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Super’ silver: the answer to
wound infection and biofilm

management in venous leg ulcers?

In order for silver to be biocidal it must be in an ionic form. The higher the ionic state (the

more electrons missing) the greater the ability of the ionic silver to interfere or react with

the normal function of a microorganism’s cell. Most silver dressings generally contain singly

ionic silver (Ag'*), making them effective for the management of infected wounds. This article

presents the results of a service evaluation in which a new patented silver wound dressing

(KerraContact Ag) that uses silver in its most active state (Ag*") to facilitate fast and effective

bacteriocidal activity, was used on patients with venous leg ulceration. Results demonstrate

that the dressing both stimulates healing and reduces the signs of infection.

hite  (2015) suggests that in
conjunction with appropriate
compression therapy, when a venous
leg ulcer (VLU) is infected, there are four main
criteria that a dressing will need to meet. It has to:

» Provide sustained broad spectrum

antibacterial action

» Be efficacious against biofilm

» Be efficacious in the presence of exudate

» Be safe.

Along with other topical antimicrobial agents,
dressings that contain elemental silver or a silver-
releasing compound have been developed for the
management of infected wounds. However, their
use sparked much debate about their efficacy
(Vermeulenet al, 2007; Storm-Versloot et al,
2010) safety and cost-effectiveness (Michaels
et al, 2009). A lack of understanding about the
mode of action of silver dressings may have led
to their inappropriate use; for example, continued
use after the infection had cleared or as
prophylaxis against infection, thereby increasing
local wound dressing costs.

In addition, not all silver dressings are the same;
this can make choosing the correct dressing
difficult. Silver can either coat the dressing, be
incorporated into the structure of the dressing,
or both. It is present in dressings in the following
forms (International Consensus, 2012):

» Elemental silver such as silver metal,

nanocrystalline silver

» An inorganic compound such as silver oxide,

silver sulphadiazine (SSD, an antibiotic)

» An organic complex such as silver-zinc

allantoinate, silver alginate.

Silver ions bind to the cell membrane and
disrupt the cell wall causing it to leak, or they
bind to proteins and interfere with energy
production, enzyme function and cell replication.
They are active against a broad range of bacteria,
fungi and viruses including methicillin-resistant
Staphylococcus aureus (MRSA) and Vancomycin-
resistant ~ Enterococci  (VRE)
Consensus, 2012).

(International

SILVER OXYSALTS
In order to kill bacteria, silver requires some
chemical change; it needs to both lose electrons
and be ionic — the fewer the electrons, the more
reactive the silver. A silver oxysalt (any salt of an
oxyacid) contains silver in its most active state;
dressings containing silver oxysalts have three
electrons missing (Ag*), whereas other silver
dressings are only missing one (Ag") (Spina, 2012).
KerraContact Ag, a ground-breaking, patented
silver wound dressing with Ag Oxysalts Technology
(Crawford Healthcare) is the first dressing to use
silver in its most active state (Lemire et al, 2015a).
This facilitates fast and effective bacteriocidal activity
(Thomason and Beasley, 2015) and an ability to
disrupt biofilms and prevent reformation within 24
hours of application (Thomason and Beasley, 2016).
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Figure 1. Graph showing % change in mean wound area over time
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Figure 2. Exudate levels at
baseline (Time 0) (a) and at
week 4 (b)

This article reports on the efficacy of this new
product, in the management of venous leg ulcers.

STUDY

The main aim of this study was to evaluate the
ability of KerraContact Ag dressing to reduce the
clinical signs of infection in venous leg ulcers.

This four-week clinically-based evaluation
involved 15 patients (7 male and 8 female) with a
total of 17 wounds (two patients had two wounds)
who had consented to participate in the study.
Ethics committee approval was not required as
this was a service evaluation. Wound surface
area ranged from 1cm?-20cm” The mean age
of participants was 73 years (range 39-92 years
of age); all had an ankle brachial pressure index
(ABPI) >0.7 and were able to ambulate in their
home environment or clinic with or without
mobility aids. All patients were on compression
bandaging regimens both prior to and during the
study.

It is recognised that a diagnosis of infection
is made by assessing and identifying the clinical
signs and symptoms of infection (World Union
of Wound Healing Societies, 2008). Accordingly,
these were considered as inclusion criteria.

A clinical diagnosis of infection or suspicion of
infection was judged by the presence of at least two
of the following criteria:

» Increased exudation (increase in exudate level

over the past 7 days)

» Purulence

» Odour

» Pain caused by wound (using VAS scale)
» Friable dull granulation tissue
» Erythema >1-2 cm from wound margin (World
Union of Wound Healing Societies, 2008).
Wounds were assessed and photographed once
per week and all relevant data recorded. The
wound was photographed together with patient
identifier and ruler to assess changes in wound
dimensions over time. KerraContact Ag was
applied as per manufacturer’s instructions.
Data were collected assessing the following:
» Wound size/area
» Level and type of wound exudate
» Level of odour
» Type of pain and pain level on application,
wearing and removal of dressing
» Integrity of peri-wound skin
»w Appearance of dressing on removal (to
ascertain that it has remained intact upon
removal)
»Wear time of dressing (KerraContact
Ag remains active for seven days after
application, thus ensuring maximum time in
compression)
» Wound pH.

RESULTS

Wound size

Figure 1 shows the reduction in mean wound area
as a percentage of initial wound area at time 0 to
week 4. At week four, the mean percentage had
reduced to 484% of the original size (+/- SEM
8.14), a 52% reduction in area.

Level and type of wound exudate

The data in Figures 2a and 2b show the
exudate levels at week 0 (baseline) and week 4
respectively. At time 0 only 6% of the wounds
were classed as having a low exudate level,
whereas the remaining 94% were classed as
having moderate to high exudate. After 4 weeks,
only 6% of wounds were classed as having a high
exudate level and 53% were classed as having low
exudate levels.

At week 0, no wounds had serous exudate,
5.88% had haemoserous exudate and 94.1%, had
purulent exudate. At week 4, these percentages
were 82.4%, 0% and 17.7% respectively, indicating
a reduction in infection.
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Odour
At the study start, 18% of the wounds had
significant odour, 76% had some odour and 6% had

no odour. At study completion, 82% of wounds 3
had no odour and 18% had some. There was a
) . i 25
reduction of 93% of participants who initially
presented with odour. Odour is cited as a socially 2 - W Application
isolating aspect of wound management and can g 15 B Wear
have a negative effect on the patients wellbeing = Removal
(Gethin et al, 2004). 1
05
Pain
0 —

Of the 17 wounds, only three were described
Week 1 Week 2 Week 3 Week 4

Bar chart showing pain score

3.5

mean pain score

as pain free. Participants described their pain

as burning, stabbing, aching, continuous, Figure 3. Pain levels from week 0 to week 4
intermittent or itching, or any combination of

these at week 0. A Periwound skin condition Time 0
Using a scale of 1-10, pain was also assessed at | 35%

29%

the following:

» Upon application of the dressing 24% —24%-~

» Wearing of the dressing
@ » Upon removal of the dressing.
Figure 3 shows that pain levels decreased at these

time points from week 0 to week 4.

Periwound skin
The following parameters relating to periwound skin < %&5\ .

condition were assessed: maceration, oedema, and

erythema at each assessment point. The results for B Periwound skin condition after 4 weeks

week 0 and week 4 are shown in Figures 4a and 4b. 80% +—71%
70%
60%
; 50%
Appearance of dressing upon removal PR
i 30%
The appearance of the dressing on removal was 0 o 18%
inici : 10% —
rated by the clinician as: o 0% T-— 0% (:% ——:
» Applied é}@ s e PP G
» Partially adhered A R S &%ﬁ OQ’&&
L N ¢ &
» Not in situ Ad &
O

» Desiccated.
Figure 4. Condition of periwound skin at baseline

(time 0) (a) and at week 4 (b)

The 17 wounds were assessed four times
after the initial time zero assessment, giving 68
individual time points to assess the wear time of  time points to assess the wear time of the dressing.
the dressing. The data shows that the dressing  The majority of dressings were changed at 3, 4 and
performed well as it remained integral as originally 7 days (Table 1).
applied. There were a few cases of adherence,
although this was resolved soaking the dressing off. ~ Wound pH

The pH level of a wound can be a clinical
Wear time indication to healing (Sharpe, 2009). In this study
The 17 wounds were assessed four times after the  litmus paper was applied to the wound fluid at
initial time zero assessment, giving 68 individual  dressing changes.
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Table 1: Dressing wear time (in days)

1 7 3 5 4
2 3 7 7 7
3 (wound 1) 2 3 3 3
3 (wound 2) 4 7 4 4
4 3 3 3 4
5 4 3 3 7
6 3 7 7 7
7 4 4 4 4
8 4 4 4 4
9 4 4 2 2
10 7 7 4 6
11 3 7 3 7
12 3 4 7 7
13 (wound 1) | 7 7 4 4
13 (wound 2) | 7 7 4 4
14 7 7 4 7
15 5 7 7 7

7

KerraContact

A pH of 7 represents neutral; a pH below

is acidic representing a higher hydrogen

concentration, while a pH value above 7 is termed
base or alkaline and represents a lower hydrogen
concentration.

The pH values were assessed at each time point
and show that there was little change in pH value,
with most being just above neutral (7able 2).

DISCUSSION
The results from this study indicate that

Ag  meets Whites  (2015)

requirements of a dressing to be used for infected
leg ulceration.

Considering the indicators used for the
identification of infected wounds in this study, the
use of KerraContact Ag resulted in:

»52% mean healing rate after 4 weeks;
predictors of healing state that if they reduce in
area by 40% in 4 weeks the wound will track to
healing (Kimmel, 2013)

»wA reduction in moderate to high levels of
wound exudate from 94% to 47%

»wA 79.5% reduction in purulent exudate from
week to week 4

» Decreasing levels of pain at all time-points assessed
(upon application, during wear and upon removal).

This reduction in pain is indicative of a decrease in
infection (Cutting, 2008)

wAn improvement in the condition of
periwound skin. At week 0, only 18%
of wounds were associated with health
periwound skin, with 18% macerated,
(18%), 29% erythematous >2cm, and 24%
oedematous. At week four, 71% of periwound
skin was healthy, and no maceration, erythema
nor oedema was noted

» A stable pH level of the wounds; this may be a

clinical indication to healing; at all time points
in this study, most wounds remained pH
neutral or above.

The results support those of other studies.
Motta et als 50-patient multi-centre study,
demonstrated a  dramatic response  within
7 days of dressing application. Of the 50 patients,
45% went on to heal within an average of
2.9 weeks. Clinicians reported improvement in all
wound characteristics, particularly an increase in
granulation tissue, and decreased inflammation and
odour. In 93% of patients, pain level was reduced

with no pain at dressing application or removal.

The effect of silver dressings on biofilms
Delayed healing and wound infection are
considered often due to biofilm formation
(Phillips et al, 2010). Lemire et al (2015a) suggest
the current standardised antimicrobial dressing
test methods focus on bacteria in their planktonic
state and not as biofilms. This is problematic as
biofilms are characteristically more tolerant to
metal poisoning. Ag Oxysalts and various metal
compounds were tested for their antimicrobial
and anti-biofilm activity against bacterial strains,
and found that a lower level of Ag Oxysalts was
required. In another in vitro study with known
wound pathogens, Lemire et al (2015b) found that
Ag? and Ag’* ions effectively eradicate organisms
growing planktonically or in a mature biofilm
state, and prevent biofilm reformation at low
concentrations which reduces the risk of toxicity as
well as the overall exposure to silver.

Beasley (2015) aimed to assess the effectiveness
of KerraContact Ag at treating wound infection,
specifically reporting on the reduction in signs
and symptoms of infection and any changes in
the wound appearance. KerraContact Ag was
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used for 7 days. In the first patient, after seven
days wear, the dressing was removed and a 60%
reduction in thick, green slough was noted, along
with a reduction in wound size, and an increase in
epithelial tissue. The second patient’s wound had
a suspected biofilm. After seven days wear, most
sloughy tissue had been removed and granulation
tissue was present.

Although this study investigated the effect of
KerraContact Ag on infection indicators, the data
also shows that almost all wounds studied were on
a healing trajectory after 4 weeks (Kimmel, 2013).
This result suggests that all these wounds would go

on to healing.

CONCLUSION

This study has produced positive results
demonstrating that KerraContact Ag both

stimulates healing, as shown in the wound area
reduction data, and reduces the signs of infection,
as demonstrated in the other assessments.

The results demonstrate that even when the
underlying cause of the venous leg ulcer is being
treated with compression therapy, wounds can
become infected and the additional intervention of

KerraContact Ag can facilitate healing.

REFERENCES

Beasley A (2015) A Clinical Case Study Of The Effective Treatment
Of Wound Infection With KerraContact Ag. Poster presented at
the Wounds UK conference (Harrogate). Available at: http:/
www.crawfordhealthcare.com/images/docs/Alison_Beasley_-
KerraContact_Ag.pdf(accessed 17.03.2016)

Cutting KF (2008) Should evidence dictate clinical practice, or support it?
JWound Carel7(5):216

Expert Working Group (2012) International Consensus: Appropriate
use of Silver Dressings in Wounds. Available at: http://www.
woundsinternational.com/consensus-documents/view/
international-consensus-appropriate-use-of-silver-dressings-in-
wounds (accessed 17.03.2016)

Gethin G, Grocott P, Probst S, Clarke E. (2014) Current practice in the
management of wound odour: An international survey. International
Journalof Nursing Studies 51(6): 865—74

Kimmel HM (2013) An evidence-based algorithm for treating venous leg
ulcersutilizing the Cochrane database of systematic reviews. Wounds
25(9):242-50

Lemire JA Kalan L, Bradu A, Turner RJ (2015a) Silver Oxynitrate, an
Unexplored Silver Compound with Antimicrobial and Antibiofilm
Activity. Antimicrob Agents Chemother59(7):4031-39

LemireJA, Peppin D, Bradhu A, et al (2015b) A Closer Look At Silver: New
Formulations With Ag2+/3+ Have Enhanced Antibiofilm Activity In
Vitro And In Vivo. Poster presented at EWMA conference, London.
Available at: http://ewma.org/fileadmin/user_upload/EWMA /pdf/
EWMA _2015/Abstracts/Eposter_Antimicrobials_1.pdf(accessed
17.03.2016)

Michaels JA, Campbell WB, King BM et al (2009) A prospective
randomised controlled trialand economic modelling of antimicrobial
silver dressings versus non-adherent control dressings for venous leg
ulcers: the VULCAN trial. Health Technol Assess 13(56): 1-114, iii

Table 2: Wound pH from baseline to week 4

1 8 8 8 8 8
2 8 8 8 8 8
3 (wound 1) 8 8 8 8 8
3 (wound 2) 8 8 7 8 8
4 8 8 7 8 7
5 8 8 8 8 8
6 8 8 8 8 8
7 8 8 8 8 8
8 8 8 8 8 8
9 8 8 8 8 8
10 7 7 7 8 8
11 8 8 8 8 8
12 8 8 8 8 8
13 (wound 1) | 8 8 8 8 8
13 (wound 2) | 8 8 8 8 8
14 8 8 8 8 8
15 8 8 8 8 7

Motta G, Merkle D, Milne Cetal (2012) Multi-Center Prospective Clinical
Evaluationand Cost Analysis ofa New Silver dressing Poster presented
at: Symposium on Advanced Wound Care (SAWC) conference,
Baltimore, USA

Phillips PL, Wolcott RD, Fletcher ], Schultz GS (2010) Biofilms Made
Easy. Available from: http://www.woundsinternational.com/media/
issues/288/files/content_8851.pdf (accessed 17.03.2016)

Sharpe JR (2009) The effect of pH in modulating skin cell behaviour. Brit ]
Dermatol161(3):671-3

Spina C (2012a) Silver I, IL, I1I: Chemical Characteristics, Properties, and
Anti-microbial Activity. Dataon File. Crawford Healthcare Ltd

Spina C, Lischuk D, Miller S et al (2012b) Review of the Cytoticity of
Silver Dressings Safety in the Advent of New Regulatory Guidelines.
Poster presented at: Symposium on Advanced Wound Care (SAWC)
conference, Baltimore, USA

Storm-Versloot MN,Vos CG, Ubbink DT, Vermeulen H (2010) Topical
silver for preventing wound infection. Cochrane Database Syst Rev
17(3):CD006478

Thomason H, Beasley A (2015) A New Innovation in Treating Infected
Wounds and Disrupting Biofilms. Symposium presentationat Wounds
UK, Harrogate 2015. Available at: http://video.molehost2.net/
wounds-uk/harrogate-2015/crawford/ (accessed 6.04.2016)

Vermeulen H, van Hattem JM, Storm-Versloot MN, Ubbink DT. (2007)
Topical silver for treating infected wounds. Cochrane Database Syst
Rev 24(1):CD005486

White R (2015) High Oxygenation State Ag Oxysalts: the Clinical and
Scientific Rationale for Inclusion into a Wound Dressing. Symposium
heldatthe Wounds UK Conference, Harrogate

World Union of Wound Healing Societies (2008) Principles of Best
Practice: Wound Infection in Clinical Practice. An International
Consensus. Available at: http://www.woundsinternational.com/
media/issues/71/files/content_31.pdf(17.03.2016)

Young S (2015) An Innovative Antibacterial Dressing, KerraContact Ag, in
the Management of Venous Leg Ulcers. Poster presented at Wounds
UK, Harrogate. Available at: http://www.crawfordhealthcare.com/
images/docs/Poster WUK_-_KContact_Ag_-_Dr_S_Young.pdf
(accessed 17.03.2016)

KerraContact is a trademark of
Crawford Woundcare Ltd. Ag
Oxysalts is a trademark of

Exciton Technologies.

Wounds UK | EWMA SPECIAL | 2016

‘ ‘ WUK_Collarte amended.indd 67

67

03/05/2016 11:04‘ ‘



