxis
Apoptosis

Ly

SCar Tormaton and ToviETon

InCreusod contraction
Incress=d tenzils strangth
Sawillarics 1osression

300+ Day=I-
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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

Macronutrients:
Proteins/Amino Acids/Collagen
Lipids/Essential fatty acids
Carbohydrates

Copper
Iron S Kt s s
Selenium

Role of Micronutientsin Skin Health and Function

Glycogen depletion
Cortisol production
Protein cataboli

AA mobilization

Hepatic glucose production

Activated inflamm/immune responses:
IL1-6

TNF-alfa
CRP.

Fibrinogen

= Promotes cutsoscus wound bosiag GEishe el 1956

om0

- Sopproses Mot poroxidsion Copes Tosn sl 13883,

Drsings | NPWT

| |Wound BedPrep

T Tissue type viable/non-viable/healthy.

| Infection/Inflammation

™M Moisture balance, avoid maceration/desiccation
E Wound edge... able to migrate

Polyurethane Film

Hydrofiber

ey,

Alginates

10
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Contact Layer Hydroconductive ~ Polymeric

dressing Membrane

Foam

i » /'
-
Amniotic products

ANTIMICROBIAL
ANTISEPTIC

Pivodine-lodine

Nare et o, urCel Mo 08153045,
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Fish skin dermal matrix

INFECTION
INFLAMMATION

s

Use of acell

sh skin grafes in tre
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ANTIVICROBIAL
ANTISEPTIC
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Alcohol
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Pubiahedanine 2022 1.

10t Wound J 2023 Sop: 20(7): 2024-2041 Treatment
Published oniine 2023 Mar 16. doi: 10,1111/ case report

Acellular fish skin for wound healing

TVWRR =

T Novel Fish-Skin Derived Ac
x (Kerecis) as a Wound Dre.

Medical Grade Honey @ B

Hydrophobic (DACC)Technology ﬂ' - 88

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

e ‘

DACC (di ide)i i id d

« Bacteriaand fungi are inacti bound to the dressi prevented from

releasing harmful
« Microorganismsare removed from the wound bed along with the dressing, reducing the bacterial load

« No cell wall di systemic/ i y

< N i left in the wound

12
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Moisture Associated Dermatitis Topical Preparations

= Ee £ —
I8~ hydration " maceration
- uresses " o, S barer |
Mild-Moderate Feces <
urea S puses .
- s T, « Zn Oxide I e < v
Feces N * Dimethicone .
lpases PHT  lipidiprotein penetration of N ik microbial e B
N F et « Lanolin L “rotmoaton— SKin irritation
proteases * Petrolatum
hydration—  Cellulose gum
4 microbil P : eliuio
T prolferaton Skin irritatio « Vitamin E ‘
s ‘ severe L]
4 it Hydrophilic paste E]
- -
— 1 Crusting

Excess rusbing
St s

Cyanoacrylate polymer

Liquid-skin polymer barrier
Fungal
Topical steroids

11113 i

Net: imitants penetrate ta the
Apidermia And cause inflammation

Thank You

ANY-QUESTIONS?Z.
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