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Objectives for PI

1. Prevalence
2. Risk
3. Prevention
4. Recognize NPUAP 2016 PI categories/stages
5. Assessment and Treatment
6. Recognize and Treat of Infection



Prevalence
 ranging from 0.4 per cent to 38 per cent in acute care 

(IHI, 2011). 
Ranging from 2.2 per cent to 23.9 per cent in long-term 

care(IHI, 2011). 
 all institutions studied- 26 % (Canada, 2004)

(Woodbury & Houghton, 2004 and IHI, 2011). 



NSHA Prevalence

Hospital acquired pressure injury 
prevalence for NSHA

2015- 14.2%
2016- 12.5%
2017- 11.9%



Cost of PI (US)

 2.5 million patients develop PI’s  per year
 National Incidence 2.5%
 60,000 PI associated deaths per year 
 Cost to US health care system $9.1 billion to 

$11.6 billion per year in medical management

 70,000-150,000 per stage 3 or 4 PI
 250,000 + per settlement 
 Second most common billing claim

1.LyderCH, Wang Y, MeterskyM, Curry M, KlimanR, VerzierNR, Hunt DR. (2012)
2.Padula WV, Mishra MK, MakicMB, Sullivan PW (2011). 3.Bennett RG, O'Sullivan J, DeVito EM, et al. (2000).



Cost

DTI or Stage 1 or 2 cost is $2,450 per month 

Uncomplicated Stage 3 or 4 cost is $3,616
per month

Complicated with osteomyelitis cost $12,648 per 
month to treat



RISK

Nutrition

Pressure

Blood 
work

comorbidities

Immobile
Moisture

Perfusion

Lack of 
Sensation

Pain Incontinence
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Prevention Basics

Risk assessment tool (Braden) + Plan of Care

Repositioning/Heel offloading

Nutrition

Support Surfaces

Moisture and Incontinence



Pressure injuries acquired in a hospital/facility is considered 
harm to the patient. Hospital (facility) acquired injuries must 
be reported through the patient safety reporting system if the 
pressure injury presents as:

Stage 3 or 4 (and reported to DoH)
Deep Tissue Pressure Injury or an 
Unstageable Pressure Injury

Reporting

https://sims.nshealth.ca/RL6_Prod/Homecenter/Client/Login.aspx
https://sims.nshealth.ca/RL6_Prod/Homecenter/Client/Login.aspx


NPUAP 2016 Pressure Injury 
Stages or Categories
Pressure ulcers are staged according to the degree of 
tissue damage observed

Stages/Categories include
Deep Tissue Pressure Injury (DTPI), 
Stages 1-4  
Unstageable wound

Do not stage backwards



Deep Tissue Pressure Injury 
(DTPI) 

www.ouhsc.edu/geriatricmedicine/Education/pu/dti_small.jpg
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Due to damage of underlying soft tissue from pressure and/or shear. The area may be preceded by tissue that is painful, firm, mushy, boggy, warmer or cooler as compared to adjacent tissue 



NSHA
NSHA
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Stage 1
13

NSHA



www.skinsight.com

Stage 2



Stage 3





wocn.confex.com

boneandspine.com

Stage 4

http://wocn.confex.com/wocn/2007AM/techprogram/P2467.HTM
http://boneandspine.com/orthopaedic-images/clinical-photograph-of-stage-iv-sacral-bed-sore-in-a-patient-of-cervical-spine-injury/


Unstageable

CAWC
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NSHA
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Location + MEASURE

M– Measure
E – Exudate 
A – Appearance
S – Suffering
U– Undermining
R– Reevaluate
E – Edge  

Sibbald RG, Orsted HL, Coutts 
P, et al 2006
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a framework for Wound AssessmentWhen a framework is used to assess a wound over time, we can identify if a wound is improving, stalled or deterioratingEtiology or type of woundWound characteristics…locationMeasure- length, width, and depth and areaExudate- quantity and qualityAppearance of the wound bed including tissue type and amountSuffering- pain type and levelUndermining – presence or absence Re-evaluate- monitoring of all parameters regularlyEdge- condition of edge and surrounding skinLocation and age of the wound…new, acute wound or a wound that has failed to heal for several weeks or months



Debridement

 Autolytic - hydrocolloid, intersite gel, 
 Mechanical - wet to dry, irrigation
 Chemical - Dakins, Santyl
 Surgical - sharp conservative, deep surgical







Diagnostic Tests

•Vascular lab evaluation : 
•ABIs, Doppler 
•Ultrasonography, 
•Toe pressures, 
•Transcutaneous oxygen tension 
(TcpO2)
•Bloodwork: Hb, Hct, 
•Referral to a vascular surgeon 
for revascularization or 
interventional procedures





Biofilm

(International Wound Infection Institute, 2016)

Biofilms are structured aggregates of bacterial cells that 
are wrapped in self-produced extracellular 
polymeric substances (EPS). 
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Presentation Notes
Biofilm develop by:Planktonic cells attach to the surface of the wound 2. create microcolonies with EPS cover 3 mature and disperse to new sites. Pseudomonas A. is an example of this formation.A biofilm consists of a complex network of bacteria and fungi embedded in a thick slimy barrier of sugars and proteins that begin to form within minutes to hours of skin breakdown. The biofilm barrier protects the micro-organisms from external threats making them resistant to standard treatment.Biofilms are present in the majority of chronic wounds (60 to 90%) and have the potential to delay healing. The organisms within the biofilm cannot be detected using a normal wound culture method. The only definitive techniques available to detect biofilm involve advanced microscopy or specialized culture. (Wounds Canada)Biofilm formation provides increased resistance to environmental stresses and to the host immune system, as well as tolerance to antibiotics (Environmental Factors)



Biofilm
• Biofilm consists of a network of bacteria and fungi locked in a 

thick slimy barrier of sugars and proteins. They begin to form 
within minutes to hours of skin breakdown. 

• Biofilm outer wrap protects the micro-organisms from external 
threats making them resistant to standard treatment. The 
organisms within the biofilm cannot be tested using a normal 
wound culture methods.

• Biofilms are present in 60%-90% of chronic wounds and have 
the potential to delay healing.

• Biofilm formation provides increased resistance to 
environmental stresses. It can reduce the effectiveness of  the 
host immune system and tolerance to antibiotics. 

Toyofuku, M., Inaba,T., Kiyokawa, T., Obana, N., Yawata, Y & Nomura, N. (2015) 
Environmental factors that shape biofilm formation, Bioscience, Biotechnology, and 
Biochemistry,DOI: 10.1080/09168451.2015.1058701 
http://dx.doi.org/10.1080/09168451.2015.1058701



(International Wound Infection Institute, 2016)



Signs of Infection

(International Wound Infection Institute, 2016)

development of wound infection is multifactorial and occurs when
cumulative risk factors overwhelm the host’s defence system
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The wound infection continuum has been updated to reflect thatmicrobes other than bacteria are associated with wound infection, and microbial virulence(as well as numbers) contributes to the development of wound infection.2, 3, 11, 14-16 The stagesin the wound infection continuum describe the gradual increase in the number and virulenceof microorganisms, together with the response they invoke within the host (Figure 1). ContaminationWound contamination is the presence of non-proliferating microbes within a wound at alevel that does not evoke a host response.2, 3 Virtually from the time of wounding, all openwounds are contaminated with microbes. Chronic wounds become contaminated fromendogenous secretions (i.e. natural flora) and exogenous microbial sources, includingpoor hand hygiene practised by healthcare clinicians and environmental exposure.17Unless compromised, the host defences respond swiftly to destroy bacteria through aprocess called phagocytosis.18ColonisationColonisation refers to the presence within the wound of microbial organisms that undergolimited proliferation without evoking a host reaction.3, 11 Microbial growthoccurs at a non-critical level, and wound healing is not impeded or delayed.18, 19 Sourcesfor microorganisms may be natural flora, exogenous sources or as a result ofenvironmental exposure.Local infectionWound infection occurs when bacteria or other microbes move deeper into the woundtissue and proliferate at a rate that invokes a response in the host.2, 11 Local infectionis contained in one location, system or structure. Especially in chronic wounds, localwound infection often presents as subtle signs that can be considered covert signs ofinfection20, 21 that may develop into the classic, overt signs of infection. This is discussedin more detail opposite and in Table 1.Spreading infectionSpreading infection describes the invasion of the surrounding tissue by infectiveorganisms that have spread from a wound. Microorganisms proliferate and spread, toa degree that signs and symptoms extend beyond the wound border.22, 23 Spreadinginfection may involve deep tissue, muscle, fascia, organs or body cavities.The wound infection continuumPPPRACTICE POINTWound infectionis the presenceof microbes insufficient numbersor virulence tocause a hostresponse locallyand or systemicallyThe term ‘criticalcolonisation’ has been atopic of debate since it wasfirst proposed in 1998 asa concept describing theidentification of woundinfection through clinicalobservation rather thanmicrobial confirmation.1Several terms aresynonymous with criticalcolonisation, including localinfection, topical infectionand covert infection.Regardless of the termused, it is now generallyaccepted that a wound withmicrobial imbalance exhibitssubtle signs and symptomsthat can be observed byexperienced clinicians.2, 3These covert signs of localinfection are often apparentbefore the wound exhibitsclassic (overt) signs andsymptoms.Box 1: Advances interminology7INTERNATIONAL CONSENSUS UPDATE 2016 | WOUND INFECTION IN CLINICAL PRACTICESystemic infectionSystemic infection from a wound affects the body as a whole,22 with microorganisms spreadingthroughout the body via the vascular or lymphatic systems. Systemic inflammatory response,sepsis and organ dysfunction are signs of systemic infection.23In the development of this update, the IWII experts agreed that the display of covert signs ofinfection is an early stage of local infection, and does not represent a distinctly different phase inthe wound infection continuum. Thus, the term ‘critical colonisation’, which has previously beenpoorly defined, has been removed from the continuum in this update (Box 1).



Local Infection
Hypergranulation
 Inflammation
Erythema
Bleeding, friable tissue
Delayed healing
New or increasing pain
New open areas
 Increasing smell



Spreading Infection

 Extend induration and or 
erythema 

 Crepitus
 New open areas
 Malaise/lethargy
 Loss of appetite
 Inflammation, swelling of  

lymph glands



Fife, CE, 2015
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Pseudomonus Treatment: Vinegar and sterile water (10ml :250ml) also written 0.5 acetic acidGroup A Streptococcus (group A strep) is a bacterium that can cause many different infections, including strep throat, scarlet fever, impetigo, and others. The bacteria live in the nose and throat. When someone who is infected coughs or sneezes, the bacteria travel in small droplets of water called respiratory droplets. One of the ways you can get sick is if you breathe in those droplets or if you touch something that has the droplets on it and then touch your mouth, nose, or eyes.



MRSA
 appear red, swollen, painful, 

or have pus or other 
drainage

 14% of all MRSA infections 
are now community-
acquired.

https://mrsasurvivors.org/ca-mrsa/
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Presentation Notes
MRSA (staph) infections can cause illness and even death when contracted in the community in healthy individuals. 14% of all MRSA infections are now community-acquired. There are several strains of MRSA and the one now that is emerging is USA400 that can cause severe infections. CA-MRSA and HA-MRSA are co-mingling and some patients in healthcare facilities are contracting CA-MRSA strains.



Wound Swab (Levine Method)

Cleanse thoroughly with 60-
120mls of sterile normal 
saline

Rotate the tip of the swab 
over 1 cm2 area of viable 
tissue for 5 seconds (Levine 
method). 

Use sufficient pressure to 
extract fluid from the wound 
tissue. 

https://nursekey.com/bioburden-infection/
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Prior to taking the culture, thoroughly cleanse the wound with at least 60 – 120 mL sterile normal saline or sterile water and ensure that the peri-wound skin is cleansed. Use sterile gauze to remove excess saline or water from the wound surface. A 1 cm2 area of viable wound bed tissue must be visible in the wound in order to continue with the procedure. If a 1 cm2 area of viable wound bed tissue is not visible, do not take the culture and notify the physician/NP or wound clinician. 	This ensures that the swab is collected from viable tissue and not necrotic slough, purulent material or eschar that is heavily contaminated with bacteria. If a 1 cm2 area of viable wound bed tissue is not present then debridement is required before the swab can be collected. 	Rotate the tip of the swab over 1 cm2 area of viable tissue for 5 seconds (Levine method). Use sufficient pressure to extract fluid from the wound tissue. Avoid touching the wound edge or peri-wound skin with the swab. 	Immediately place the swab into the tube with medium and twist the lid closed. 		



Bone Infection (Osteomylitis)

 X-ray-does not show immediately, not as 
sensitive 

 Bone/Gallium Scan- better 
 CT
 Magnetic Resonance Imaging (MRI)- gold 

standard



Antimicrobials
 Antimicrobials is an umbrella term used to 
group antibiotics and antiseptics
 Generally broad spectrum with effectiveness against 

VRE, MRSA 
 Use preventatively for patients at high risk for wound 

infection
 Generally effective for 3 days max

Presenter
Presentation Notes
To prevent the development of resistance it is important when selecting topical antimicrobials to avoid those that may be used systemically.



Antimicrobials

The choice of antimicrobial is based on:
 bacterial bioburden,
 volume of exudate, 
 type of tissue in the ulcer bed, 
 ulcer size, depth,
 tunneling and/or undermining, 
 ease of use for the care giver

Presenter
Presentation Notes
To prevent the development of resistance it is important when selecting topical antimicrobials to avoid those that may be used systemically.



Iodine based
•Topical antimicrobial
•Slow release iodine
•Effective in de-sloughing (Iodosorb)
•Avoid in patients with known or suspected iodine
sensitivity, thyroid or renal disorders

Presenter
Presentation Notes
Pure or diluted providine iodine is not slow release.



Silver
Anti-inflammatory properties
Antimicrobial including pseudomonas, MRSA, VRE
Saline can inactivate  certain silver dressings (Acticoat) 
Do not use silver products in combination with oil-based 
products such as petrolatum or paraffin
Do not use silver products during MRI examination or 
radiation therapy 
Antimicrobial effectiveness up to 7 days 
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Available in a variety of formats



Honey
100% medical grade Manuka honey dressings
Antimicrobial effect due to low pH (3.2-4.5) and 
high osmolarity
Assists in debridement
Helps manage moisture balance for low exudating 
wounds
Available in several forms i.e. gel, colloid and
alginate 



Methylene blue and gentian violet
A foam dressing containing two components, 
methylene blue and gentian violet
•Broad-spectrum antibacterial protection including 
yeast
•Assists in autolytic debridement
•Resolution of epibole and flattening of wound edges
•Non-cytotoxic
Hydrofera Blue Classic…hydration may be required 
Hydrofera Blue Ready …No hydration required, Up to 
7-day wear time



Polyhexamethylene Biguanide
(PHMB)

Dressings are impregnated with PHMB, a powerful yet safe 
antiseptic
•Broad-spectrum effectiveness provides protection against 
gram negative, gram positive, and fungi/yeast 
microorganisms including MRSA and VRE



Polyhexamethylene Biguanide
(PHMB) Wound Irrigation
Prontosan® contains unique ingredients that have a double 
effect on the wound bed to create a wound environment 
optimal for healing.
Betaine a gentle effective surfactant to penetrate, clean 

and remove wound debris and biofilm.
Polyhexanide (PHMB) a powerful antimicrobial agent that 

can reduce bioburden.

Cleansing, decontamination and moisturising 
of acute and chronic skin wounds, 
superficial and partial thickness burns.

http://www.prontosan.co.uk/docs/Biofilm/Bioflim%20Building%20up.pps
http://www.prontosan.co.uk/polyhexanide.html


http://mrsa-research-center.bsd.uchicago.edu/patients_families/faq.html

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwju5syTyOXPAhXk34MKHZlbAYYQjRwIBw&url=http://mrsa-research-center.bsd.uchicago.edu/patients_families/faq.html&psig=AFQjCNH8D_lzfpDh7JX3oC8wbqavCA0M3g&ust=1476921682131438
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwju5syTyOXPAhXk34MKHZlbAYYQjRwIBw&url=http://mrsa-research-center.bsd.uchicago.edu/patients_families/faq.html&psig=AFQjCNH8D_lzfpDh7JX3oC8wbqavCA0M3g&ust=1476921682131438
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