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A real-life clinical evaluation  
of a next-generation 
antimicrobial dressing on acute 
and chronic wounds
l objective: to assess the effectiveness of a new, next-generation antimicrobial dressing (aQuacel 
ag+ dressing) in facilitating healing in a variety of hard-to-heal wounds that may have been compromised 
by infection and/or biofilm.
l Method: this was an international, multi-centred, real-life, non-randomised evaluation involving 
patients with a wide variety of slow-, non-healing or deteriorating chronic and acute wounds. there 
were no strict inclusion or exclusion criteria and the clinicians were asked to use their discretion in the 
selection of patients. the clinicians continued to use their standard protocol of care but replaced their 
existing primary wound-contact dressing with the next-generation antimicrobial dressing (nGad) for 
up to 4 weeks. clinicians could extend the treatment period if this was deemed clinically appropriate. 
Baseline assessments included wound bed characteristics, exudate level, indicators of wound biofilm, and 
signs and symptoms of infection. at the final assessment, the investigators reported the wound size, 
wound bed characteristics, and exudate level. 
l results: a total of 121 patients were recruited into the original evaluation, of which eight were 
excluded for incomplete data sets. most wounds (73; 64%) were either venous leg ulcers (59; 52%) or 
diabetic foot ulcers (14; 12%). at baseline, the wounds of (26; 23%) patients were slowly improving, 65 
were stagnant (58%) and 22 (19%) were deteriorating. just under three-quarters (74%) of the wounds 
had suspected biofilm (criteria including failure of a wound to heal, lack of response to topical and 
systemic antimicrobial agents, or the presence of slimy substances on the wound surface). following the 
evaluations, the average wound closure achieved for all wounds was 72.6%, 19 (17%) wounds healed, 47 
(42%) achieved at least 90% wound closure, and 71 (63%) achieved at least 75% closure. the average 
treatment period was 4.1 weeks; 35 wounds were treated with the dressing for more than 4 weeks. 
cost analysis indicated that potential antimicrobial dressing cost reductions of approximately 30% were 
realised using the nGad.
l conclusion: this real-life, non-randomised evaluation provides encouraging evidence that the nGad 
may have a role to play in facilitating wound progression towards healing by helping to eliminate the 
biofilm barrier. 
l declaration of interest: m. Walker, d. metcalf, d. parsons and p. Bowler are all employees of convatec 
ltd. aysha mendes da mata is an independent writer and annemarie Brown is an independent clinician, both 
received a fee and support from ma healthcare to write up the evaluation using data supplied by convatec.

biofilm; wound healing; chronic wounds; leg ulcers; debridement; aQuacel ag+; wound dressings

R
esearch into the pathogenesis of non-
healing wounds has revealed the 
increasingly complex and ever-chal-
lenging task of achieving closure in 
these wounds. The impact of intrinsic 

and extrinsic factors such as wound aetiologies 
and chronicity, ischaemia, comorbidities, medica-
tion, infection and the negative effects of pro-
longed inflammation are well documented.1–4 
More recently, however, attention has focused on 
wound biofilm to explain why some wounds do 
not heal. 

Although microbial bioburden has long been 
recognised as a potential barrier to wound healing, 
biofilm is now being considered as a key microbial 
impediment.1,5–7Biofilm involves surface-attached 
microbial communities encased within, and pro-
tected by, a self-produced extracellular polymeric 
substance (EPS).6 This barrier, often described as 
‘slime’, protects the microorganisms from external 
threats by blocking the action of antimicrobial 
agents, such as antibiotics and antiseptics, and 
inflammatory cell components. In addition, pol-
ymicrobial communities within a wound can 
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interact and communicate with each other in 
order to maintain a competitive advantage over 
the host.8 Biofilm has been implicated with 
impaired granulation-tissue formation and epithe-
lialisation, and persistent inflammation in 
wounds.5,6,9 

There is now substantial evidence to support the 
existence of biofilm in chronic wounds.6,10–15 In 
the light of this emerging evidence, the authors of 
the original TIME concept, to assess the manage-
ment of chronic wounds through good wound bed 
preparation by assessing tissue; infection/inflam-
mation; moisture imbalance; and edge of wound 
assessment, have highlighted the need to amend 
the framework to incorporate the clinical manage-
ment of biofilm.3,7

Currently, best management strategies for bio-
film removal include regular sharp debridement, 
vigorous cleansing, and appropriate use of system-
ic antibiotics and/or topical antimicrobial agents. 
1,3,12,16–19 However, biofilm is known to re-form 
quickly after debridement,7,20–22 and can tolerate 
the effects of antimicrobial agents and the immune 
system.6,23–25 Many clinicians would find the pros-
pect of undertaking regular sharp debridement in 
everyday clinical settings challenging.26 This led 
Ammons1 to suggest there is a need for additional 
methods of removing wound biofilm, including 
wound dressings.

A novel, next-generation antibacterial dressing 
(NGAD) utilising Hydrofiber technology has been 
developed that is able to effectively manage exudate 
in addition to managing key local barriers to wound 
healing, namely biofilm and infection.4 The three 
interactive components of the dressing (ionic silver 
the antimicrobial component, a metal chelator and 
a surfactant which facilitates biofilm disruption) 
work synergistically to both disrupt biofilm and 
expose microorganisms within biofilm to the micro-
bicidal action of ionic silver.27–29

This paper describes an international, multi-cen-
tre, real-life, non-randomised clinical product eval-
uation, undertaken to provide additional evidence 
to support previously published in vitro and in vivo 
data on the NGAD.27–30 It aimed to assess the dress-
ing’s effectiveness in promoting healing in hard-to-
heal wounds that may have been compromised by 
infection or biofilm. 

Methods
In this clinical evaluation, patients with slow-, 
non-healing or deteriorating wounds were recruit-
ed from 33 health-care facilities across 15 coun-
tries between May and October 2013. The recruit-
ing clinicians were all experienced in tissue 
viability and podiatry, and had previous experi-
ence with Hydrofiber wound dressings. While 
there was no strict inclusion or exclusion criteria, 

the clinicians were asked to use their discretion in 
the selection of patients with wounds that were 
failing to demonstrate any significant progression 
towards healing.

As the product had gained regulatory clearance 
for clinical use in all of the countries involved, no 
ethical committee approval was required.31 Since 
this was not a clinical research study, written 
informed consent was not essential, but verbal con-
sent was obtained between clinician and patient 
before starting the study. Product safety has previ-
ously been demonstrated in a 42-patient, non-com-
parative clinical study in non-healing chronic 
venous leg ulcers.32 

Treatment
Clinicians were requested to continue treating their 
patients with their own standard protocol of care 
but to replace their previously used primary wound 
contact dressing with the NGAD for up to 4 weeks 
and/or as deemed clinically appropriate. The princi-
pal aim of this evaluation was to assess wound pro-
gression through the application of this new prima-
ry dressing and it is acknowledged that variations in 
protocols of care would be expected from country to 
country. However, each clinician was primarily 
asked to evaluate each wound before and after treat-
ment with the NGAD.

Baseline assessment
A standard evaluation form was used for each 
patient to record basic demographic information, as 
well as details of any relevant medical history, con-
ditions and treatment, and the following informa-
tion relating to their wound:   
l Type of wound
l Location of wound
l Duration of wound (0–3 months; 3–6 months; >6 
months)
l Volume of wound (greatest length x greatest width 
x depth)
l Status of wound (slow-healing, stagnant or deteri-
orating) 
l Tissue types present in the wound bed (% of 
necrotic tissue, slough, granulation tissue and sus-
pected biofilm)
l Level of exudate (low, moderate, high)
l Signs and symptoms of infection (i.e. pain, ery-
thema, oedema, heat/warmth, malodour, purulent 
exudate, biofilm, discolouration of granulation tis-
sue, friable granulation tissue18,19,33,34

l Condition of surrounding skin (healthy, macerat-
ed, dry/eczematous)
l Previous treatments used.

Patients with three signs of clinical infection were 
considered to be at risk of infection and those with 
≥4 signs were considered to be clinically infect-
ed.33–35 Indicators of biofilm included failure of a 
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wound to heal (over a period of weeks to months), 
lack of response to topical and systemic antimicro-
bial agents, recurrent infections or the presence of 
slimy substances on the wound surface.36,37

Interim assessment
At each dressing change the following information 
was recorded: 
l Signs and symptoms of infection (as baseline) 
including suspected biofilm
l Exudate management (subjective rating: excellent, 
good, fair, poor)
l Pain (ongoing and at dressing change as measure 
on 0–10 VAS scale).38 

final assessment
At the final assessment, the following information 
was recorded to assess healing progress over the 

course of the evaluation: 
l Wound progress (decrease/increase in size)
l Volume of wound (as baseline)
l Condition of the surrounding skin (improved/
same/deteriorated)
l Tissues present in wound bed (as baseline with the 
addition of epithelial tissue)
l Exudate level (as baseline).

Healing was defined as 100% epithelialisation 
with no drainage. 

cost analysis
Potential cost savings that could be achieved with 
the use of the NGAD were estimated. In order to do 
this, all wounds in the evaluation were classified at 
baseline and at endpoint according to one of fol-
lowing wound health states identified by:32

l Healed: skin is intact
l Improved: wound is progressing towards healing
l Same: wound is neither healing nor deteriorating
l Deteriorating: wound is increasing in size, exudate 
or odour and surrounding skin is deteriorating.

Harding et al.32 determined and defined these 
categories (as well as one category not used in the 
present evaluation for severe wounds that are 
infected or have complications requiring hospi-
talisation) on the basis that they are distinct and 
clinically relevant—a theory that had been tested 
and confirmed in a pilot study in 2000. The 
authors then estimated antimicrobial dressing 
treatment costs for each of these stages of wound 
healing using NHS prices, the Drug Tariff, the Brit-
ish National Formulary and National Reference 
Costs (2009). A standardised data-collection 

fig 1. number of participants by country
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Table 1. evaluation sample patients by wound type and duration

ulcer type
no. of  
patients

Mean age (years) 
(range)

wound duration*
0–3 months 3–6 months >6 months

vlu 59 72 (44–92) 13 9 37

dfu 14 70 (42–87) 7 2 5

traumatic wound 9 68 (30–90) 5 2 2

pu 9 74 (23–88) 2 5 2

other:
l abscess
l cellulitis
l inflammation
l radiation
l rectal
l tumour

7
2
1
1
1
1
1

59 (25–88)
25 and 41
46
76
88
59
68

3
1
1
1
–
–
–

1
–
–
–
–
–
1

3
1
–
–
1
1
–

ssi† 5 60 (59–68) 5 - -

postoperative wound 5 43 (28–76) 2 1 2

amputation 4 63 (58–69) 2 2 1

* results refer to number of patients
† ssi was not defined
vlu = venous leg ulcer; dfu = diabetic foot ulcer; pu = pressure ulcer; ssi = surgical site infection
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instrument was used to collect data for a total of 
827 weekly observations and any planned treat-
ment between visits. The health states (defined as 
healed; progressing; static; deteriorating and 
severe) were found to be clinically meaningful in 
that costs were found to be similar within health 
states, and as might be expected, wounds were 
shown to become more costly to treat as they 
increased in severity.32 

Estimated costs for antimicrobial dressings from 
Harding et al.32 were then applied to the wounds in 
the present evaluation, based on wound health 
states at baseline endpoint. It should be noted that 
estimations were based on the same antimicrobial 
dressing costs (2009) as used by Harding et al.32

Results 
Sample
A total of 121 patients were recruited into the evalua-
tion. This was reduced to 113 patients for evaluation 
as eight were withdrawn due to incomplete data sets. 

Patients
The final sample (n=113) consisted of 53 males and 
60 females with a median age of 69 (mean: 67; 
range: 23–92; Table 1); however, one patient age was 
not specified. The majority of patients were from 
Poland (24%; n=27) and Canada (20%; n=23; Fig 1). 
Full details are given in Fig 1. Many patients pre-
sented with additional comorbidities (49%) such as 
diabetes, rheumatoid arthritis and obesity, which 
could potentially contribute to impair wound heal-
ing;39,40 see Table 2 for a full list of recorded comor-
bidities. More than half of the sample presented 
with venous leg ulcers (VLUs) (52%; n=59; Table 1). 
All wound types are given in Table 1. Wound types 
were further categorised by wound duration, which 
was classed as 0–3 months, 3–6 months or >6 
months (Table 1).

Baseline measurements
At baseline, the wounds of 26 patients (23%) were 
considered to be improving (for example, slow heal-
ing or showing minimal signs of improving but 
were not considered static or stagnant), 65 were 
stagnant (58%) and 22 (19%) were deteriorating. 
The number of wounds with clinical signs of infec-
tion is shown in Fig 2. 

In total, 62 wounds had three clinical signs of 
infection at baseline, 56 of which also had sus-
pected biofilm (90% of subgroup; 50% of total); 44 
had four clinical signs of infection, of which 39 
also had suspected biofilm (89% of subgroup; 35% 
of total); and 22 had five or more clinical signs of 
with suspected biofilm (100% of subgroup; 19% of 
total) (Fig 3).

At baseline patients were on a range of different 
antimicrobial treatments (Fig 4). The most common 
antimicrobial treatment was silver dressings 31 
(27%) followed by antibiotic (22) and iodine solu-
tion (17; Fig 4).

final evaluation measurements
In 35 patients, at the clinicians’ discretion, the 
NGAD was applied for more than 4 weeks because 
of the wound healing progress observed, hence at 
least one wound reported healed within 5 weeks. Fig 
5 highlights the mean time to healing across the 
wound types evaluated.  

Quantitative wound closure 
Of the 113 wounds included in this clinical evalu-
ation, 107 (95%) either healed or improved by the 
end of the treatment period, and the average 

Table 2. list of comorbidities

allergies  

arterial/venous hypertension                 

cellulitis

chemotherapy

chronic obstructive pulmonary disease (copd)

coronary arterial disease                          

diabetes/diabetic neuropathy                 

dialysis

dementia

depression

Gout

hormone therapy

hyperlipidaemia

hypertension

hypothyroidism

ischaemia

lymphoedema

muscular dystrophy

neuropathy

obesity

obstructive sleep apnea

oedema 

osteoporosis/osteoarthritis

parkinson’s

phlebitis

poly pharmacy

pulmonary tuberculosis

pulmonary vascular disease

pyroderma gangrenosum

rectal cancer

rheumatoid arthritis
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wound closure achieved was 72.6% (as measured 
by wound volume reduction). Nineteen wounds 
(17%) healed completely, 47 (42%) reduced in size 
by at least 90%, and 71 (63%) achieved at least 
75% wound closure (Fig 6). Of the six (5%) wounds 
that did not improve, two (2%) stayed the same 
and four (4%) increased in size. Of the 39 wounds 
in the 0–3 month baseline duration category, 11 
(28%) completely healed, 27 (69%) improved by 
an average of 85% and one (3%) increased in size. 
Of 22 wounds in the 3–6 months category, three 
(14%) healed completely, 17 (77%) improved by 
an average of 75%, and two increased in size (9%). 
Of the 52 wounds in the >6 months category, five 
(10%) healed, 44 (85%) improved by an average of 
67%, two (4%) remained the same and one (2%) 
increased in size. Wounds that increased in size 
were most frequently associated with aggressive 
debridement of devitalised, necrotic tissue.

Marked reductions in wound size were observed 
at the end of the treatment period, irrespective of 
baseline wound duration and wound type (Fig 7). 

While the treatment period ranged from 1-8 weeks, 
the average treatment period for this evaluation was 
4.1±1.7 weeks (mean±standard deviation). 

wound-bed quality
After application of the NGAD, there was a decrease 
in the amount of necrosis and slough observed, as 
well as increases in the percentage of granulation 
and epithelial tissue compared with baseline (Fig 8). 

There was a general reduction in exudate levels 
during the course of the evaluation (Fig 9). At base-
line, 86 wounds (83%) had high or moderate exu-
date levels, decreasing to 30 (32%) at the end of the 
evaluation. Only 18 (17%) wounds had low exudate 
levels at baseline, whereas this number increased to 
63 (68%) by the evaluation end. However, it should 
be noted that data on exudate levels were missing 
for up to 20 wounds (18%) throughout the evalua-
tion period. The calculated percentages take into 
account that the number of exudate evaluations 
was different from baseline (104 evaluations) and 
study end (93 evaluations). 

Overall, the condition of the surrounding skin 
improved over this evaluation period in 109 (96%) 
evaluated patients (Figure 10). No clinical condi-
tions of the surrounding skin were recorded by cli-
nicians for the remaining four patients. At base-

fig 2. number of patients with clinical signs of infection at 
baseline 
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fig 3. percentage of patients with suspected wound 
biofilm and/or three or more clinical signs of infection and 
suspected biofilm
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fig 4. number of patients undergoing antimicrobial 
treatments at baseline
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fig 5. mean time to healing across wound types 
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line, 47 patients’ (43%) wounds were reported as 
macerated or wet surrounding skin, 29 wounds 
(27%) as having dry/eczematous surrounding skin, 
and 33 (30%) as having healthy skin. At the evalu-
ation endpoint, only 6% of the wounds were 
observed to still have dry/eczematous surrounding 
skin conditions.

cost analysis
Potential cost savings were achieved using the NGAD, 
based on the general shift of wounds from the more 
costly ‘deteriorating’ and ‘same’ categories, to 
‘improved’ or ‘healed’. Table 3 compares weekly anti-
microbial primary dressing costs estimated32 for each 
wound type, per baseline duration category, at base-
line and at endpoint. For patients with wounds in 
the 0–3 month category, the baseline weekly cost of 
£104.09 reduced to £62.09 following use of the 
NGAD, a reduction of £42.00 per patient per week. 
For wounds in the 3–6 month category, the weekly 
cost fell from £100.46 to £83.88, a reduction of 
£16.58 per patient per week. For wounds in the >6 
month category, the weekly cost fell from £116.02 to 

£81.49, a reduction of £34.53 per patient per week. 
As over 50% of the wounds evaluated were of >6 
months’ duration, these data suggest that the use of 
the NGAD might achieve potential cost savings when 
used in non-healing wounds. Table 3 displays the 
cost estimates of treating wounds by duration in 
their different health states at baseline and after treat-
ment with the NGAD.

Discussion
This clinical evaluation set out to assess the effect 
of the NGAD, when incorporated into standard 
clinical practices, on a diverse range of deteriorat-
ing, static or slowly improving wounds that were 
likely to be impeded by infection or suspected bio-
film, in patients from clinical settings across Europe 
and Canada. It was a real-life evaluation, in that it 
involved a large number of patients (n=113), from 
a variety of health-care facilities, who were invited 
to recruit patients at their own discretion and 
regardless of aetiology, using the sole inclusion cri-
terion that wounds must be failing to progress as 
expected. In this way, the evaluation reflects day-

fig 6. percentage decrease ( ) or increase ( ) for each wound in the evaluation
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judgments about dressing selection, based on indi-
vidual patient requirements. The findings there-
fore give a pragmatic insight into the clinical out-
comes that might be expected following the use of 
the NGAD in everyday practice.

At baseline, indications were that previously 

used antimicrobial agents (including systemic 
antibiotics and silver and iodine topical agents) 
were having little impact on wound progression. 
Following the introduction of the NGAD, consid-
erable improvements in wound progression were 
observed, irrespective of wound type and dura-
tion. Of particular note was that 19% of the 113 
wounds included in this evaluation healed com-
pletely, and 76% were associated with an improved 
healing status in an average treatment period of 
4.1 weeks. Additionally, the number of patients 
experiencing moderate to high exudate levels 
decreased from 75% at baseline to 27% at the end 
of the evaluation, and an improvement in peri-
wound skin was observed in 64% of patients. Since 
biofilm was suspected in a majority of the wounds 
evaluated (based on wound appearance, lack of 
wound progression, lack of response to topical and 
systemic antimicrobial agents36,37 the overall 
favourable response to the NGAD observed indi-
cates that it may have a role to play in reducing 
biofilm and subsequently allow chronic wounds 
to progress towards healing. The improvements in 
granulation tissue formation and epithelialisation 
observed following use of the NGAD in this evalu-
ation mirror observations made in a validated and 
robust wound biofilm animal model.30

However, it is important to consider that this was a 
non-controlled evaluation that reflects the reality of 
day-to-day clinical practice. The only inclusion crite-
ria were that wounds were failing to progress as 
expected, with clinicians also being asked to note 
signs of infection and biofilm. However, in our opin-
ion, the large number of comorbidities experienced 
by the recruited patients and the wide range of anti-
microbial products used previously, to which the 
wounds had failed to respond, are strong indicators 
that the wounds were chronic and that the NGAD 
was used as indicated. 

It is widely accepted that a chronic wound is one 
that does not proceed to heal, as expected, within 
three months.41 With this is mind, we categorised the 
wounds, based on their baseline wound duration, as 
either 0–3 months, 3–6 months and ≥6 months. 
While the wounds in the 0–3 month category could 
be regarded as ‘acute’, they were only included in the 
evaluation if they were not progressing as expected 
(that is, were deteriorating, static or healing slower 
than anticipated). 

Since the 1970s, biofilm has been implicated in 
a variety of chronic clinical conditions character-
ised by recurrent infections and tolerance to anti-
microbial agents.42 While the concept of wound 
biofilm is widely accepted, there is still debate as 
to whether it is possible to determine if a biofilm 
is present in the wound.43 There is further contro-
versy over whether wound biofilm may be seen 
with the naked eye, with some proposing that its 

fig 7. average wound size reductions by duration and wound type from 
evaluation baseline to endpoint
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fig 8. Increase in granulation tissue (baseline versus 
evaluation end) and reduction in necrosis, slough 
plus improvement in re-epithelialisation
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fig 9. changes in exudate level at base line and 
endpoint after treatment with nGad
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presence may be indicated by visual and non-visu-
al signs,18,19,36,37 and others proposing that sophisti-
cated laboratory techniques are required to con-
firm biofilm presence without the use of a biofilm 
detection method, as yet, unavailable to clini-
cians.19,36,37,43,44 However, it should be noted that in 
addition to visible signs of suspected biofilm, in 
this evaluation, wounds were also considered to be 
biofilm-positive if they had experienced recurrent 

infection, and/or if there was poor response to 
topical and systemic antimicrobials.

The NGAD incorporates design features to facili-
tate healing in problematic wounds by disrupting 
biofilm and subsequently exposing associated 
micro-organisms to the killing effect of ionic silver. 
Indeed, in vivo research has demonstrated that it is 
able to remove macroscopic biofilm and support 
epithelialisation to a significantly greater extent 
than Telfa AMD (a PHMB-containing gauze dress-
ing) and a non-silver-containing Hydrofiber dress-
ing.30 The results presented here contribute further 
to the growing pool of evidence for the NGAD.

Biofilm-related infections have been reported to 
account for annual costs in the region of $94 billion 
in the US, and soft-tissue infections (for example dia-
betic foot ulcers) are considered to be one of the major 
biofilm-associated diseases.45 Observations of improve-
ment in wound progression following the use of the 
NGAD enabled potential antimicrobial dressing cost 
savings to be calculated based on a recently published 
wound care costing methodology.32 Considering all 
113 wounds included in this evaluation and the asso-
ciated wound progression, a weekly, dressing-inclu-

Table 3. cost estimates by baseline wound duration and wound status at baseline and endpoint32

wound 
duration

no. of 
wounds

weekly 
antimicrobial 
dressing cost 
per wound 

Total weekly 
antimicrobial 
dressing cost

no. of 
wounds

weekly 
antimicrobial 
dressing cost 
per wound

Total weekly 
antimicrobial 
dressing cost

Baseline endpoint

0–3 months

healed 0 £0.00 £0.00 12 £6.04 £72.48

improved 13 £87.59 £1138.67 25 £87.59 £2189.75

same 18 £100.27  £1804.86 0 £0.00 £0.00

deteriorating 7 £159.45  £1116.15 1 £159.45 £159.45

total 38 £104.09 £3955.42 38 £62.09 £2359.42

3–6 months

healed 0 £0.00 £0.00 1 £6.04 £6.04

improved 9 £87.59 £788.31 21 £87.59 £1839.39

same 11 £100.27 £1102.97 0 £0.00 £0.00

deteriorating 2 £159.45 £318.90 0 £0.00 £0.00

total 22 £100.46  £2210.12 22 £83.88 £1845.36

>6 months

healed 0 £0.00 £0.00 6 £6.04 £36.24

improved 4 £87.59 £350.36 45 £87.59 £3941.55

same 36 £100.27  £3609.72 1 £100.27 £100.27

deteriorating 13 £159.45  £2072.85 1 £159.45 £159.45

total 53 £116.02  £6149.06 53 £81.49 £4318.97

fig 10. improvement in skin conditions
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sive cost saving of 29.1% per patient (£107.04 baseline 
cost, versus £75.85 with the NGAD included) was 
observed. Further clinical and cost-effectiveness stud-
ies are required to support these initial observations.

limitations
This evaluation has several limitations. There was no 
standardised treatment protocol, other than the 
incorporation of the NGAD into existing best prac-
tice. As a result, a variety of different cleansing agents 
and secondary dressings were used, introducing a 
range of variables to the evaluation. This reflects the 
real-life context of the evaluation, as additionally 
treatment periods were also left to the clinicians’ dis-
cretion. In addition, the clinical evaluation form did 
not stipulate how to measure wound depth, or define 
surgical site infection, while exudate levels and the 
condition of the peri-wound skin were assessed dif-
ferently at baseline and at the end of the evaluation. 

Given the widespread acknowledgement of the 
clinical manifestations of biofilm in a diversity of 
clinical infections and its tolerance to antimicrobial 
strategies, it is likely that the majority of wounds 
included in this clinical evaluation were not healing 
as a consequence of biofilm involvement. Noticea-
ble wound progression following implementation 
of the NGAD in a majority of cases was likely due to 
its ability to reduce the impact of biofilm. However, 
further controlled clinical research is required to 
confirm these findings.

Conclusion
The NGAD is a new antimicrobial dressing designed 
to effectively manage wound exudate, infection and 
biofilm. Of the 113 patients included in this evalua-
tion, 74% had wounds with suspected biofilm. Fol-
lowing an average treatment period of 4.1 weeks, the 
majority of wounds had either healed or improved 
(n=107; 94.7%). This clinical evaluation provides 
good preliminary evidence of the benefits of the 
NGAD for non-healing chronic and acute wounds 
that may be impeded by suspected biofilm, although 
randomised studies are needed to substantiate this. n

Participating clinicians:

hildegard Kerler, nursing specialist wounds: icW, oberschwabenklinik ravensburg, Germany
anke Bültemann, nursing care expert, Wundcentrum, asklepios Klinik harburg, Germany
thomas Bonkowski, nursing supervisor: clinic and outpatient clinic for surgical ward, 
universitätsklinikum regensburg, Germany
artur panow, nurse, universitätsklinikum regensburg, Germany
Kornelia rondeck, nursing wound specialist: chronic wounds, asklepios Klinik harburg, Germany
rosa rita Zortea, infermiere specialista wound care, assl trieste, italy
francesco petrella, chirurgo responsabile centro distrettuale di riferimento per la cura 
delle ulcere cutanee, asl napoli 3 sud ds 34, italy
ferdinando campitiello, chirurgia Geriatrica, seconda universita’ degli studi di napoli, italy
michael driver, diabetes specialist podiatrist, diabetes centre, scunthorpe General hospital, 
north lincolnshire, uK
louise mitchell, podiatrist/clinical lead in diabetes, Birmingham community healthcare, uK
rosalind puzey, plastic surgery specialist nurse, head and neck opd. royal derby hospital, uK
marie Wilson, tissue viability cns, healogics wound healing centres previously croydon health 
services, uK
Glynis Billamore, vascular clinical nurse specialist, inverclyde royal hospital, Greenock, scotland
david harries, tissue viability nurse, Birmingham community health care nhs trust, uK
diane hayes, tissue viability nurse, Birmingham community health care nhs trust, uK
vitor santos, nurse specialist, centro hospitalar do oeste, portugal
alexander Zubiaur-Barrenengoa, e.s alango (comarca uribe), spain
paz Beaskoetxea-Gómez, d.u.e, osi Barrualde-Galdakao, spain
josé luis lázaro-martinez, podiatria. prof, universida d complutense de madrid, spain
františek Špacek, surgeon, university hospital of Goodwill Brothers, slovakia
david Keast, clinical adjunct professor of family medicine, schulich school of medicine and 
dentistry, main Building at parkwood institute, canada
Kathryn Braun, Wound resource nurse, rQhr home care treatment centre, regina, sK, 
canada
Kevin Woo, assistant professor school of nursing, faculty of health sciences, school of nursing, 
faculty of health sciences, Queen’s university, canada
jan stryja, vascular surgeon, cardiovascular centre of podlesi hospital, trinec, czech republic
júlia cĕrnohoská, dermatovenerologist, dermal centre, dept. of dermatovenerology, melnik, 
czech republic
stella amesz, specialist nurse, Wond expertise centrum Groene hart Ziekenhuis, the netherlands
emmy dijkmans, nurse and wound consultant, Wond expertise centrum Groene hart 
Ziekenhuis, the netherlands
jaspar alita, msc, mitralis expertise centrum Wondzorg, the netherlands
pernilla Bäck, rn, dermatology department, södersjukhuset, stockholm, sweden
cecilia jansson, assisting nurse, dermatology department, södersjukhuset, stockholm, sweden
agneta Bergsten, rn, dermatology department, södersjukhuset, stockholm, sweden
camilla Bak nielsen, rn, Wound center, auh, denmark
hulda skov hansen, rn, Wound center, sønderborg, sweden
maciej sopata, md, phd, ass prof. chair and department of palliative medicine, hospice palium, 
university of medical sciences, poznan, poland
Grzegorz Krasowski, md, phd, head of surgery department, surgery department, KcZ - 
Krapkowice medical center, Krapkowice, poland
sławomir Kaczmarek, md, surgeon, medica-trend, Wound treatment center, Kalisz, poland
paulina mościcka, rn, dr of health science, teaching hospital of jurasz, Bydgoszcz, poland

JoWC_2015_24_1_11_22_walker.indd   20 05/01/2015   15:04



practice
s

t h i s  a rt i c l e  i s  r e p r i n t e d  f ro m  t h e  j o u r n a l  o f  wo u n d  c a r e   vo l  2 4 , n o  1 , j a n ua ry  2 0 1 5

Quantitative analysis of the 
cellular inflammatory response 
against biofilm bacteria in chronic 
wounds. Wound repair regen 
2011; 19: 3, 387–391.
14 han, a., Zenilman, j.m., 
melendez, j.h. et al. the 
importance of a multifaceted 
approach to characterizing the 
microbial flora of chronic 
wounds. Wound repair regen 
2011; 19: 5, 532–541.
15 neut, d., tijdens-creusen, e.j., 
Bulstra s.K., et al. Biofilms in 
chronic diabetic foot ulcers – a 
study of 2 cases. acta orthop 
2011; 82: 3, 383–385.
16 Wolcott, r.d., rhoads, d.d. a 
study of biofilm-based wound 
management in subjects with 
critical limb ischaemia. j Wound 
care 2008;17: 4, 145–155.
17 rhoads, d.d., Wolcott, r.d., 
percival, s.l. Biofilm in wounds: 
management strategies. j. Wound 
care 2008; 17: 11, 502–508. 
18 hurlow, j., Bowler, p. clinical 
experience with wound biofilm 
and management: a case series. 
ostomy Wound manage 2009; 55: 
4, 38–49.
19 hurlow, j., Bowler, p. potential 
implications of biofilm in chronic 
wounds: a case series. j Wound 
care 2012; 21: 3, 109–119.
20 o’toole, G., Kaplan, h.B., 
Kolter, r. Biofilm as a microbial 
development. ann rev microbiol 
2000; 54: 49–79.
21 Wolcott, r.d., Kennedy, j.p., 
dowd, s.e. regular debridement 
is the main tool for maintaining a 
healthy wound bed in most 
chronic wounds. j Wound care 
2009; 18: 2, 54–56.

22 Wolcott, r.d., rumbaugh, K.p., 
james, G. et al. Biofilm maturity 
studies indicate sharp 
debridement opens a time-
dependent therapeutic window. j 
Wound care 2010; 19: 8, 
320–328.
23 nickel, j.c., ruseska, i. Wright, 
j.B., costerton, j.W. tobramycin 
resistance of cells to 
pseudomonas aeruginosa growing 
as biofilm on urinary indwelling 
catheter material. antimicrob 
agents chemother 1985; 27: 4, 
619–624.
24 moss, a.h., vasilakis, c., holley, 
j.l. et al. use of a silicone-dual-
lumen catheter with a dacron 
cuff as a long-term vascular 
access for hemodialysis patients. 
am j Kidney dis 1990; 16: 3, 
211–215.
25 marr, K.a., sexton, d.j., 
conlon, p.j. et al. catheter-related 
bacteraemia and outcome of 
attempted catheter salvage in 
patients undergoing hemodialysis. 
ann intern med 1997; 127: 4, 
275–280.
26 o’Brien, m. debridement: 
ethical, legal and practical 
considerations. Br j community 
nurs 2003; 8: 23–25.
27 said j., Walker m., parsons p. et 
al. an in vitro test of the efficacy 
of an anti-biofilm wound dressing. 
int j pharm 2014; 474: 177–181.
28 parsons, d., short, d., 
meredith, K., rowlands, v. a new 
anti-biofilm hydrofiber dressing: 
demonstrations of enhanced 
silver penetration and biofilm 
removal in vitro. 2013; www.
woundsinternational.com/pdf/
content_11054.pdf. (accessed 

december 2014).
29 jones, s., towers, v., meredith 
K., parsons, s. (2014) anti-biofilm 
efficacy of a next-generation 
antimicrobial dressing using a 
novel in vitro model. www.
ewma2014.org/fileadmin/user_
upload/eWmaconferences/2014/
programme/programme_final_
enG_WeB.pdf (accessed 
decemeber 2014)
30 seth a.K., Zhong a., nguyen 
K.t., et al. impact of a novel, 
anti-microbial dressing on in vivo, 
pseudomonas aeruginosa wound 
biofilm: Quantitative comparative 
analysis using a rabbit ear model. 
Wound rep reg 2014; doi: 
10.1111/wrr.12232.
31 national research ethics 
service (2009) Questions and 
answers. medical devices. http://
tinyurl.com/ng53ub2 (accessed 12 
september 2014)
32 harding, K., posnett, j., 
vowden, K (2012). a new 
methodology for costing wound 
care. int Wound j 2012; 10: 6, 
623–629. 
33 cutting, K.f., harding, K.G. 
criteria for identifying wound 
infection. j Wound care 1994; 3: 
4, 198–201. 
34 Gardner, s.e., frantz, r.a., 
doebbeling, B.n. the validity of 
the clinical signs and symptoms 
used to identify localized chronic 
wound infection. Wound repair 
regen 2001; 9: 3, 178–186.
35 Gardner, s.e., hillis, s.l., frantz, 
r.a. clinical signs of infection in 
diabetic foot ulcers with high 
microbial load. Biol res nurs 
2009; 11: 2, 119–128.
36 metcalf, d.G., Bowler, p.G., 

hurlow, j. a clinical algorithm for 
wound biofilm identification. j 
Wound care 2014; 23: 3, 137–142
37 metcalf, d.G., Bowler, p.G. 
clinician perceptions of wound 
biofilm int Wound j 2014; doi: 
10.1111/iwj.12358 
38 huskisson, e.c. measurement 
of pain. lancet 1974; 9: 2, 
1127–1131.
39 rayner, r., carville K., Keaton 
j. et al. leg ulcers: atypical 
presentations and associated 
comorbidities. Wound pract res 
2009; 17: 4, 168–185.
40 vowden, p. (2001) hard to 
heal wounds made easy. Wounds 
int www.woundsinternational.
com/made-easys/hard-to-heal-
wounds-made-easy (accessed 
decemeber 2014).
41 Kirketerp-moller K., 
Zulkowski K., james G. chronic 
Wound colonization, infection, 
and Biofilms. in t. Bjarnsholt et al. 
(eds.), Biofilm infections. springer, 
2001.
42 dolan, r.m., costerton, j.W. 
Biofilms: survival mechanisms of 
clinically relevant micro-
organisms. clin microbiol rev 
2002; 15: 2. 167–193.
43 White, r.j., cutting, K.f. (2012) 
Wound biofilms – are they 
visible? j Wound care 2012; 21: 3, 
140–141.
44 cowan, t. Biofilms and their 
management: from concept to 
clinical reality. j Wound care 
2011; 20: 5, 220–226.
45 römling, u., Kjellberg, s., 
nomark, s. et al. microbial biofilm 
formation: a need to act. j intern 
med 2014; 276: 2, 98–110.

©
 2

0
1

5
 M

A
 H

e
A

l
t

H
c

A
r

e
 l

t
d

JoWC_2015_24_1_11_22_walker.indd   21 05/01/2015   15:04



            

JoWC_2015_24_1_11_22_walker.indd   22 05/01/2015   15:04


