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• Will be able to identify NPIAP 2019 International 
Guidelines for   treatment of pressure ulcers/injuries.

• Will be able to define recommended energy and protein 
intake for patients with pressure injuries.

• Will be able to define the difference between proteins, 
amino acids and dipeptides and how they impact the 
wound healing process.







NPAIP Guidelines for Wound Assessment and Monitoring







PSST







NPIAP Guidelines for Nutritional Treatment





• Admission to ICU and advanced age are two of 
the  highest risk factors for both pressure injury 
and malnutrition

• Prevalence of pressure injury: ICU=28.7% and 
Acute Care=21.6%

• Malnourished patients are at 200%–500% higher 
risk for pressure injuries

• “>91% of subjects transferred from acute care to 
sub-acute were either malnourished or at risk of 
malnutrition”

IHI.org  
Whittington K, et al. J WOCN. 2000;27:209–215. 
Banks M, Bauer J, Graves N, et al. Nutrition. 2010;26:896-901.
Thomas DR, et al. Am J Clin Nutr. 2002;75:308-13.



• Early intervention to maintain gut integrity and 
decrease risk pressure injuries and poor 
surgical wound healing

• Provide adequate and appropriate nutrition to 
support healing, modulate inflammation and 
prevent/correct deficiencies

• Tight glycemic control 

•Good tolerance to intervention

SCCM and ASPEN Critical Care Nutrition Guidelines, JPEN. 
2009;http://pen.sagepub.com/content/33/3/277



Altered 
Nutrient 

Utilization

Inflammatory 
Malnutrition 

AKA Cachexia

Pressure Injury 
Risk 

Pressure Injury 
with Nutrient 

Losses

Inflammatory 
Triggers

1. Assessment of a prognostic biochemical indicator of nutrition and 
inflammation for pressure ulcer risk. Reynolds et al. J Clin Pathol.2006; 59: 308-310 

Acute Inflammatory 
Response/ 

Hypermetabolic State-
2-25 days 

Post Injury



• Aging

• Burns, Trauma, Surgery

• Hyperglycemia

• Immobility

• Infections, Fever, Sepsis

• Long-bone fractures

• Periodontal Disease

• Pressure Injuries

• Chronic/Acute illness: 
Diabetes, Obesity, Cardio 
Vascular Disease, Chronic 
Kidney Disease, End Stage 
Renal Disease, etc

• Prolonged steroids 



• Insufficient energy intake

• Unintended weight loss

• Loss of muscle mass

• Loss of subcutaneous fat

• Localized or generalized fluid 
accumulation

• Decreased functional status



Key Nutrients
• Adequate Protein, Calorie, Fluids
• Vitamin A, C and E, Copper, Magnesium & Zinc
• Arginine and Glutamine
• Antioxidants

- Most vitamins and minerals and some amino acids 

• Same key nutrients for surgical wounds

Stechmiller JK. Nutr Clin Pract. 2010;25:61-68.



• Adequate protein stores help control inflammation 

• Deficiency can affect all phases of healing
- Prolonged inflammation
- ! collagen synthesis 
- Inhibits antibody responses (could increase risk of 

infection)
- ! wound contraction

• Healing impairment may occur early, before standard 
measures indicate deficiency

Don’t wait to initiate (intervention)!



Conditionally 
Essential Amino 
Acids needed for 
metabolic stress

Glutamine  + Arginine

Prevent Deficiency & 
Antioxidants to Reduce 
Oxidative Stress

Vitamin & Minerals+

Additional Protein

Adequate Fluids

Adequate, not
excessive calories

Adjust per assessment



• Conditionally essential amino acid
• Arginine enhances gut AND wound perfusion
• Helps increase blood flow and oxygen to the wound site thus 

increasing collagen formation

• Arginine improves nitrogen balance which is essential for 
wound healing
• Arginine converts to nitric oxide

____________________________
Caution: Not recommended in ICU specifically for septic 
patients
May be contraindicated for those with renal disease

Barbul., et al. Arginine enhance wound healing and lymphocyte immune response in humans. 
Surg 108, 331-337, 1990.  Kiyama A., et al. Trauma and wound healing: role of the route of 
nutritional support. J. Surg. Invest., 2, 483-489, 2001. Witte et al., Metabolism,51, 1269-1272, 2002



• Conditionally essential amino acid

• Most abundant amino acid in the body

• Glutamine is an important source of fuel for rapid 
turnover of cells
• Necessary during the stages of wound healing

• Glutamine helps improve/ maintain gut integrity and 
thus enhances nutrient absorption and utilization

_________________________________

• Caution: Currently not recommended in ICU per 
ASPEN Critical Care Guidelines

• May be contraindicated for those with liver disease 



•Adequate arginine supplies requires 
adequate glutamine, and both 

arginine and glutamine require 
adequate protein and 

micronutrients.
•Foundational nutrition 

intervention is KEY



•Cell proliferation, immunity, growth factors

•Competes with Copper & Copper competes 
with Zinc
• Give 2 mg of Copper per 25 mg of Zinc, but do 

not give more than 4 mg of Copper per day.

• Upper limit for healthy adults – 40mg/d

•Those at Risk for Deficiency
• Bowel disease, sickle cell anemia, IDDM, 

ileostomy/fistula, draining wounds, diuretics, 
chelating agents, thyroid disease, alcoholic cirrhosis, 
skin loss

Don’t wait to initiate (intervention)!



• Copper is essential 
for collagen cross 
linking
• Copper 

supplementation 
may be necessary 
to help balance the 
zinc- copper ratio 
and prevent 
deficiency/ toxicity



• Excessive zinc supplementation is not 
recommended because it can negatively 
affect copper status causing anemia

• The ideal ratio for zinc to copper when 
supplementing is ~10:1 respectively

• This is especially important for those 
requiring long term supplementation

SIMPLISTICALLY - Copper is essential for 
absorbing iron in the gut- if there is too much 

zinc, it can cause a copper deficiency and thus 
anemia



• Vitamin C is necessary for collagen 
synthesis

• It is essential for tissue repair and 
regeneration
• Aids in the absorption of iron and the 

activation of copper and protein 
metabolism
• Vitamin C is also a powerful antioxidant to 

assist in the inflammatory process and 
enhance the immune response

*Caution in renal population- NKF recommends no more 
than 60-100mg Vitamin C per day for those with CKD



https://opentextbc.ca/biology/chapter/15-3 -digestive-system-
processes/

https://opentextbc.ca/biology/chapter/15-3


https://opentextbc.ca/biology/chapter/15-3 -digestive-system-
processes/

https://opentextbc.ca/biology/chapter/15-3
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Research

Sugihara et. al. Ingestion of bioactive collagen hydrolysates enhanced 
pressure ulcer healing in a randomized double-blind placebo-controlled 
clinical study, Scientific Reports 2018 8:11403

Double blind, placebo-controlled, randomized trial 
measured PUSH and PSST Scores wound measurements at 16 
weeks were given standard topical care plus one of two 
types of collagen hydrolysate.  This contained 
prolydroxyproline (PO) and hydroxyprolylglycine (OG). Out 
of 120 subjects (42 Placebo, 39 low levels and 39 high levels).  
Scores were significantly lower than placebo group at 16 
weeks in both groups containing levels of PO and OG.  Study 
demonstrates that ingestion helps healing of pressure ulcers 
in addition to standard topical therapy.



Research

Shimizu, Asami et al. Oral collagen-derived dipeptides, prolyl-hydroxyproline and hydroxyprolyl-glycine, 
ameliorate skin barrier dysfunction and alter gene expression profiles in the skin. BioChemical and Biophysical 
Research Communications 2014, 456 626-630.

Study proposed that oral ingestion of two dipeptides prolyl-
hydroxyproline (PO) and hydroxyprolyl-glycine (OG) had reached 
the skin and improved skin barrier dysfunction.  The results 
demonstrated significant improved skin barrier dysfunction. 

After ingestion of collagen hydrolysate, di- and tri- peptides 
remained in the blood for a relatively long time.  Of these peptides, 
(PO) has been reported to stimulate cell proliferation and cell 
growth.

Shgihara, Inoue et al. Quantification of hydroxyprolyl-glycine (PO) in human blood after ingestion of collagen 
hydrolysate.  Journal of Bioscience and Bioengineering 2012 Vol. 113, No. 2:202-203



" Adequate protein provision and energy intake are essential for 
appropriate wound healing

" NPIAP recommend 1.25-1.5g protein/kg body weight and 30-35 
kcal/ kg body weight for malnourished patients or those at risk of 
being malnourished.  In addition to Arginine, Zinc and Antioxidant 
being added to 2019 recommendations.

" Adequate protein stores help control inflammation 

" Deficiency can affect all phases of healing
- Prolonged inflammation
- ! collagen synthesis 

" Ongoing research of more bioavailable protein sources promising



What’s In 
Your Wound 
Care Tool 
Kit?



Questions?


