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Overview

* The clinical problem
e The solution

e The evidence
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The Clinical Problem — Wound Biofilm

Bacteria exist in two different life-styles

Planktonic

e Single cells / free-living

* In solution

e Fast multiplying — high metabolism

Biofilm

e Community of cells

e Attached to an surface

e Encased in a slime (exopolymeric substance, EPS)
e Slow metabolism
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Bacteria adapt — the biofilm life cycle

Biofilm Maturation

Planktonic (multi-species, slime, may be
(microscopic, invisible, single cells) macroscopic — visible)
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Biofilm in Nature & Disease

rf.

* 99% of bacteria in nature exist as biofilm!?
* Biofilm accounts for >80% of all microbial infections in the body?

1. Costerton et al. Bacterial biofilms in nature and disease. Ann Rev Microbiol 1987; 41:435-64.
2. National Institutes of Health, 2002




Biofilm is more tolerant to antimicrobials than planktonic bacteria
Example : Biocide susceptibility testing of Serratia marcescens
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ConvaTec’s Wound Biofilm Science
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Biofilm Delays Wound Healing

“..biofilms are the principle cause of wound chronicity !

“..biofilms represent a fourth major pillar of chronic wound pathogenesis”?

Biofilm creates a sustained low-grade & ineffective inflammatory response?

Biofilm impairs epithelial migration & granulation tissue formation?

Individual bacterial species possess distinct levels of biofilm virulence3

Multi-species biofilm delays healing more than single-species biofilm#*

Bacteria from patients with persistent infections are positive for biofilm formation®

e At least 60% of chronic wounds contain biofilm® 7

e Biofilm delays wound healing: a review of the evidence®

1. Wolcott et al. Chronic wounds and the medical biofilm paradigm. J Wound Care 2010;19:45-53

2. Gurjala et al. Development of a novel, highly quantitative in vivo model for the study of biofilm-impaired cutaneous wound healing. WRR 2011;19:400-10

3. Seth et al. Quantitative comparison and analysis of species-specific wound biofilm virulence using an in vivo, rabbit ear model. J Am Coll Surg 2012; 215:388-99
4. Seth et al. Comparative analysis of single-species and polybacterial wound biofilms using a quantitative, in vivo, rabbit ear model. PLoS ONE 2012;7:e42897

5. Sanchez et al. Biofilm formation by clinical isolates and the implications in chronic infections. BMC Infect Dis 2013;13:47

6. James et al. Biofilms in chronic wounds. Wound Repair Regen 2008;16:37-44

7. Kirketerp-Mgller et al. Distribution, organization, and ecology of bacteria in chronic wounds. J Clin Microbiol 2008;46:2712-22

8. Metcalf & Bowler. Biofilm delays wound healing: a review of the evidence. Burns Trauma 2013; 1: 5-12.



Is Wound Biofilm Visible?

Suspected biofilm over friable Thick opaque biofilm? Unresponsive
granulation tissue in leg ulcer to antibiotics

Suspected biofilm in non-healing
surgical wound

Suspected biofilm in non-healing
surgical wound
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1. Does the surface substance detach
easily and atraumatically from the
ungderlying wound bed using physical —
removal technigues such as swabs, pads or |
sharp debridement?

| 2 Does the surface substance persist e s g probably host
despite use of autolytic or enzymatic devitalised

debridement? : tissue, e.g.

EI slough, fibrin

probably
biofilm
with increasing
confidence

3. Does the surface substance reform
guickly {in 1-2 days) in the absence of
freguent intervention [e.g. cleansing,

debridement)? E

[ Non-Visual Signs

S

4. Does the wound respond poorly to topical or
systemic antibiotics?

¢ 5. Does the wound respond poorly or slowlyto

dressings that contai tiseptic agents (e.g. nrabah ° ° °
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icdine, nanacrystalling silver or ionic silver- - fo r WOU n d b I ofl I m
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6. Doss the wound respond favourably to Ide ntlflcatlon

containing carboxymethylcellulose dressings)? ¢
multi-modal strategies such as physical

debridement, cleansing, and topical e
!
antimicrobial agents and dressings? !

@
6(

underilying
camorhbidity

Metcalf DG, Bowler PG, Hurlow J. A clinical algorithm for wound biofilm identification ] Wound Care 2014; 23: 137-142.



Optimum wound biofilm management today?

 Cleansing

* Debridement

e Antimicrobial Agents/Dressings
(anti-biofilm dressings?)

11


http://www.google.com/url?q=http://www.servoprax.com/shop/what-we-offer/bandages-dressings-and-tapes/wound-dressings/aquacel-ag-convatec-01175?refId=46065&varId=clear&sa=U&ei=GPLPUtWnHKXT0QW9g4CYAg&ved=0CDgQ9QEwBw&usg=AFQjCNH906AEkAse5S_8Pi46XskRmpFk8Q

Considerations for an Anti-biofilm Wound Dressing

 Breakdown & disrupt biofilm
 Expose bacteria for more effective killing by antimicrobial agents
such as ionic silver

 Prevent biofilm reformation in the wound

100 - 1,000 times
more susceptible
than biofilm
bacteria



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=FrSC1jdB8UtTaM&tbnid=SE7cLf5xjAPnEM:&ved=0CAUQjRw&url=http://www.emerypharmaservices.com/category/blog&ei=vHS6U-H-AYOZyAT5yID4DQ&bvm=bv.70138588,d.aWw&psig=AFQjCNFxq0X6p5ATS-3zPT44ThEmGJRjVQ&ust=1404814788650464

AQUACEL/ZD

- Same base product as AQUACEL™ Ag / Extra dressings,
i.e. physical attributes, 1.2% ionic silver

- Two additional components:
1. A metal chelator (protects silver and destabilises biofilm)

2. Asurfactant (reduces surface tension and loosens biofilm

surface)

 Synergistic enhancement between ionic silver, surfactant
& metal chelator™ (IP protected)

* Said et al. Int J Pharm, 2014



The Evidence:

AQUACEL™ Ag+ Extra™ Dressing vs Standard Silver Dressings

Viable Biofilm Bacteria (CFU)

CA-MRSA
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The Evidence:
Clinical evaluation of AQUACEL™ Ag+ dressing

AQUACEL o8 Case Study 3: Venous leg ulcer

Author: Agneta Bergsten RN, Ola Arkbro RN
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Walker et al. A real-life clinical evaluation of a next-generation antimicrobial dressing on acute and chronic wounds. J. Wound
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Baseline Information

80% Suspected biofilm & signs of infection:
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Clinical Evaluation of a Next-Generation Antimicrobial
Dressing on Acute and Chronic Wounds

Percentage decrease (M) or increase (m) for each wound in the evaluation

e
109 3
105
« Average wound closure 01 3
in 113 wounds was 73% i %
« 17% of wounds healed = = =
completely eE
 63% of wounds =
achieved at least 75% - :
closure = ?; —————————————————————————————
 Average treatment _§ =
period was 4.1 weeks ER
« Wounds that increased 2 3, Eaee—e—ie———
in size were associated g.———————
with aggressive 2 E-E
debridement of 7 B
devitalised tissue . =
-100 -80 -60 -40 -20 0 20 40 60 80 100

% Wound reduction
e Dressing did not contain strengthening yarn or have the additional absorptive capacity of AQUACEL™ Ag+ Extra™ dressing

Walker et al. A real-life clinical evaluation of a next-generation antimicrobial dressing on acute and chronic wounds. JWC. 2015; 1.



Clinical case study examples

Lithuania On presentatiof
Post-traumatic leg wound; s
Purulent exudate, odor, poor
granulation tissue, suspect
biofilm, despite antibiotics;
AQUACEL™ Ag+: infection
resolves, healed in 7 weeks

Netherlands, Alita Jaspar
Stalled traumatic leg wound;
Peri-wound maceration,
malodorous exudate, despite
silver sulfadiazine;
AQUACEL™ Ag+: infection
resolved, great improvement

Portugal, Dr Vitor Santos On presentation
Chronic DFU of 6+ months;
Odor, exudate, slough, suspect
biofilm.

AQUACEL™ Ag+: peri-wound
skin improved, wound bed
cleared, healed in 5 weeks

* Dressing did not contain strengthening yarn or have the additional absorptive capacity of AQUACEL™ Ag+ Extra™ dressing



Concluding remarks

* Biofilm exacerbates chronicity & impedes healing in most infectious

diseases

e If a wound (acute or chronic) is not healing and is unresponsive to

antimicrobial therapies, biofilm is likely to be implicated

A comprehensive protocol-of-care is likely to be most effective in

overcoming wound biofilm (debridement, cleansing, antimicrobial)

* The first wound dressing designed to combat biofilm (within a
protocol-of-care) is now available to patients in Europe and has been

associated with outstanding clinical outcomes

Convalec m A'QUACEL@
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