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Abstract

The performance and safety of Exufiber® gelling fibre and Aquacel® Extra™

Hydrofiber® wound dressings were compared for the management of chronic,

exuding leg ulcers. The 6-week study (≤ 24 weeks in a subgroup of subjects)

was a randomised, open-label, parallel-group, multicentre, non-inferiority

design. Adults (n = 248, 30–97 years of age) were randomised to either

Exufiber® or Aquacel® Extra™ dressing. The dressings were applied at base-

line and evaluations of wound condition and performance of the dressing were

recorded at 1, 2, 3, 4, and 6 weeks. The primary efficacy endpoint was the per-

centage reduction in wound area at 6 weeks relative to baseline, in the per pro-

tocol (PP) population. A median relative reduction of 50% for Exufiber®

(n = 100) vs 42% for Aquacel® Extra™ (n = 107) was demonstrated in the PP

population (P = 0.093) and confirmed in the intention-to-treat population. As

the mean and 95% confidence interval for the difference in relative wound area

reduction between groups at 6 weeks was �29.4% (�63.5; 3.2), and the lower

limit did not exceed 12%, non-inferiority of Exufiber® was concluded. Both

dressings were well tolerated and no safety concerns were identified in both

groups. Clinicians' satisfaction with the dressings was higher for Exufiber®

than for Aquacel® Extra™ in terms of ease of use and management of exudate,

slough, and blood.
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Key Messages
• gelling fibre dressings are recommended for their ability to maintain a moist

wound healing environment by absorbing wound exudate to form a
cohesive gel and are particularly important in venous ulcers, which are very
often exuding
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• the 6-week study was a randomised, open-label, parallel-group, multicentre,
and non-inferiority design involving 248 adults with exuding leg ulcers

• Exufiber® was non-inferior to Aquacel® Extra™ with regard to wound
reduction at 6 weeks. A median relative reduction of 50% for Exufiber®

(n = 100) vs 42% for Aquacel® Extra™ (n = 107; P = 0.093) was reported
(per protocol [PP] population). Although this difference was not statistically
significant, a trend towards greater mean relative wound reduction was
shown for Exufiber®

• clinicians' opinions were highly favourable towards Exufiber® in virtually
every aspect of the dressing's features and technical performance, such as
ease of removal, non-adherence to wound bed and periwound skin, ability
to absorb and retain exudate, ability to retain slough and blood, and overall
experience

1 | INTRODUCTION

Although wound exudate is commonly thought to be a
negative feature of wound healing, it does, in fact, have a
number of beneficial healing properties, including the
maintenance of a moist wound bed (preventing the wound
from drying out), helping the migration of skin cells, pro-
viding essential nutrients to the wound and encouraging
autolysis.1 Exudate does become an issue, however, when
its volume becomes excessive and when its composition
changes (e.g., when it becomes thick); steps must be
taken to manage the exudate to prevent complications.
Upstream all causes of exudates should have been
researched and controlled. The main etiologies of exudates
in venous ulcers are probably non-adherence to venous
compression or insufficient compression pressure.

Poor management of exudate in chronic wounds can
lead to a number of problems, including wound and peri-
wound breakdown or maceration due to leakage and a
delay in healing. In chronic wounds, excessive levels of
exudate within the wound bed can lead to elevated pro-
teolytic activity due to an imbalance in the levels of cer-
tain matrix metalloproteinases (MMPs), particularly
MMP-2 and MMP-9, resulting in tissue destruction and a
delay in healing.2

The presence of excess exudate not only affects the clin-
ical outcome of the wound (delay in healing, infection),
but can also negatively impact patients, in terms of discom-
fort and pain, leakage, malodour, and increased frequency
of dressing changes and soiling of clothes.3,4 Furthermore,
healthcare resources are likely to be increased, related to
extended treatment periods, increased requirement for
dressings, more staff time, and requirement for antimicro-
bials and other medication.3 Therefore, when excess exu-
date is present in a wound, steps must be taken quickly to
prevent wound deterioration, periwound skin damage (e.g.,
maceration), wound infection and delay in healing.

Dressing selection for chronic, exuding wounds is a
key aspect of effective wound management and any dress-
ing selected must be able to adapt to a changing wound
environment, particularly in chronic wounds that do not
necessarily follow the usual steps of healing. Although
wound dressings are essential, dressing-associated compli-
cations are not uncommon and can lead to an increase in
wound size as well as further hindering wound healing.
Dressing-related issues include suboptimal moisture bal-
ance, adherence to the wound bed, mechanical stress and
movement, presence of foreign bodies, suboptimal temper-
ature and chemical imbalance and stress.5,6 The ideal
wound dressing for chronic, exuding wounds should be
able to handle fluid (absorption and retention of exudate
and its components, even under pressure), reduce the risk
of leakage and spread of exudate onto the periwound area
(reducing the risk of maceration) and provide a barrier
against infection.7 Other attributes are that the dressing
should have conformability, be comfortable for patients to
wear, be easy to use, provide optimal dressing change fre-
quency, minimise unnecessary wound disturbance and be
cost-effective.7

Gelling fibre and Hydrofiber dressings are recom-
mended for their ability to maintain a moist wound heal-
ing environment by absorbing wound exudate to form a
cohesive gel; the gelling action of the dressing facilitates
debridement by autolysis.8 Exufiber® (Mölnlycke Health
Care AB, Gothenburg, Sweden) and Aquacel® Extra™
(ConvaTec Group Plc, Reading, UK) are two dressings
with these properties that are used to manage chronic,
exuding wounds, such as venous leg ulcers (VLUs). It is
well documented that venous ulcers are difficult to man-
age, not least because of the amount of pain they cause to
patients.9 A wealth of evidence supports the use of Aqua-
cel® Extra™ in wounds with elevated levels of exudate.
The dressing was used effectively to manage moderate to
high levels of exudate, resulting in a reduced need for
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dressing change and resource use, as well as being scored
positively on patient-recorded outcomes, such as pain
and comfort.10 Exufiber® is a next-generation gelling
fibre dressing containing Hydrolock® Technology that
both absorbs and locks away exudate within the fibres. It
has been shown to lower the risk of leakage and macera-
tion creating an optimal healing environment for highly
exuding wounds such as VLUs and cavity wounds.11

It is also important that the selected dressing is able
to maintain its fluid management capacity even when
exposed to the impact of real-world factors that can affect
dressing performance. Dressings must maintain their
mechanical strength and remain fully intact under the
effect of any potential forces, including bodyweight
forces, throughout the period of use.12 Using a novel
experimental approach and robotic computer-controlled
phantom of an exuding sacral pressure ulcer, Lustig et al.
(2020) demonstrated the consistent transfer of fluids from
Exufiber to a secondary dressing when different simu-
lated patient body postures were applied.12 The authors
highlighted how dressing structure interacts with the
patient and individual wound characteristics, as well as
environmental factors acting on the wound and that this
type of laboratory method and the system allows for the
investigation of dressing performance, with exposure of
dressings to exudate-like fluids at the chemical, mechani-
cal, thermodynamic and use conditions which replicate
real-world settings.12 Exufiber demonstrated a higher
sorptivity (defined by the authors as the ability of dress-
ings to transfer exudate away from the wound bed by
capillary action) and better durability (defined by the
authors as the capacity of dressings to maintain their
[structural] integrity over time and during their removal),
withstanding five times greater strain energy than the
comparator product before failure occurred when tested
in the supine configuration.12

The main aim of this study was to compare Exufiber®

and Aquacel® Extra™ in terms of their ability to reduce
wound area, in moderate or highly exuding leg ulcers,
over a period of 6 weeks. A subgroup of subjects was
followed for up to 24 weeks. Secondary aims of the
study were to compare wound status and progress as well
as investigator- and patient-evaluated outcomes, such as
ease of use, comfort, pain, ease of removal and
tolerability.

2 | METHODS

2.1 | Study design

This was a randomised, open-label, parallel-group, mul-
ticentre, non-inferiority study comparing the efficacy

and safety of two dressings (Exufiber® and Aquacel®

Extra™) in the management of chronic, moderately or
highly exuding venous or mixed aetiology leg ulcers of
predominantly venous origin. Inpatients and outpatients
presenting with an exuding leg ulcer were assessed
according to study inclusion and exclusion criteria and
eligible patients were asked to provide written informed
consent. The study was conducted in 31 clinics through-
out six European countries (Czech Republic, Denmark,
France, Germany, Poland, and Sweden) between
October 2016 and November 2019. The clinics were
located within hospitals and private settings including
dermatology, surgery, vascular medicine and vascular
surgery units, as well as specialised wound care units/
clinics. The clinical study protocol was approved by an
independent ethics committee and the investigation was
performed in accordance with the ethical principles out-
lined in the Declaration of Helsinki and applicable regu-
latory requirements. The duration of the main study was
6 weeks, although a subgroup of subjects was followed
for up to 24 weeks.

2.2 | Subjects and recruitment

The study recruited adults (30–97 years of age) with leg
ulcers that were moderately or highly exudative justifying
the use of an absorbent dressing and whose ankle-
brachial-pressure index (ABPI) by Doppler was ≥0.7 to
<1.3. The ulcer had to have been present for between
6 weeks and 60 months, with a surface area between
3 cm2 and 100 cm2 and located at least 3 cm away from
any other lesion. All subjects were treated with a recog-
nised compression system and relevant concomitant
medications, including antibiotics and analgesics at the
discretion of the investigator.

Exclusion criteria included a known allergy/
hypersensitivity to the dressings, pregnancy, or breast-
feeding, dry or circumferential wounds (entire wound
had to be captured on a single image/photo), malignant
wound degeneration, a clinically infected wound
(as evaluated by the investigator), a systemic infection
that was not controlled by antibiotics or a wound cov-
ered with black necrosis. Also excluded were subjects
who would have had difficulty following the study pro-
tocol or who were currently involved (or had been
within the last 30 days) in other ongoing clinical
wound dressing evaluations or who were undergoing
radiotherapy, chemotherapy, immunosuppressant ther-
apy, were receiving high doses of oral corticosteroids,
who had experienced deep vein thrombosis within
3 months prior to inclusion or who had withdrawn
their consent.
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2.3 | Wound dressings

The two wound dressings under evaluation were
Exufiber® and Aquacel® Extra™. Exufiber® is a sterile,
non-woven dressing, made from highly absorbent polyvi-
nyl alcohol fibres, while Aquacel® Extra™ is a sterile,
non-woven pad dressing, composed of sodium carboxy-
methylcellulose, and regenerated cellulose fibre. The
study sites were provided with 10 � 10 cm size dressings
for both Exufiber® and Aquacel® Extra™ at no cost.

Wound dressings were applied at baseline (Week 0)
and changed at each study visit. However, dressings
could also be changed between visits, if necessary (e.g., if
they were saturated), following normal practice and
intended dressing use. The number of dressing changes
between scheduled visits was recorded at each visit. No
active dressings, such as antimicrobial dressings, were
permitted; simple gauze dressings and compresses were
recommended for use as secondary dressings.

2.4 | Study procedures and evaluations

Wound debridement including mechanical was permit-
ted during the study. After wound cleansing/debride-
ment, subjects were randomised to either Exufiber® or
Aquacel® Extra™ using an electronic centralised
system using the minimisation technique and balancing
for the following prognostic factors: wound duration
(6 weeks–12 months; >12 months), wound area
(<10 cm2, ≥10 cm2), ABPI (0.7–0.9, >0.9), compression at
inclusion (yes, no).13 Although unscheduled visits were
allowed at the clinic when deemed necessary for dressing
changes or other reasons, subjects were asked to visit the
clinic at baseline (Week 0) and at Weeks 1, 2, 3, 4, and
6 (or until wound healing, if earlier) after initial place-
ment of the dressing, that is, 6 visits in total. Those sub-
jects who were followed for up to 24 weeks also attended
the clinic at Weeks 8, 12, 16, 20, and 24 after the initial
dressing placement (or until wound healing, if earlier),
that is, up to 11 visits in total.

At each visit, evaluations by the study doctor or nurse
(“clinician”) were performed to assess the condition and
performance of the wound dressing, wound status, condi-
tion of the periwound skin, signs of local infection,
wound pain, and patient comfort. Any medication which
was considered necessary for the subject's safety and
well-being could be used. Subjects were treated with a
recognised efficient compression system, for example,
multi-component such as a two-, three- or four-layer ban-
dage or a short stretch bandage. The number of dressing
changes between visits was reported at each scheduled
visit. Safety data were collected throughout the study.

2.5 | Study endpoints

The primary efficacy endpoint was the percentage reduc-
tion in wound area at Week 6 relative to baseline, as
measured by a blinded assessor and the validated digital
photo planimetry software (PictZar® Digital Planimetry,
Program Software, BioVisual Technologies, LLC, Elm-
wood Park, NJ, USA).14 Photos were taken in line with
standard procedures and analysed using PictZar. A sec-
ond supportive blind review was conducted by indepen-
dent experts.

Blind assessment by PictZar Digital Planimetry was
also used to measure a number of secondary efficacy end-
points: absolute reduction in wound area from baseline
to Week 6; linear advance of the wound margin accord-
ing to Gilman's equation,15 baseline to Week 6; percent-
age reduction of fibrin/sloughy tissue at 6 weeks
(or when the wound was dry/healed) relative to baseline
(also assessed by a clinical evaluation); and proportion of
debrided wounds at 6 weeks (defined as ≥70% of the
wound area covered with granulation tissue).

Other secondary efficacy endpoints were: change
from baseline in periwound skin condition (maceration,
redness/irritation, blistering, skin stripping, trauma to
wound edges); level of pain (prior to dressing assessment,
during dressing removal/change and during debride-
ment, as measured by visual analogue scale [VAS],
0-100 mm); analgesia use within 3 h prior to assessment,
number of dressing changes/week and over the whole
treatment period; wound status (reflected by exudate
amount and nature); appearance of wound bed before
and after cleansing/debridement (percentages of fibrin/
sloughy tissue, granulation tissue, epithelialisation,
other); dressing technical performance (residual material
in the wound after dressing removal, ability to absorb
and retain exudate and blood/slough); clinician's evalua-
tion of dressing performance in relation to ease of appli-
cation/removal, adherence (or not) to wound bed or to
periwound skin at dressing removal, dressing flexibility
and conformability, and overall perception.

Subjects' opinion of the dressing was sought in rela-
tion to the level of anxiety they experienced during a
dressing change, ease of movement and comfort while
wearing the dressing, stinging or burning during wear,
and ability of the dressing to remain in place during
wear. At the last visit, subjects were asked whether they
would use the dressing again.

In order to support that wound area reduction at
week 6 was a clinically relevant parameter to predict
long-term wound healing, a subgroup of at least 50 sub-
jects was assessed at 24 weeks (or to wound healing).
Favourable trajectory was defined by an area regression,
compared to baseline, of ≥80% at week 24. Additionally,
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wound closure (100% re-epithelialisation confirmed by
photo) was evaluated. All these parameters were cen-
trally measured on photos according to previously
described procedures.

Safety data were collected in the form of adverse
events (AEs), adverse device-related events (ADEs), seri-
ous adverse events (SAEs), serious adverse device-related
events (SADEs) and device deficiencies. In addition, signs
of local infection as evaluated by the clinician were
recorded based on: pain since last dressing change, peri-
lesional skin erythema, oedema, malodour, and high
level of exudate. Furthermore, health-related quality of
life was measured using EQ-5D-3L.

2.6 | Data management

Viedoc, a web-based electronic case report form (eCRF)
system (https://www.viedoc.com), was used to capture
data (including photographic data). The eCRF system
complied with FDA Title 21 CFR part 11 (ER/ES)
requirement and training in its use was given to person-
nel at the investigational sites before or at study initia-
tion. Data entry was performed by investigators (or other
authorised personnel); online checks were applied in
Viedoc to ensure data entry consistency and validation.

3 | STATISTICAL PLAN

3.1 | Sample size

The study was designed to confirm the non-inferiority of
Exufiber® compared with Aquacel® Extra™ on the rela-
tive reduction/change in wound size from baseline to
6 weeks. Applying a non-inferiority margin of 12%, in
accordance with Meaume et al. (2014)16 and a standard
deviation (SD) of 35%, 106 subjects were deemed to be
necessary in each group (ie, 212 subjects in total) with a
power level of 80%.

3.2 | Statistical populations

The intention-to-treat (ITT) population was defined as all
randomised subjects who had initiated treatment with
one of the test dressings. Subjects were excluded from the
ITT population if they dropped out at/after baseline and
before the first formal assessment. The per protocol
(PP) population comprised all subjects following the clin-
ical protocol and who had a wound area measurement at
baseline and at 6 weeks follow-up (or at a time point
prior to this if their wound had healed). Individuals were

excluded from the PP population if they had a significant
protocol deviation. The safety population consisted of all
subjects who had initiated treatment with a test dressing,
whether or not they dropped out before the first formal
assessment.

The primary efficacy analysis was conducted on the
PP population and confirmed in the ITT population. Sec-
ondary efficacy analyses were conducted on the ITT pop-
ulation and confirmed in the PP population. Safety
analyses were conducted on the safety population.

3.3 | Statistical evaluation

In this non-inferiority study, for the primary efficacy
analysis, a two-sided 95% confidence interval (CI) was
constructed using Fisher's non-parametric permutation
test for between-treatment differences in the mean per-
centage wound area change from baseline to 6 weeks.
This means that if the lower limit of the CI was >12%,
non-inferiority would be established. However, the study
design could establish superiority, should the lower limit
of a two-sided 95% CI not exceed 0% for between-
treatment differences in the mean percentage wound
area change from baseline to 6 weeks.

For secondary variables, Fisher's exact test for dichot-
omous variables, Mantel–Haenszel Chi-square test for
ordered categorical variables and Pearson Chi-square test
for non-ordered categorical variables and Fisher's non-
parametric permutation were used for continuous
variables.

All statistical tests were two-sided and conducted at
the 5% significance level. Changes in continuous vari-
ables were presented as mean, SD, median, minimum
and maximum, and as numbers and percentages for cate-
gorical variables. Other endpoints were summarised
using descriptive statistics only. All analyses were per-
formed using SAS 9.4 software (SAS Institute Inc., Cary,
NC, USA).

4 | RESULTS

4.1 | Subject disposition

Entries of a total of 261 subjects were made into the
eCRF database; of which 13 subjects were immediately
excluded due to screening failures. Among the 248 sub-
jects remaining (the safety population), 124 were ran-
domised into each of the two dressing groups (Figure 1).
The ITT population comprised 245 patients (Exufiber®,
n = 122 and Aquacel® Extra™, n = 123); three subjects
were excluded from the ITT population (Figure 1).
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The PP population comprised 207 subjects who com-
pleted the 6-week study or achieved wound healing
(Exufiber®, n = 100 and Aquacel® Extra™, n = 107).
A total of 38 subjects were excluded from the PP
population (Figure 1).

Regarding the subgroup of subjects who were fol-
lowed for up to 24 weeks, 75 subjects comprised the ITT
population (Exufiber®, n = 35 and Aquacel® Extra™,
n = 40), while the PP population comprised 65 subjects
(Exufiber®, n = 29 and Aquacel® Extra™, n = 36). A
total of 31 subjects completed the 24-week treatment
period (Exufiber®, n = 15 and Aquacel® Extra™,
n = 16). Early study termination among subjects was
mainly related to ulcer healing prior to the scheduled
24-week visit, in 12 Exufiber® subjects (86%) and
17 Aquacel® Extra™ subjects (85%).

4.2 | Demographic and baseline
characteristics

The two treatment groups were well balanced and com-
parable with regard to demographic variables and base-
line characteristics, including predictive factors for

wound healing/reduction (Table 1). Subjects were elderly
(mean, 70 years of age) with a mean body mass index
(BMI) of around 30 kg/m2 and were generally mobile
(95%). Just one subject (in the Aquacel® Extra™ group)
was bedridden. There was a difference in mean height
between the two groups, with subjects tending to be taller
in the Exufiber® group (171 cm vs 169 cm, P = 0.03)
(Table 1). This was not, however, judged to be clinically
relevant or likely to impact outcomes. Furthermore, such
a difference was not noted in the PP population. Most
subjects (> 90%) had a comorbid condition that was rele-
vant to wound healing (ie, diabetes, arterial hyperten-
sion, cardiovascular disease, or deep vein thrombosis)
and this was comparable between groups.

4.3 | Wound characteristics

Wound characteristics at baseline (prior to the initiation
of the study treatment) for subjects in the ITT population
are presented in Table 2. Most (70.5% in the Exufiber®

group, 71.5% in the Aquacel® Extra™) of the leg ulcers
had been present for between 6 weeks and 1 year, were
located below the knee and were recurrent in around

FIGURE 1 Patient flow diagram. ITT populations included those patients followed up for 24 weeks (n = 35 for Exufiber® and n = 40

for Aquacel). PP populations included those patients followed up for 24 weeks (n = 29 for Exufiber® and n = 36 for Aquacel)
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50% of subjects (42.6% and 50.4% in the Exufiber® and
Aquacel® Extra™ groups, respectively; no statistically
significant difference between groups). At baseline, prior
to the initiation of the study treatment, most wounds
(70.5% in the Exufiber® group, 71.5% in the Aquacel®

Extra™ group) were under compression and covered
with around 60% of sloughy tissue (before debridement).
Most wounds produced moderate to copious amounts of
exudate, with more wounds in the Aquacel® Extra™
group producing copious amounts of exudate
(Exufiber® = 14% vs Aquacel® Extra™ = 23%). The pro-
portion of sloughy tissue, as evaluated by clinicians, was
slightly higher in the Exufiber® group (65.3% vs 57.7%,
P = 0.039), however, when this factor was analysed using
PictZar, the difference between the Exufiber® group and
the Aquacel® Extra™ group (61.3% vs 58.3%) was not sta-
tistically significant (P = 0.51).

4.4 | Compliance with compression
during the study period (ITT population)

At the baseline visit (initiation of treatment), the majority
of subjects (90.2% in the Exufiber® group, 89.4% in the
Aquacel® Extra™ group) received efficient compression

(only 1 subject received a four-layer bandage; this subject
was in the Aquacel® Extra™ group), with no statistically
significant difference between groups. In the eCRF, how-
ever, the option of “other” could be selected for the type
of compression which also allowed for free text entries
for the type of compression used. As such, for two sub-
jects in the Exufiber group, it was reported that no com-
pression was used; for one subject in the Exufiber group,
it was recorded that “compresses” were used. These three
subjects did not change the type of compression during
the study period. If the remaining free text answers for
the “other” type of compression are assumed to be effi-
cient compression, then 99% of the subjects received effi-
cient compression at baseline (ie, at the start of the study
period).

Any changes in compression type used in between
visits, or at visits, were recorded at each follow-up visit.
Few changes in the type of compression were reported
during the follow-up visits. Two subjects, one in each
group, were changed from efficient compression to no
compression during the study, the former due to peri-
wound skin irritation and blistering, and the latter due to
too much pain.

4.5 | Efficacy outcomes

4.5.1 | Primary efficacy analysis

The primary efficacy analysis (percentage reduction in
wound area at 6 weeks relative to baseline) was con-
ducted on the PP population. A median relative reduction
of 50% for Exufiber® vs 42% for Aquacel® Extra™ was
recorded, though no statistically significant difference
between groups was identified (Table 3; Figures 2, 3).
Nevertheless, a consistent trend of greater mean relative
wound reduction was observed for Exufiber® compared
with Aquacel® Extra™ (Figures 3, 4). As the mean and
95% CI for the difference in relative wound area reduc-
tion between groups at 6 weeks was �29.4 (�63.5; 3.2),
and the lower limit did not exceed 12%, non-inferiority of
Exufiber® to Aquacel® Extra™ was concluded (Table 3).
This conclusion of non-inferiority was confirmed in the
ITT population (data not shown).

4.5.2 | Secondary efficacy endpoints

In both treatment groups, wound area fell progressively
over time; mean absolute reductions at Week 4 relative to
baseline were �3.4 cm2 (Exufiber®) and �2.3 cm2

(Aquacel® Extra™) and, at Week 6, �4.6 cm2 (Exufiber®)
and �3.5 cm2 (Aquacel® Extra™). In both groups (ITT

TABLE 1 Demographic and baseline characteristics of patients

in the ITT population (n = 245)

Variable
Exufiber®

(n = 122)
Aquacel®

Extra™ (n = 123)

Gender (n, %)

Male 60 (49.2) 54 (43.9)

Female 62 (50.8) 69 (56.1)

Mean age (± SD) (years)
min, max, median

70.0 (12.3)
34.0, 97.0
72.0

69.0 (15.0)
30.0, 92.0
70.0

Mean height (cm) (± SD)
min, max, median

171.4 (10.5)
150.0, 197.0
170.0

168.7 (8.9)*
148.0, 192.0
168.0

Mean weight (kg) (± SD)
min, max, median

90.6 (26.8)
40.0, 195.0
85.0

87.7 (24.1)*
48.0, 160.0
82.0

BMI (kg/m2) (± SD)
min, max, median

30.6 (7.5)
16.3, 52.4
29.6

30.7 (7.6)*
18.3, 56.0
28.9

Mobility, n (%)

Bedridden 0 (0) 1 (0.8)

Chair bound 7 (5.7) 3 (2.4)

Ambulant 115 (94.3) 119 (96.8)

Note: *n = 122.
Abbreviations: BMI, body mass index; SD, standard deviation.
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TABLE 2 Wound characteristics at baseline for patients in the ITT population (n = 245)

Variable
Exufiber®

(n = 122)

Aquacel®

Extra™
(n = 123)

Leg ulcer duration category (stratification factor), n (%)

6 weeks to 12 months 86 (70.5) 88 (71.5)

>12 months 36 (29.5) 35 (28.5)

Leg ulcer duration, mean (± SD)
min, max, median (months)

10.8 (10.7)
1.4, 48, 6.0

12.5 (13.4)
1.4, 72.0, 7.0

Latest ABPI value category (stratification factor), n (%)

0.7 to 0.9
>0.9

37 (30.3)
85 (69.7)

39 (31.7)
84 (68.3)

Latest ABPI value, mean (± SD)
min, max, median

1.01 (0.13)
0.7, 1.29, 1.0

1.01 (0.13)
0.7, 1.29, 1.0

Estimated wound area category, n (%)

≤10 cm2

>10 cm2
66 (54.1)
56 (45.9)

67 (54.5)
56 (45.5)

Estimated wound area, mean (± SD)
min, max, median (cm2)

16.2 (17.8)
3.0, 98.0, 9.0

18.3 (21.2)
3.1, 100, 10.0

Current compression (stratification factor), n (%)

Yes 86 (70.5) 88 (71.5)

No 36 (29.5) 35 (28.5)

Wound location, n (%)

Right thigh 2 (1.6) 1 (0.8)

Right knee 0 (0) 2 (1.6)

Right lower leg 29 (23.8) 38 (26.6)

Left lower leg 39 (32.0) 33 (26.8)

Right ankle (inner/outer) 27 (22.1) 19 (15.4)

Left ankle (inner/outer) 22 (18.0) 29 (23.6)

Other 3 (2.5) 1 (0.8)

Recurrent ulcer? n (%)

Yes 52 (42.6) 62 (50.4)

No 70 (57.4) 61 (49.6)

Exudate amount, n (%)

None 1 (0.8) 0 (0)

Low 3 (2.5) 0 (0)

Moderate 101 (82.8) 95 (77.2)

Copious 17 (13.9) 28 (22.8)*

Level of fibrin/sloughy tissue before debridement (clinician judged), mean (± SD)
min, max, median (%)

65.3 (26.5)
0, 100, 75.2

57.7 (30.0)**
0, 100, 70.0

Amount of fibrin/sloughy tissue before debridement (PictZar), mean (± SD)
min, max, median (%)

61.3 (34.5)
0, 100, 75.2
(n = 113)

58.3 (33.4)
0, 100, 60.8
(n = 116)

Note: *P = 0.019; **P = 0.039.
Abbreviations: ABPI, ankle brachial pressure index; SD, standard deviation.
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population), the linear advance of the wound margin
based on measurements of the photos by PictZar digital
planimetry, advanced inwards over time (ie, reduction in
perimeter) and mean values were around 0.008 cm/day
(Exufiber®) vs 0.006 cm/day (Aquacel® Extra™) at
Week 4, and 0.008 cm/day (Exufiber®) vs 0.007 cm/day
(Aquacel® Extra™) at Week 6. Even though no statisti-
cally significant difference was found between the
groups, a trend of greater wound margin advance was
observed for Exufiber®, in line with the favourable trend
seen with Exufiber® in the primary efficacy analysis.
Wound healing was also assessed by clinicians and no
statistically significant differences were observed between
Exufiber® and Aquacel® Extra™. In total, 19/245 wounds
(7.7%) healed during the 6-week follow-up, 7/122 for

Exufiber® (5.7%) vs 12/123 for Aquacel® Extra™
(9.8%) (P = 0.35).

Wound status was analysed by the relative reduction
of fibrin/sloughy tissue from baseline to 6 weeks and was
measured on the photos using PictZar and also by clinical
evaluation. For PictZar, the tissue types were categorised
as either granulation/viable or slough/non-viable tissue.
Clinicians evaluated the tissue types in the wound bed as
fibrin/slough, granulation, epithelialisation, and others.
Thus, the tissue type categories were not aligned so the
two analyses could not be compared.

There was a reduction in the percentage of sloughy
tissue over time (before debridement) in both groups, as
evaluated by the clinician and by PictZar (ITT popula-
tion, Table 4). At Week 4, the mean percentage of

TABLE 3 Wound area, absolute change in wound area, and relative percentage change in wound area, from baseline to 6 weeks for

Exufiber® vs Aquacel® Extra™ (PP population and Pictzar digital planimetry)

Visit Variable
Exufiber®

(n = 100)

Aquacel®

Extra™
(n = 107) P value

Between-group
difference mean
(95% CI)

Baseline Total area post-debridement (cm2) 10.8 (11.9)
0.7, 52.8
5.8
(n = 98)

9.85 (10.48)
0.4, 56.5
6.49
(n = 106)

0.53 0.982 (�2.082, 4.036)

Week 4 Total area post-debridement (cm2) 7.44 (9.07)
0.11, 46.12
4.5
(n = 95)

7.86 (8.35)
0, 42.06
5.25
(n = 101)

0.74 �0.413 (�2.875, 2.046)

Change in area post-debridement (cm2) �3.44 (5.78)
�28.19, 8.43
�1.7
(n = 95)

�2.33 (6.82)
�36.7, 21.64
�1.3
(n = 101)

0.23 �1.11 (�2.86, 0.66)

Relative percentage change in area
post-debridement (cm2)a

�28.4 (41.9)
�94.8, 109
�27.7
(n = 95)

�1.91 (140.39)
�100, 1113.87
�25.66
(n = 101)

0.057 �26.5 (�54.8, 0.5)

Week 6 Total area post-debridement (cm2) 6.53 (8.71)
0, 52.4
3.53
(n = 93)

6.71 (7.38)
0, 32.01
3.94
(n = 98)

0.87 �0.180 (�2.460, 2.081)

Change in area post-debridement (cm2) �4.64 (7.73)
�30.52,
11.25

�2.77
(n = 93)

�3.48 (7.59)
�42.34, 19.97
�1.92
(n = 98)

0.31 �1.16 (�3.32, 1.02)

Primary efficacy
variable

Relative percentage change in area
post-debridement (cm2)

�37.5 (56.1)
�100, 191.2
�49.7
(n = 93)

�8.06 (177.85)
�100, 1538.44
�42.39
(n = 98)

0.093 �29.4 (�63.5, 3.2)

Note: NB Varying numbers reported due to missing post-debridement values and/or healing. Values shown are mean (SD), min, max, and median. For
comparisons between groups (including mean difference) for continuous variables, Fisher's non-parametric permutation test was used.
aNegative value indicates reduction in wound area over time.
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sloughy tissue, assessed by the clinician, was 48.6%
(Exufiber®) vs 39.5% (Aquacel® Extra™) (P = 0.031), and
at Week 6 it was 46.3% (Exufiber®) vs 35.2% (Aquacel®

Extra™) (P = 0.0087). At Week 6, the mean percentage

of sloughy tissue, analysed by PictZar, was also signifi-
cantly higher in Exufiber® treated wounds (56.1% vs
46.1%) (P = 0.047) (Table 4).

In both groups, changes in tissue types, assessed by
the clinician after debridement, seem to reflect an
improved wound status over time although a significant
amount of variability was observed. Debridement was
used for almost all wounds (> 90%) at the follow-up
visits. For both groups, there was an increase in both
granulation and epithelial tissue over time, with no dif-
ference between treatment groups.

Clinician-assessed exudate amount and nature were
also evaluated as part of wound status (Figure 5). At base-
line, patients treated with Exufiber® compared with those
in the Aquacel® Extra™ group had fewer wounds with
moderate to copious amounts of exudate (96.7% vs 100%)
and there was a significant difference in exudate distribu-
tion between the groups (P = 0.019). Thereafter, no sta-
tistically significant differences in exudate amount were
seen between groups at any of the follow-up visits. The

FIGURE 2 Primary efficacy endpoint—percentage reduction

in median wound area at 6 weeks relative to baseline (post

debridement and Pictzar digital planimetry) (Exufiber®, n = 100;

Aquacel® Extra™, n = 107, per protocol [(PP]) population)

FIGURE 3 Non-inferiority—95%

confidence interval includes zero but not the

non-inferiority margin which indicates non-

inferiority of Exufiber® compared to Aquacel®

Extra™ with respect to the primary efficacy

endpoint

FIGURE 4 Percentage change in

wound area at weeks 4 and 6 relative to

baseline for Exufiber® and Aquacel®

Extra™ (per protocol (PP) population).

Values shown are mean and 95%

confidence intervals
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number of patients with moderate or copious levels of
exudate, however, reduced over time in both groups,
from Week 4 (Exufiber® = 54.1% vs Aquacel®

Extra™ = 64%) to Week 6 (Exufiber® = 45.7% vs Aqua-
cel® Extra™ = 50.5%) (Figure 5). At Week 6, 9.5% in the

Exufiber® group and 7.8% of the wounds in the Aquacel®

Extra™ group had no exudate indicating that the dress-
ings were no longer needed. Irrespective of the treatment
group, the proportion of purulent thick exudate remained
at a low level throughout the study (Exufiber® vs

TABLE 4 Changes in proportions of wound sloughy tissue for Exufiber® and Aquacel® Extra™ from baseline to 6 weeks, assessed by

the clinician and analysed by PictZar (ITT population)

Visit Variable
Exufiber®

(n = 122)
Aquacel®

Extra™ (n = 123) P value

Between-group
difference mean
(95% CI)

Baseline Percentage of fibrin/sloughy tissue before
debridement (clinician)

65.3 (26.5)
72.5
(n = 122)

57.7 (30.0)
70.0
(n = 123)

0.039 7.58 (0.43, 14.77)

Percentage of fibrin/sloughy tissue before
debridement (PictZar)

61.3 (34.5)
75.2
(n = 113)

58.3 (33.4)
60.8
(n = 116)

0.51 3.00 (�5.88, 11.82)

Week 4 Percentage of fibrin/sloughy tissue before
debridement (clinician)

48.6 (30.8)
50.0
(n = 109)

39.5 (31.0)
30.0
(n = 111)

0.031 9.04 (0.76, 17.24)

Percentage of fibrin/sloughy tissue before
debridement (PictZar)

58.1 (32.6)
59.0
(n = 105)

54.6 (35.6)
57.2
(n = 107)

0.46 3.49 (�5.69, 12.84)

Week 6 Percentage of fibrin/sloughy tissue before
debridement (clinician)

46.3 (32.5)
50.0
(n = 105)

35.2 (28.9)
30.0
(n = 103)

0.0087 11.2 (2.8, 19.5)

Percentage of fibrin/sloughy tissue before
debridement (PictZar)

56.1 (35.6)
63.8
(n = 104)

46.1 (36.6)
41.0
(n = 105)

0.047 10.0 (0.1, 19.8)

Note: Values shown are mean (SD), median. For comparisons between groups (including mean difference) for continuous variables, Fisher's non-parametric
permutation test was used.

FIGURE 5 Exudate

amount produced by the

wounds over the 6-week study

(ITT population, Exufiber®,

n = 122; Aquacel®

Extra™ n = 123)
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Aquacel® Extra™: 0.9% vs 3.4% at baseline, 2.1% vs 4.9%
at Week 4, and 4.3% vs 1.1% at Week 6).

There was no statistically significant difference
between groups in the extent to which a wound was deb-
rided at the end of the study (defined as coverage of
≥70% granulation tissue) according to the clinician
(P = 0.40) or PictZar (P = 0.49). Irrespective of the treat-
ment group, the percentage of wounds covered with
≥70% of granulation tissue, assessed by the clinician,
increased over time. At baseline, the proportions were,
Exufiber® vs Aquacel® Extra™: 10.7% vs 20.3%, 21.1% vs

24.3% at Week 4, and 23.8% vs 30.1% at Week 6. Corre-
sponding percentages measured by PictZar for Exufiber®

vs Aquacel® Extra™ were: 28.3% vs 27.6% at baseline,
25.7% vs 29.9% at Week 4, and 27.9% vs 35.2% at Week 6.

There was a trend in the periwound skin becoming
healthier over time in both treatment groups. For the ITT
population, the periwound skin was evaluated as healthy
at baseline for 43.4% (Exufiber®) vs 40.7% (Aquacel®

Extra™) of wounds, 48.6% (Exufiber®) vs 53.6%
(Aquacel® Extra™) of wounds at Week 4, and 49.5%
(Exufiber®) vs 51.4% (Aquacel® Extra™) of wounds at

TABLE 5 Clinicians' opinion on

the various features of the two test

dressings, Exufiber® (n = 122) and

Aquacel® Extra™ (n = 123). All follow-

up visits aggregated (ITT population)

Variable
Exufiber
(n = 587)

Aquacel Extra
(n = 592) P-value

Ease of application of dressing

Very poor 2 (0.4%) 3 (0.7%)

Poor 8 (1.8%) 2 (0.4%)

Good 175 (39.3%) 188 (41.4%)

Very good 260 (58.4%) 261 (57.5%) 0.74

Ease of removal of dressing

Very poor 6 (1.1%) 16 (2.8%)

Poor 39 (7.1%) 57 (10.1%)

Good 237 (43.1%) 269 (51.2%)

Very good 266 (48.7%) 203 (35.9%) 0.0024

Flexibility of dressing

Very poor 2 (0.4%) 1 (0.2%)

Poor 22 (4.0%) 56 (9.9%)

Good 264 (47.7%) 279 (49.1%)

Very good 266 (48.0%) 232 (40.8%) 0.16

Overall experience of dressing

Very poor 3 (0.5%) 2 (0.4%)

Poor 12 (2.2%) 19 (3.4%)

Good 284 (51.3%) 362 (63.8%)

Very good 255 (46.0%) 184 (32.5%) 0.017

Conformability to the wound

Very poor 1 (0.2%) 6 (1.1%)

Poor 11 (2.0%) 41 (7.2%)

Good 319 (57.9%) 314 (55.5%)

Very good 220 (39.9%) 205 (36.2%) 0.15

Non-adherence to wound bed at removal of primary dressing

Does not adhere 241 (44.2%) 175 (31.1%)

Adhere a little 196 (36.0%) 259 (46.0%)

Adhere a lot 108 (19.8%) 129 (22.9%) 0.013

Non-adherence to peri-wound skin at removal of primary dressing

Does not adhere 390 (72.0%) 293 (52.1%)

Adhere a little 128 (23.6%) 206 (36.7%)

Adhere a lot 24 (4.4%) 63 (11.2%) <.0001

JOERGENSEN ET AL. 33



Week 6. The most common factor contributing to the
periwound skin being reported as “not healthy” was red-
ness/irritation.

Wound pain at baseline, before any study-related
dressing assessments were conducted, was similar in the
two groups: 30.0 mm for Exufiber® and 27.4 mm for
Aquacel® Extra™. Irrespective of the treatment group,
mean pain during debridement fell slightly over time,
possibly correlating with the greater ease of debridement
over the study period. At Week 4, relative to baseline, a
statistically significant reduction in pain level during
debridement was recorded for the Exufiber® group (mean
change on VAS scale = �19.4 mm) vs the Aquacel®

Extra™ group (mean change on VAS scale =

�11.5 mm). At Week 6, relative to baseline, the mean
reduction in pain during debridement was �21.7 mm for
Exufiber® and �14.4 mm for Aquacel® Extra™. Irrespec-
tive of the treatment group, mean pain during dressing
removal reduced over time. At Week 4, pain at dressing
removal was 14.3 mm for Exufiber® and 16.9 mm for
Aquacel® Extra™; the corresponding changes from base-
line were �5.2 mm for Exufiber® and �4.0 mm for
Aquacel® Extra™. At Week 6, pain at dressing removal
was 15.2 mm for Exufiber® and 14.6 mm for Aquacel®

Extra™, corresponding to a �4.1 mm reduction from
baseline for Exufiber® and �6.9 mm reduction from
baseline for Aquacel® Extra™. Prior to dressing change,
throughout the study, analgesics were used at a consis-
tent level, resulting in a similar level of pain reduction in
both groups.

For the ITT population, as a whole, the mean number
of dressing changes per week remained at a constant
level of 2.5 to 2.7 throughout the 6-week follow-up
period. The mean total number of dressing changes dur-
ing the study was 12.

Clinicians' evaluations regarding specific dressing fea-
tures were also reported (Table 5). When answers from

all follow-up visits were aggregated (ITT population), sta-
tistically significant differences in favour of Exufiber®

were demonstrated for ease of removal (P = 0.0024),
overall experience (P = 0.017), non-adherence to wound
bed at dressing removal (P = 0.013), and for non-
adherence to periwound skin at dressing removal
(P < 0.001), compared with Aquacel® Extra™ (Table 5).
These data were confirmed in the PP population.

Clinicians were also asked to rate the technical per-
formance of the dressings at each follow-up visit. When
data from all follow-up visits for the ITT population were
aggregated, there were statistically significant differences
in favour of Exufiber® for the ability to absorb exudate
(P = 0.0006), ability to retain exudate (P = 0.0005) and
ability to retain slough and blood (P = 0.0047) compared
with Aquacel® Extra™ (Figure 6). Analysis of the PP
population confirmed the ITT analysis. Just over 10% of
wounds, in both groups, contained residual material after
dressing removal.

Subjects were also asked for their opinion about the
dressings throughout the study. For the ITT population,
results showed no statistically significant differences
between Exufiber® and Aquacel® Extra™, whether data
from the follow-up visits were aggregated or evaluated
individually. “Ease of movement” was reported as “good”
or “very good” by >95% of patients in both groups;
“remained in place” was reported as “good” or “very
good” by 93% and 96% of those receiving Exufiber® and
Aquacel® Extra™, respectively, and “comfort” was
reported as “good” or “very good” for approximately 95%
of patients in both groups. Most patients (> 70% in each
group) did not experience anxiety during dressing change
and almost half of all patients did not experience stinging
or burning. Overall, > 90% of patients would choose to
use their allocated dressing again.

Health-related quality of life measured by EQ-5D-3L
improved over time in both treatment groups but no

49.2
P = 0.0005

Percentage of clinicians
rating the dressing as

“Very Good”

Dressing feature

Exufiber Aquasoel Extra

Ability to absorb exudate Ability to absorb bloodAbility to retain exudate Ability to retain blood and
slough

P = 0.0005

P = 0.051
P = 0.0047

32.3

47.8

31.7

38.4

32.5
36.3

28.1
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FIGURE 6 Technical performance of the two dressings rated by clinicians. Data aggregated for all follow-up visits (ITT population,

Exufiber®, n = 122; Aquacel® Extra™, n = 123)
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statistically significant differences between groups were
observed.

4.5.3 | Ancillary endpoints

Ancillary endpoints were: wound area reduction, wound
healing/closure and linear advance of the wound. These
were assessed in a subgroup of patients who were fol-
lowed up for up to 24 weeks after baseline (or until
wound healing). There were no statistically significant
differences detected for any of these variables when com-
paring Exufiber® with Aquacel® Extra™. The wound
areas progressively reduced in size over time, with a
mean (percentage) change from baseline to Week 4 of
�4.54 cm2 (�30.8% for Exufiber®) and �3.76 cm2

(�35.9% for Aquacel® Extra™), from baseline to Week
6 of �6.33 cm2 (�46.3% for Exufiber®) and �5.02 cm2

(�43.7% for Aquacel® Extra™), and from baseline to

Week 24 of �9.7 cm2 (�55.6% for Exufiber®) and
�8.89 cm2 (�59.6% for Aquacel® Extra™) observed. At
Week 24, 41% of wounds in both groups had a reduction
of ≥80% in wound area (Figure 7). In total, 33/75 wounds
healed (44%) during the 24 weeks, mostly after Week
6. Irrespective of the treatment group, the wound margin
advanced inwards over time, and mean values (ITT popu-
lation, both groups) of wound perimeter reduction were
between 0.008 and 0.009 cm/day at Week 4 and Week
6, reducing to 0.004 cm/day at Week 24 in both groups.

4.6 | Safety and tolerability

4.6.1 | Signs of local infection

For Exufiber® and Aquacel® Extra™, respectively, at
baseline, signs of local infection were noted in 27.0% and
30.9% of wounds. Signs of local infection continued to be

FIGURE 7 Relative

percentage change in wound

area from baseline for the

subgroup of patients (Exufiber®,

n = 35; Aquacel® Extra™,

n = 40) followed for up to

24 weeks or to healing,

whichever came first (ITT

population). Marker inside the

box (o or +) indicates the mean

value, and the line inside the

box the median. Marker inside

the triangle (o or +) indicates

the maximum change at each

time point.

TABLE 6 Adverse events summarised for both treatment groups (n = 248, safety population)

Exufiber® (n = 124) Aquacel® Extra™ (n = 124)

Events, n
Patients with
events, n (%) Events, n

Patients with
events, n (%)

Adverse event 24 23 (18.5) 30 27 (21.8)

Adverse device event 4 4 (3.2) 2 2 (1.6)

Serious adverse event 5 5 (4.0) 8 8 (6.5)

Device deficiency 1 1 (0.8) 7 1 (0.8)
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present at Week 4 (27.9% for Exufiber® and 26.8% for
Aquacel® Extra™) and at Week 6 (31.2% for Exufiber®

and 28.8% for Aquacel® Extra™) suggesting that local
infection was ongoing. The most common sign of infec-
tion was perilesional skin erythema followed by pain
between dressing changes.

4.6.2 | Adverse events

A summary of AEs, in each group, device-related or
otherwise, is shown in Table 6. Two subjects died dur-
ing the study (one in each group) but neither of these
deaths (acute renal failure and unknown cause) were
considered to be related to the dressings nor study
participation.

ADEs occurred in four subjects in the Exufiber®

group, including periwound skin irritation and blistering
(n = 1, the patient continued treatment with Aquacel®

Extra™), periwound skin redness and irritation (n = 1,
event resolved and the patient continued), stinging or
burning while wearing the dressing (n = 1, ADE contin-
ued but the patient completed the 6-week study) and pain
and itching under the dressing (n = 1, patient received
analgesia but withdrew consent and discontinued). There
were two ADEs in the Aquacel® Extra™ group: severe
irritation around the wound (n = 1) and dressing intoler-
ance (burning and redness, n = 1); both of which were
assessed as related to Aquacel® Extra™ and led to dis-
continuation of the patients from the study.

A total of 13 SAEs in 13 subjects (Exufiber®, n = 5;
Aquacel® Extra™, n = 8) were reported during the study
(Table 6). None of the SAEs was considered to be related
to study participation or to wound dressings.

5 | DISCUSSION

Although wound dressings are more sophisticated than
ever, the management of wounds producing excess exu-
date continues to present a significant challenge for clini-
cians. Excessive exudate in chronic wounds can lead to
complications such as maceration of the surrounding skin,
which in turn may increase the risk of infection, a delay in
wound healing and distress for the patient due to associ-
ated pain and discomfort.3,4 It is therefore important that
excess wound exudate is accurately assessed and managed
promptly using the most appropriate fluid-absorbing
wound dressing.17 In this randomised, open-label, parallel-
group, non-inferiority study, the performance and safety of
two gelling fibre dressings (Exufiber® and Aquacel®

Extra™) were compared in the management of moder-
ately or highly exuding venous and mixed aetiology leg

ulcers. Wound characteristics were comparable between
the two treatment groups and most wounds (≥95%) pro-
duced moderate or copious amounts of exudate, which
reduced over the study period.

Exufiber® demonstrated non-inferiority to Aquacel®

Extra™ in terms of wound area reduction and no relevant
differences could be shown in wound healing and wound
status. For the primary outcome, the percentage reduction
in wound area at 6 weeks relative to baseline in the PP
population, Exufiber® demonstrated that it was at least as
effective as Aquacel® Extra™. The result was robust and
of high validity and applicable to both the short-term
(6 weeks) and long-term (24 weeks). Consistent data was
delivered confirming non-inferiority in both the PP and
ITT populations throughout all sensitivity analyses, in the
secondary blind assessment review, and for the subgroup
of patients with up to 24 weeks' follow-up. Whilst there
was no statistical difference between the two groups for
the primary efficacy endpoint, there was a consistent
trend throughout the study in favour of Exufiber® result-
ing in a greater percentage reduction in wound area. At
Week 6, wounds treated with Exufiber® had a median
relative wound area reduction of 50% (PP population).

There was also a trend towards greater wound margin
advance observed for Exufiber®. Irrespective of the treat-
ment group, there was a reduction in the percentage of
sloughy tissue over time (as reported by both the clini-
cian and demonstrated by PictZar) and an increase in
both granulation and epithelial tissue over time. In both
groups, the number of dressing changes/week remained
at a constant level of 2.5 to 2.7 throughout the 6-week
study (Exufiber® = 2.5, Aquacel® Extra™ = 2.7). This
dressing change frequency appeared to reflect normal
clinical practice.18

Generally, pain levels were low in both groups. Pain
during debridement and during dressing removal
decreased over the study period for both groups.

The opinions of clinicians were highly favourable
towards Exufiber® in practically all aspects of the dress-
ing's performance. When clinicians were asked about
specific dressing features and technical performance,
there were statistical differences between groups in
favour of Exufiber® in relation to ease of removal
(P = 0.0024), overall experience (P = 0.017), non-
adherence to wound bed at dressing removal (P = 0.013),
non-adherence to periwound skin at dressing removal
(P < 0.001), ability to absorb and retain exudate
(P = 0.0006 and P = 0.0005, respectively), and ability to
retain slough and blood (P = 0.0047). Patients found the
two dressings to be equally acceptable in relation to com-
fort, conformability, and their ability to carry out daily
activities. More than 90% of patients said they would be
willing to use the dressing again. Whether or not this
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study population can be considered to be a true represen-
tation of patients requiring this type of dressing may need
further clarification, as it is possible that patients who
have previously worn absorbent fibre dressings may have
different views and expectations compared with patients
who have not worn such a dressing before.

Exufiber® has previously been shown to be effective
and well tolerated in managing patients with highly
exuding diabetic foot ulcers.11 In a group of 21 patients,
followed-up for 12 weeks, the use of Exufiber® was
shown to lead to a gradual but significant decline in all
wound size parameters (wound area and wound volume)
from baseline to the final visit. The authors noted that a
small reduction in the mean percentage of granulation
tissue within the wound paralleled a gradual increase in
the mean percentage of epithelialisation. Encouragingly,
the number of patients with healthy/intact periwound
skin rose from 6 at baseline (29%) to 14 at the final visit
(67%).11 In the current study, Exufiber® and Aquacel®

Extra™ were both well tolerated by patients and no new
safety concerns emerged. Three patients experienced an
ADE which was thought to be related to the dressing but
none of the 13 SAEs recorded, nor the two deaths, were
considered related to study participation or to the wound
dressing. The fact that most patients said they would be
willing to use the dressings again highlighted the accept-
ability of both Exufiber® and Aquacel® Extra™.

In a recently published laboratory study, Lustig et al.
(2020)12 described the ability of a primary dressing to
effectively transport fluids away from the wound bed and
towards a secondary dressing (against gravity if that is
required due to the positioning of the patient and config-
uration of the wound) as the sorptivity of the dressing.
The authors developed a robotic phantom of an exuding
sacral pressure ulcer, simulating an active wound envi-
ronment in an anatomically and pathophysiologically
realistic form; they used this model to reflect the impact
of real-world factors on dressing performance. Dressings
were exposed to exudate-like fluids released from a simu-
lated wound. The model was used to compare the perfor-
mance of Exufiber® and Exufiber® Ag+ with another
market-leading gelling fibre dressing (in combination
with a secondary dressing, Mepilex Border Sacrum).
Exufiber® demonstrated consistent effective sorptivity for
different simulated patient body postures; the compara-
tive gelling fibre dressing acted more as a “plug”, which
in real-world conditions, may lead to an accumulation or
pooling of exudate under or around the dressing. The
authors also used this phantom model to demonstrate
the durability (defined as the capacity of the dressing to
maintain its [structural] integrity over time and during
removal) of the test dressings. Exufiber® demonstrated

superior mechanical endurance, approximately 5-times
more than that of the comparator dressing.12

In terms of validity of data, the current study
benefited from its prospective, randomised, parallel-
group multicentre design, in a large study population
(n = 248), in which the two treatment groups were well
balanced at baseline, both in terms of demography and
predictive wound-related factors (e.g., ulcer duration,
ABPI, wound size, use of compression, wound location
and recurrence). However, not every data point was cap-
tured at each visit; some visits were missed by patients,
and some data points were missed by site staff. There
may have been inconsistencies of use between the blinded
assessor using the digital planimetry software and the cli-
nician's use of cameras to capture the size and changes of
the wound throughout the study due to improper angle,
lighting and focus when capturing photos of the wounds.
These limitations were mitigated as much as possible by
appropriate training of staff, checklists, and continuous
follow-up of uploaded images.

6 | CONCLUSIONS

Chronic wounds, such as leg ulcers, often produce
excessive levels of exudate. If not managed appropri-
ately, this can lead to maceration of the surrounding
skin and in some cases precipitate wound infection, ulti-
mately extending healing times. For many patients,
appropriate exudate management is an essential part of
managing the symptoms of their wound and can also
help to provide an optimal healing environment. Gelling
fibre dressings are an important part of managing
wounds with excessive exudate and also help to support
autolytic debridement by forming a soft, conformable
gel on the wound bed.

This study showed that Exufiber® is at least as effective
as Aquacel® Extra™ in relation to wound area reduction
in the management of moderately and highly exuding
chronic wounds in patients with leg ulcers, thus achieving
the objective of confirming non-inferiority. The results for
the primary endpoint are robust and of high validity, and
applicable for both short (6 weeks) and long-term
(24 weeks). Both groups showed improvement in all
aspects of wound healing. In addition, clinicians' evalua-
tions (dressing features and technical performance) were
more favourable for Exufiber® than for Aquacel® Extra™.
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