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Multicomponent compression system
use in patients with chronic venous
insufficiency: a real-life prospective study

Objective: Compression therapy is the cornerstone of therapeutic
management of patients with chronic venous insufficiency (CVI). This
study aimed to evaluate the efficacy and safety of a multicomponent
compression system in an unselected population of patients with CVI
problems under real-life conditions.

Method: A prospective, multicentre, observational study with a
multicomponent two-bandage compression system (UrgoK2,
Laboratoires Urgo, France) was conducted in 103 centres in
Germany. Main outcomes included wound healing rate, wound
healing progression, assessment of oedema and ankle mobility, local
tolerability and acceptance of the compression therapy.

Results: A total of 702 patients with venous leg ulcers (VLU) and/or
with lower limb oedema due to CVI were treated with the evaluated
system for a mean (+standard deviation) duration of 27+17 days. By
the last visit, 30.9% of wounds had healed and 61.8% had improved.
Limb oedema was resolved in 66.7% of patients and an improvement
of ankle mobility was reported in 44.2% of patients. The skin
condition under the compression therapy was also considered as
improved in 73.9% of patients and a substantial reduction of pain
was achieved, both in number of patients reporting pain and in pain
intensity. Compression therapy with the evaluated system was ‘very

well’ or ‘well’ tolerated and ‘very well’ or ‘well’ accepted by >95% of
patients. These positive outcomes were in line with the general
opinion of physicians on the evaluated compression bandages,
which were judged ‘very useful’ or ‘useful’ for >96.6% of patients.
Similar results were reported regardless of the treated condition, VLU
and/or limb oedema.

Conclusion: Real-life data documented in this large observational
study of non-selected patients receiving compression therapy in daily
practice confirm the benefits and safety profile of the evaluated
compression system. This study also confirms the high-level of
performance and acceptability of the system, regardless of the
characteristics of the wounds or patients at initiation of the treatment.
The data support the use of this multicomponent compression
system as one first-line intervention in patients with symptoms
caused by CVI.
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Laboratoires Urgo. UM is an employee of Laboratoires Urgo. MS,
KCM, CEB, SL, SE and JD provided advisory and speaking services to
pharmaceutical and other healthcare organisations including, but not
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analyses were conducted independently by INPADS GmbH, Germany.
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hronic venous insufficiency (CVI) of the
lower limbs is a common condition
affecting 5-30% of the adult population
worldwide, with a prevalence that is
consistently increasing with age.l-
Caused by functional abnormality of the venous
system, CVI encompasses the more advanced and
severe stages of chronic venous disease (CVD), from
oedema and skin changes to active leg ulcers (stages C3

to C6 of the CEAP (clinical, etiological, anatomical and
pathophysiological) classification, respectively).5’
Various symptoms, such as feelings of tightness,
itching, muscle cramps, swollen legs or pain when
standing or walking, manifest themselves along with
CVD; then as the disease progresses, with CVI, with
increasing intensity over time.® However, because
these symptoms can be initially overlooked by patients
and healthcare providers, it is suspected that CVI may

be diagnosed too late in a number of cases.®?
Improperly treated, this chronic and disabling disease

Markus Stiicker," MD; Karl-Christian Miinter,> MD; Cornelia Erfurt-Berge,®> MD;

Steffen Liitzkendorf,* MD; Stephan Eder,> MD; Udo Méller,® PhD*;
Joachim Dissemond,” MD

*Corresponding author email: u.moeller@urgo.de

1 Vein Centre of the Dermatology and Vascular Surgery Clinics, Hospital

of Ruhr-University Bochum, St. Maria-Hilf Hospital, Venenzentrum,
Bochum, Germany. 2 Medical Office Specialized on Phlebology, Hamburg,

Germany. 3 Department of Dermatology, Venereology, and Allergology, University

Hospital Erlangen, Erlangen, Germany. 4 Medical Office Specialized on General

Surgery, Helbra, Germany. 5 Department of Vascular Surgery and Vascular Medicine,

Schwarzwald-Baar Hospital Villingen-Schwenningen, Villingen-Schwenningen,
Germany. 6 Medical Affairs and Clinical Research Department, URGO GmbH,
Sulzbach, Germany. 7 Department of Dermatology, Venereology and Allergology,
University Hospital Essen, Essen, Germany.

progresses and gradually impairs the health-related
quality of life (QoL) of patients, who may experience
substantial pain, reduced mobility, increased anxiety,
depression and social isolation.!0-13

The ultimate stage of CVI, according to the CEAP
classification (C6), i.e., the venous leg ulcer (VLU), can
often take several months or even years to heal; and
only 30-75% of patients seem to achieve wound
closure after six months of treatment, depending on
the severity of the ulcer and the patients’ health
status.1®17 The high rate of complications associated
with these VLUs, such as local wound infection, lower
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limb cellulitis or contact dermatitis, can cause further
delay to an already slow healing process.!8 In addition,
with recurrence rates of 20-50% within one year post-
healing, the chronicity of these wounds eventually
entails life-long patient management.'” Ultimately,
the management of CVI constitutes a significant
burden on healthcare systems and health economics,
representing 1-2% of the healthcare budget in the US
and in Furopean countries.?>?! The mean total cost of
a VLU, estimated for example in Germany at around
€9600 per year and per patient while including
essentially direct costs, supports the need for early and
appropriate management of these patients.!s

The initial management of CVI involves, after
adequate diagnosis, conservative measures to reduce
symptoms such as oedema, to prevent disease
progression and to heal the leg ulcer when present, in
order to prevent the development of secondary
complications.® Compressive therapy is the mainstay
of all therapeutic strategies due to its ease of use, non-
invasive nature and efficacy in counteracting the
pathophysiological mechanism of CVI.67/18:22-26 The
efficacy of compression therapy depends mainly upon
the applied pressure and stiffness of the compression
system. According to guidelines, and based on
systematic reviews, high-compression therapy—
applying 40mmHg at the ankle—is the first-line option
in the acute decongestion phase of oedema and for the
treatment of active VLU, while graduated compressive
hosiery is usually recommended for the maintenance
stage of venous oedema and to prevent recurrence
of VLU in patients where leg ulcer closure has
been achieved.®71823-28

Among the various systems available for applying
high compression, multicomponent systems have
been shown to be more effective than single
component systems, and two-layer component
systems to perform as well as four-layer systems.2’-2°
Multicomponent systems containing an elastic
bandage are also reported to be more effective than
those composed mainly of inelastic constituents.?”
Although the systems appear to be similar when
considering effectiveness, they can differ significantly
in comfort, patient acceptability and adherence
to treatment.?9-30

UrgoK2/UrgoKTwo bandages (Laboratoires URGO,
France) is a multicomponent high-compression system
indicated for the treatment of VLU, venous oedema
and lymphoedema which require full compression, i.e.
around 40mmHg at the ankle. It has been previously
shown to be easy to apply due to the visual guide
printed on each bandage, with therapeutic pressure
achieved from the first application and sustained for
up to seven days.31-33 Its clinical efficacy on the
treatment of VLU has been evaluated in a European
randomised controlled trial (RCT) conducted in
France, Germany and the UK.?° The results of this
Odyssey study, carried out on 187 patients and
followed-up during 12 weeks of treatment with either
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the two-layer multicomponent compression system or
with a four-layer compression system,
demonstrated the clinical efficacy and good
patient tolerance of the two-layer compression system,
as well as an easier application than that of the
reference system.?’

While a high level of clinical evidence is required to
establish the performances of any treatment, real-life
data are also sought to ensure the appropriate use of
available treatments and to confirm their performance
and acceptability in current practice. Thus, the aim of
this study was to document the performance, local
tolerability and acceptability of the two-layer
multicomponent compression system on a large,
unselected cohort of patients with VLU and/or lower
limb oedema caused by CVI, treated under
real-life conditions.

Methods

Study design and patients

This observational study was a prospective, multicentre
study conducted with physicians (general practitioners,
phlebologists, surgeons, dermatologists, vascular
surgeons and internists) located across Germany.

Any patient with a VLU and/or an oedema caused by
CVI that the participating physician had decided to
treat with the compression system between September
2010 and September 2011 was eligible for inclusion. In
the case of patients with multiple VLUs, the largest
wound was recommended to be selected for the
evaluation. It was expected that the precautions of use
and contraindications specified in the manufacturer’s
instructions for use of the compression system would
be followed. All decisions regarding diagnosis and
therapy were made exclusively by the treating
physician. No recommendations were made to them
regarding concomitant treatments. Patients were
followed up in the outpatient setting or during home
visits for a maximum duration of six weeks, and with
a maximum of four documented visits. The
participating physicians could discontinue the use of
the evaluated compression system and the patient’s
participation in the study at any point of the follow-up
as their therapeutic procedure was not influenced in
any way by this observational study.

Evaluated compression system
The UrgoK2 multicomponent compression system
evaluated in this study has been CE-marked since 2005
and available in Germany since 2009. It combines a
padded inelastic bandage with short elongation (with
viscose-polyester cotton padding on a knitted
polyamide-elastane layer), providing compression,
protection and absorption, and a cohesive elastic
bandage with lengthy elongation, made of acrylic,
polyamide and elastane.

The system is compatible with day and night
wearing. The high working pressure provided by the
compression system, in combination with the action
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of the calf muscle, creates a massage effect, assisting
venous flow and reducing oedema levels, while the low
resting pressure provided maintains the improved
blood flow. Each bandage layer of the system displays
a unique visual indicator in the form of a printed
ellipse that expands into a circle when the correct
pressure level is applied. This visual indicator guides
both the proper stretching and overlapping of the
bandages, thus facilitating their application and the
reproducibility of the procedure, while guaranteeing
the application of the required pressure (~40mmHg at
the ankle).31-37 The bandages can stay in place for up
to seven days.?%31,37

In this observational study, the bandages were
expected to be applied, and the frequency of change
to be carried out, according to the manufacturer’s
instructions for use.

Outcomes and assessments

At the initial visit, the relevant demographic
information (sex, age, body mass index (BMI)) and
medical history of the patient were recorded along
with their leg characteristics, wound characteristics
when a wound was present, and the previous
compression therapy used by the patient. The
circumference of the ankle was measured with a
tailor meter.

At each follow-up visit, the investigators documented
the change frequency of the compression system since
the last visit, ankle circumference and mobility, the
presence of oedema, skin condition, wound
characteristics where relevant, local tolerance of the
compression therapy, and its acceptance and
perception by the patient (i.e., feelings of discomfort
such as tingling, itching, sensation of warmth or cold,
sweating, tightness, constriction, bandage slippage).

The outcomes documented in the final evaluation
visit included:

e Treatment and evaluation duration (in days)

e Frequency of compression system changes

e Oedema resolution, improvement of the ankle
circumference and mobility

e Overall wound healing progression (‘wound healed’,

‘greatly improved’, ‘slightly improved’, ‘unchanged’,

‘slightly deteriorating’ or ‘greatly deteriorating’),

and reduction of wound length, width and area (in

cm and cm?) since the initial visit

e Change in skin condition under the compression
therapy (‘improved’, ‘unchanged’, ‘deteriorating’)

e Pain reduction during the course of the study

e Local tolerance and acceptability of the evaluated
system by the patients, including their perception
when wearing it

e Evaluation by the physicians of the usefulness of the
evaluated multicomponent compression system

(‘very useful’, ‘useful’, ‘hardly useful’, ‘not useful’),

their general opinion on the performance of the

system in relation to their previous experience with
other compression therapy devices (‘better’, ‘similar’

or ‘worse’), and the factors that influence their

choice of one compression system over others

(clinical evidence, ease of handling, patient comfort,

wearing duration, possibility of self-care,

recommendations from colleagues, manufacturer’s
information, washability, cost-effectiveness).

Pain was assessed at the initial and final visits using
a visual analogue scale (VAS) from O for ‘no pain’ to 10
for ‘worst possible pain’, and through a ‘yes’ or ‘no’
question, to which was added a question on pain
intensity (‘mild’, ‘moderate’, ‘strong’) in case of a
positive answer.

The local tolerability of the compression therapy
was assessed at each visit according to three gradations
defined as followed:

e ‘Very good’: no local tolerance problem during the
evaluation period

e ‘Good’: no more than one temporary tolerance
problem of low or moderate intensity during the
evaluation period

e ‘Poor’: more than one occurrence, or at least one
persistent tolerance problem, or one severe but
temporary tolerance problem.

The acceptance of the compression therapy was
assessed at each visit according to the four following
gradations:

e ‘Very good’: the patient feels the compression
system, but does not have any unpleasant feeling

e ‘Good’: the compression system sometimes disturbs
the patient but does not interfere with everyday
activities

e ‘Moderate’: the compression system is often
uncomfortable during the day and disturbs everyday
activities

e ‘Poor’: the compression system is often or always
uncomfortable during the day, disturbs the patient’s
activities of daily living and sleep.

Data management

The data collected during the study were documented
by the investigators in a standardised electronic Case
Report Form (eCRF). All the physicians received
specific access codes to enable them to enter their data
with a patient identification number. All personal data
on the patients were only accessible to the treating
physicians. The data collection form guaranteed all
data protection requirements for the individual
patient, since only pseudonymous data were made
available for the evaluation. The electronic system
performed automatic checks for data completeness
and inconsistency, and incorrect entries could be
corrected directly by the physicians.

The data management and quality assurance of the
study were carried out by an independent contract
research organisation (INPADS GmbH, Germany) in
accordance with the recommendations on planning,
conducting and analysing of post-marketing
surveillance studies of the Federal Institute for Drugs
and Medical Devices.38
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Statistical analysis

The estimation of the cohort size required for this
observational study was based on the literature and on
experience from previous clinical studies, in order to
allow a pragmatic evaluation of the compression
system’s performance in a sufficiently diverse and
representative  cohort of patients and
physicians.1529,31-33,39

The statistical analyses were performed according to
the statistical analysis plan, by an independent contract
research organisation (INPADS), using SAS 9.1 for
Windows program (Statistical Analysis System, SAS
Institute, US). The biometric analyses and bandages
performance evaluations were descriptive, and no
statistical tests were used. Values were reported as mean
t+standard deviation (SD); median and interquartile
range (IQR), or count and percentage. Efficiency and
safety analyses included all patients for whom the
initial visit and the final visit were documented, even
if some questions during these visits were not answered.
Missing values were listed in the statistical tables
and not removed.

Due to reduced numbers of patients at interim visits,
changes in outcomes, including the four visits (initial,
both interim and final visits), are presented for the
cohort of patients who had all visits completed. Wound
area was calculated using the following elliptic formula:

(length/2) x (width/2) x 3.14

Ethical approval

The study was conducted in accordance with the
Declaration of Helsinki, the German Medical Devices
Act and Federal data protection law.*® Before their
inclusion, patients were informed by their physicians
about the purpose and conduct of the observational
study, in particular about the processing of personal
and health data in pseudonymous form, and gave their
explicit oral consent to their participation in the study
and to the processing of their data. Due to the
non-interventional design of this study performed with
a CE-marked device, used according to the
manufacturer’s instructions, no ethics committee or
authority approvals were required, as this type of
observational study presents no particular harm to or
benefits for the patients, provided they are treated with
the appropriate standard of care as they would be in
real life.

Results

Baseline characteristics of the included patients

In this observational study, a total of 721 patients with
a VLU or an oedema of venous origin, treated with the
evaluated compression system, were included by one
of the 103 active centres. The median number of
patients recruited per centre was nine (IQR: 4-9). Due
to incomplete documentation, 19 files (2.6%) were
excluded and the evaluations of 702 patients were
taken into account in the final analyses. Patients were
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Table 1. Demographics and anamnesis of the treated patients

Patients (n=702)
Male/Female, n (%)*

Age, years, n, (mean+SD)
Male

Female

Body mass index, kg/m2, n, (mean=SD)

Male

Female

304 (43.3)/396 (56.4)

292 (65.6+13.5)
384 (67.8+14.9)

284 (29.8+5.3)
367 (29.1:6.6)

Medical/surgical history, multiple answers possible, n (%)

High blood pressure

High blood pressure duration, years, n (mean+SD)

Diabetes, n (%)

Diabetes duration, years, n (mean+SD)

Diabetes type 2/type 17, n, (%)

304 (43.3)
257 (12.9+10.0)
185 (26.4)

140 (10.9+7.0)
157 (84.9)/18 (9.7)

Heart disease, n (%) 99 (14.1)
Articular rheumatism, n (%) 57 (8.1)
Osteoarthritis, n (%) 34 (4.8)
Latex allergy, n (%) 1(0.1)
Other pre-existing conditions, n (%) 195 (27.8)

History of venous conditions on study leg, multiple answers possible, n (%)

Varicose 531 (75.6)
Phlebitis 160 (22.8)
Varicose vein surgery 96 (13.7)
Venous thrombosis 81 (11.5)
Pulmonary embolism 12 (1.7)
Ankle-brachial pressure index, n (mean+SD) 532 (1.1£0.2)
Patient mobility, n (%)

Walking without assistance 525 (74.8)
Walking with help 158 (22.5)
Wheelchair 10 (1.4)
Bedbound 9(1.3)

*missing data=2; Tmissing data=10; SD—standard deviation

followed on average for 2717 days. In addition, two
interim visits, respectively performed after 7+5 days
and 15410 days of treatment, were also documented for
695 (99.0%) and 624 patients (88.9%). In total,
622 (88.6%) patients had all four visits completed
and documented.

Demographics and anamnesis of the treated patients
are reported in Table 1. The evaluated cohort was
typical of that treated with compression therapy,
comprising more female patients (n=396, 56.4%), with
amean age of 66.9+14.3 years (range: 20-96 years), and
patients were, on average, overweight (mean BMI
29.4+6.1kg/m?). High blood pressure and diabetes were
particularly prevalent (n=304 (43.3%) and n=185
(26.4%) patients, respectively). A history of marked
CVI also characterised this cohort, with varicose veins
documented in 531 (75.6%) of the patients, history of
phlebitis in 160 (22.8%), of varicose vein surgery in 96
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Table 2. Characteristics of the leg treated (n=702)

Characteristic n

Presence of oedema

Oedema 520
No oedema 171
Missing data 1
Ankle circumference (narrowest point), cm,

mean=SD

Ankle mobility n
Good 386
Moderate 267
Poor 18
Missing data 31
Presence of a leg ulcer n
Leg ulcer 414
No leg ulcer 248
Missing data 40
Ulcer characteristics n
Wound duration, days 407
Wound length, cm 411
Wound width, cm 412
Wound area, cm? (calculated) 411
Skin condition on a 1-5 scale n
1—Healthy 67
2 217
3 206
4 88
5—Severely damaged 39
Missing data 85
Pain score on VAS, n (mean+SD)

Presence of pain n
Pain 449
No pain 236
Missing data 17
Intensity of pain, n=449 n
Mild 169
Moderate 203
Severe 66
Missing data 1

SD—standard deviation; IQR—interquartile range; VAS —Visual Analogue Scale

or were bedbound.

%

(74.9)
(24.4)
(1.6)

690 (27.8+5.7)

%
(55.0)
(38.0)
2.6)
4.4)
%
(59.0)
(35.3)
(5.7)

Median
value (IQR)

42.0 (10.0;
122.0)

2.5 (1.5; 4.5)
2.0 (1.0; 3.2)
3.5 (1.2; 11.3)
%

(9.5)

(30.9)

(29.3)
(12.5)
(5.6)

{12.1)

556 (3.64+2.72)

%
(64.0)
(33.6)
(2.4)
%
(37.6)
(45.2)
14.7)
@.4)

(13.7%) and of venous thrombosis in 81 (11.5%). At
the initial visit, an ankle-brachial pressure index (ABPI)
was available for 532 (75.8%) patients with an average
value of 1.1+0.2. The distribution of patients according
to their ABPI value is illustrated in Fig 1. The majority
of the patients (n=525, 74.8%) could walk without help
and 19 (2.7%) patients were mobile using a wheelchair

Fig 1. Patient distribution according to their ankle—
brachial pressure index (ABPI) value (n=702)

’—1.6%

ABPI <0.8
Il ABPI (0.8-0.99)
M ABPI (1.0-1.3)
ABPI >1.3
Missing data

Table 3. Previous compression systems used by
the patients (multiple answers possible) (n=702)

Systems n %
Medical compression stockings 303 (43.2)
Class 3 (34-46mmHg) 5/303 (1.7)

Class 2 (23-32mmHg) 278/303  (91.7)

Class 1 (18—21mmHg) 18/303 (5.9

Missing data 2/303 (0.7)
Two-short-stretch bandage system 161 (22.9)
One-short-stretch bandage 130 (18.5)
Two-long-stretch bandage system 4 (0.6)
One-long-stretch bandage 32 (4.6)
Zinc paste bandages 61 (8.7)
Multicomponent bandage system 29 4.1)

The characteristics of the leg treated with the evaluated
bandages are reported in Table 2. At the inclusion visit,
520 (74.1%) patients had a leg oedema and 414 (59.0%)
had a leg ulcer. Average ankle circumference was
27.84£5.7cm. Ankle mobility was rated ‘good’ in more
than half of the patients (n=386, 55.0%). The majority
of the treated ulcers were recent (50% lasted <1.5 months’
duration) and of relatively small size (2.5cmx2.0cm,
median values). The condition of the skin was assessed
on a scale of one (‘healthy’) to five (‘severely damaged’).
The condition of the skin was rated as ‘healthy’ in only
67 (9.5%) of the patients. In most cases (n=423, 60.3%),
the skin condition was assessed with a score of two or
three. The skin was assessed as ‘severely damaged’ in 39
(5.6%) patients. At the beginning of the study, almost
two thirds of patients (n=449, 64.0%) reported they
were experiencing pain, mostly of ‘moderate’ or
‘mild’ intensity.

Finally, as reported in Table 3, before inclusion,
patients had used different compression therapy
systems, most often medical compression stockings
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Fig 2a. Proportion of patients with oedema throughout
the study period (patients completing all four visits, n=622)

100% —
o 78.9%

6 —|

69.8%
60% —
45.5%
40% —
26.5%
N l
0% | | |
Initial visit First Second Final visit
interim visit interim visit

Fig 2b. Proportion of patients with resolved oedema
under the multicomponent compression therapy (patients
with oedema at baseline and with all four visits
completed, n=491)

100% —
80% —
67.1%
60% —
42.6%

40% —

20% = 124%

First interim visit

0%

Second interim visit Final visit

(n=303, 43.2%) (usually of class 2, according to the
German classification) or short-stretch bandages
(n=161, 22.9%).
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Fig 3. Proportion of patients with improved ankle
mobility under the multicomponent compression therapy
(patients with a 'moderate’ or '‘poor' ankle mobility at the
baseline visit and who had both interim visits completed,
n=264)

50% —
45.5%

40% —
32.2%
30% —

20% —
15.9%

10% —

0% T

First interim visit Second interim visit Final visit

Oedema reduction under compression therapy

During the study period, and under the evaluated
compression therapy, the percentage of patients with
oedema (with or without ulcer) decreased from 74.1%
(n=520) at baseline to 24.6% (n=173) at the final visit.
Hence, at the final visit, the oedema was resolved in
66.7% (n=347) of the patients who had an oedema at
the initial visit. Fig 2a shows over time the percentages
of patients with oedema (among patients who had all
four visits completed, n=622). Fig 2b shows the
progression of oedema resolution in patients who had
an oedema at baseline and all visits completed (n=491).

Ankle circumference reduction

and ankle mobility improvement

The average ankle circumference showed a continuous
reduction from 27.8+5.7cm at baseline to 25.9+4.9cm
at the final visit (n=702, missing data=4). Table 4 reports
the changes in ankle circumference in patients who had
all four visits completed (n=622). The different values
calculated for each patient (the ankle circumference in
the follow-up visits minus the baseline ankle
circumference) also confirmed on average, and for the

Table 4. Ankle circumference of the study leg throughout the treatment period (n=622)

Initial visit
Ankle circumference in cm (narrowest point)

Mean value+SD 28.0+5.7
Median (IQR) 27.0 (24.0; 30.0)
Missing data, n 12

Reduction of ankle circumference in cm (follow-up visit minus initial visit)

Mean value+SD
Median (IQR) -
Missing data, n

SD—standard deviation; IQR—interquartile range

First interim visit Second interim visit Final visit
271+5.3 26.4+5.1 26.0+4.9

26.0 (23.5; 29.5) 25.5 (28.0; 29.0) 25.0 (23.0; 28.5)
0 1 3

-0.8+1.1 -1.5+1.6 -2.0+1.9

-0.5 (-1.0; 0.0) -1.0 (-1.2; -0.5) -1.5 (-2.6; -0.8)
12 13 15
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Fig 4. Wound healing rate and wound healing progression with the evaluated compression system (n=414)

Healed [ Greatly improved M Improved

majority of the patients, a continuous reduction of the
ankle circumference.

In addition, a clear improvement in patients’ ankle
mobility was reported during the course of the
compression therapy. The percentage of patients with
‘good’ ankle mobility increased from 55.0% (n=386) at
the initial visit to 71.4% (n=501) at the final visit, while
the proportion of patients with ‘moderate’ or ‘poor’
ankle mobility decreased from 40.6% (n=285) to 28.3%
(n=199). Hence, among the 285 patients who had a
reduced ankle mobility (‘moderate’ or ‘poor’) at the
initial visit, the proportion of patients with an
improvement in ankle mobility continuously increased
at each visit and reached 44.2% (n=126/285) by the
final visit. Fig 3 illustrates the progression of ankle
mobility improvement in patients who had a ‘moderate’
or ‘poor’ mobility at baseline and all four visits
completed (n=264).

Table 5. Wound measurements at initial and final visits

Measurement Initial visit Final visit
n Median n Median
(IQR) (IQR)
Wound length (cm) 411 2.5(1.5; 4.5) 409 1.0(0.0;2.8)
Wound width (cm) 412 2.0 (1.0; 3.2) 408 0.7 (0.0; 2.0)
Calculated wound area (cm?) 411 3.5(1.2; 11.3) 408 0.6 (0.0;4.1)

IQR—interquartile range; patients with healed ulcer had values equal to zero

Fig 5. Pain reported by the patients at the initial (@) and final (b) visits (n=702)
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Wound healing outcomes by the final evaluation

For patients who presented with a VLU at the initial
visit (n=414, 58.9%), wound closure in 30.9% (n=128)
of patients and improvement in wound healing in
61.8% (n=256) of patients by the final visit was reported
by the investigating physician (Fig 4). No change was
reported in 21 (5.1%) patients and deterioration of the
wound was reported in three (0.7%) patients. Data were
missing for six (1.4%) patients.

The measurements of the wounds, when reported,
also confirmed a clear reduction in wound size (Table 5).
The median wound length of the ulcers decreased from
2.5cm at baseline to 1.0cm at the final visit. The median
wound width decreased from 2.0cm to 0.7cm, and the
wound area decreased from 3.5cm? to 0.6cm?.

Improvement of skin condition

At the initial visit and the two interim visits, the
physicians assessed the patient’s skin condition on a
scale of one (‘healthy’ skin) to five (‘severely damaged’
skin). Analysing the skin condition changes in patients
who had both interim visits (n=622), the percentage of
patients with a score of one or two increased from
38.1% (n=237/622) at baseline to 65.4% (n=407/622) at
the second interim visit, while the percentage of
patients with a score of three, four or five decreased
from 49.5% (n=308/622) to 19.1% (n=119/622). Data
were missing for 77 patients at the first interim visit,
and for 96 patients at the second interim visit.

This development towards better skin score values in
the course of the compression therapy was also
confirmed at the final visit. According to the physician'’s
final assessment, and compared with the initial visit
(n=702), the skin condition was ‘improved’ in
519 (73.9%) patients, ‘unchanged’ in 142 (20.2%)
patients and ‘deteriorated’ in three (0.4%) patients.
Data were missing for 38 (5.4%) patients.

Pain reduction during the course of the study

As wound healing progressed and oedema resolved, an
important reduction in pain associated with the venous
disease status was reported at the final visit compared
with the initial visit. This reduction was expressed both
in the percentage of patients reporting pain—down
from 64.0% (n=449) to 26.9% (n=189)—and in the level
of pain intensity, as most patients described only mild
pain at the final visit (73.5%; n=139/189) and the
average pain score on the VAS scale fell by 67.0% (Fig 5
and Table 6).
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Frequency of application of the compression system
Throughout the study period, the frequency of
application of the compression system was
documented in 1560 visits. Overall, the bandages were
changed only 1-2 times a week in 806 (51.7%) visits,
3-4 times a week in 448 (28.7%), and >4 times a week
in 306 (19.6%) visits.

Patient comfort while wearing the compression system
At the follow-up visits, 55.1% (n=343/622, first interim
visit) to 60.9% (n=379/622, final visit) of patients
reported no particular sensation while wearing the
bandages. At the first interim visit, a feeling of tightness
was reported by 123/622 (19.8%) patients, but as these
patients adjusted to their therapy, this proportion
decreased steadily to 62/622 (10.0%) at the final visit.
During the study period, wearing the compression
system was also associated with a feeling of warmth in
14.6% (n=91/622, first interim visit) to 13.8% (n=86/622,
final visit) of patients, and with pain, reported by 10.1%
(n=63/622, first interim visit) to 7.9% (n=49/622, final
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Table 6. Pain score on Visual Analogue Scale (VAS)

VAS score Initial visit Final visit Difference

(initial-final)
Patients, n 556 458 436
Mean+SD 3.64+2.72 1.15+1.86 2.44+2.45
Median 4.0 (1.5; 5.5) 0.0(0.0;2.0) 2.0(4.0;0.0
(IQR)

SD—standard deviation; IQR—interquartile range

visit) of patients. The other sensations mentioned by
the patients are presented in Fig 6.

Bandage slipping was reported by <4% of the patients
(n=16/622, first interim visit, and 19/622, final visit). At
the final visit, the category of patients who most
frequently reported at least one feeling of discomfort
was patients with oedema but no ulcer (n=143/248;
57.7%), while patients with an ulcer (with or without
oedema) reported no feeling of discomfort in 68.4% of
cases (n=283/414) (supplementary information on this
is available from the authors).

Fig 6. Patient discomfort parameters reported at each visit (patients completing all four visits, n=622)
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Fig 7. Factors influencing the selection of the compression therapy system (n=702)
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Acceptability of the compression therapy

At the final visit, the acceptance of the multicomponent
compression therapy was rated ‘very good’ by 500
(71.2%) of the patients, ‘good’ by 171 (24.4%),
‘moderate’ by 17 (2.4%) and ‘poot’ by 10 (1.4%) patients
(1.4%) (data were missing for four patients; 0.6%). The
percentage of patients reporting that the compression
therapy did not interfere with their everyday activities
reached 85.6% (n=595/695) at the first interim visit and
increased to 95.6% (n=671/702) at the last visit, while
the number of patients reporting that it had often
disturbed their sleep ranged between five and 10 during
the study period. Patient ABPI and the presence of a
wound or oedema at the initial visit had no significant
influence on the good acceptance of the evaluated
compression system (supplementary information on
this is available from the authors).
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Local tolerance of the compression therapy

The local tolerance of the compression system was
assessed by the physicians as ‘very good’ in 79.9% of the
2021 documented visits, ‘good’ in 18.4% and ‘poor’ in
0.9%. The evaluation was missing in 0.8% of the visits.
There was no difference between the interim visits and
the final visit. Neither the ABPI, nor the presence of a
wound or oedema at the beginning of the study had a
significant influence on this assessment (supplementary
information on this is available from the authors).

Usefulness of the multicomponent

compression therapy

According to the overall assessment made by the
physicians at the final visit, for most patients, the
multicomponent compression system has been judged
‘very useful’ (n=546, 77.8%) or ‘useful’ (n=132, 18.8%).

Fig 8. Performance of the multicomponent compression system, compared with previous experience with other
compression systems, according to the physicians’ point of view, stratified by ankle—brachial pressure index level (n=702)
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The bandages were assessed as ‘hardly’ or ‘not useful’
in only seven (1.0%) and five patients (0.7%),
respectively. The evaluation was missing for 12 (1.7%)
patients. Neither ABPI value nor the presence of a
wound or oedema at the beginning of the study had a
significant influence on the assessment of the
usefulness of the evaluated compression system
(supplementary information on this is available from
the authors).

Factors influencing the selection of the compression

therapy system

As reported in Fig 7, according to the physicians, the

five most important factors that ‘always’ or ‘often’

influenced their selection of compression bandages

were:

e The ease of handling/application of the bandages
(n=592, 84.3%)

e Their own previous experience with the bandages
(n=589, 83.9%)

e The patient’s comfort at wearing the bandages
(n=584, 83.2%)

e The length of time the bandages can be worn
without having to be changed (n=543, 77.4%)

e The possibility of independent/self-care (n=498,
70.9%).

Comparison with previous compression therapy

At the final visit, the physicians evaluated the
performance of the multicomponent compression
system compared with their experience with previous
compression systems applied on their patient. In
660 (94.0%) patients, the compression therapy with
the evaluated system was rated ‘better’ than with the
previous compression systems used; ‘similar’ in
20 (2.8%) patients and ‘worse’ in seven (1.0%) patients.
An evaluation was missing for 15 (2.1%) patients.
Similar results were reported regardless of the type of
compression systems previously used by the patients
(supplementary information on this is available from
the authors) and regardless of patient’s ABPI at
baseline (Fig 8).

Discussion
Real-life data on the treatment of patients with CVI are
still quite scarce in the literature, notably regarding the
compression treatment of venous oedema, or patients’
perception and acceptability of wearing
high-compression bandages. This study confirmed the
good performances of the evaluated multicomponent
compression system on the wound healing process of
VLUs that were previously established in a European
RCT.?° In addition, the results highlighted the
beneficial effect of the compression system in reducing
CVI symptoms such as oedema, as well as the good
tolerance and acceptability of the bandages by patients
with a wide range of characteristics.

The good results in terms of wound healing reported
here, with 30.9% of wound closure after 27 days of
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treatment, may be explained in part by the good
prognosis of the VLUs treated. The treated ulcers were
of mild to moderate severity, with half of the ulcers
presenting with a surface area of <5cm? and with short
duration ulcer (lasting for less than a month), and
high-compression therapy was prescribed as first-line
treatment in a quarter of the patients. These results
support the fact that the sooner an appropriate therapy
is implemented, the better the outcomes. The rapid
resolution of the oedema reported in 66.7% of the
patients is also consistent with the performance
reported in previous multicentre clinical trials
conducted in France and in the US.3336 However, to
our knowledge, our study is the first to report the good
acceptability, tolerance and usefulness of this
compression system in the treatment of patients with
venous oedema, regardless of the presence of a
concomitant VLU.

We know that bandage performance and thus
clinical outcomes, are related to the achieved pressure
over time. Even if the applied pressure was not
measured in this observational study, the rapid and
good clinical results achieved, in terms of wound
healing and oedema reduction, support that the
application method was appropriate and the targeted
therapeutic pressure was adequately achieved. Users
were expected to apply the bandages according to the
manufacturer’s instructions for use, and the visual
indicator system printed on the evaluated bandages
has been previously proven to help the accurate, safe
and consistent application of the bandages.?%31-3641 [n
two clinical studies conducted in England and in the
US, 85% and 87%, respectively, of the users achieved
the required therapeutic interface pressure (30-
50mmHg) on their first application of the evaluated
bandages, despite being unfamiliar with it, and the
mean pressure of 40mmHg did not change between
successive applications.3234 This type of experience
and evidence reinforces health professionals’
confidence in their ability to effectively apply the
intended therapeutic pressure, and could also possibly
support self-care. According to the result of an RCT
assessing the effectiveness of different bandages in self-
care, when using customised bandages with visual
markers, 60.0% of patients were able to achieve, at
their first attempt at applying the bandage, the
required 35-45mmHg therapeutic pressure compared
with 33.3% of patients using unmarked bandages.*?

In another clinical study conducted in Germany, it
was shown that the mean pressure values achieved by
lay persons with the compression system used in this
current study were very close to the one achieved by
nurses (42.5+12.1mmHg versus 42.3+9.1mmHg,
respectively), which was not the case with unmarked
bandages (28.8£12.8mmHg versus 40.0+12.5mmHg,
respectively), demonstrating the ease of application of
this specific system.*!

With the major disruptions in healthcare services
caused by the current COVID-19 pandemic, preventing
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serious complications and minimising hospitalisation,
where possible, has become even more essential for
patients with CVI, as these patients, due to their age
and chronic underlying conditions, are also at high
risk for developing a severe form of the coronavirus
disease.*3 Effective therapy with rapid outcomes and
which is well tolerated by patients is critical to avoiding
these complications. Furthermore, while health
professional visits are postponed or replaced by video
calls or telehealth consultations, compression systems
that are easy to apply and able to stay in place for
several days may be a substantial asset for the successful
management of patients with CVIL.4244 In our study,
the compression system was changed in the majority
of the cases once or twice a week and <4% of the
patients reported bandage slippage throughout the
study period. These real-life data corroborate those of
a previous RCT that established the ability of the
bandages to remain in place and maintain working
pressure over seven days, compared with four-layer
bandages and inelastic bandages.3!

A frequency of bandage changes similar to the one
mostly reported in our study has also been described
in a clinical trial carried out in Spain with the same
multicomponent compression system. This study
evaluated the efficacy of a therapeutic strategy
combining an autologous graft, a sucrose-octasulfate
(TLC-NOSF) dressing and multicomponent
compression therapy in achieving rapid wound closure
in patients with long-standing ulcers.3” In such a
procedure, the spacing of wound care (for example,
wound cleaning, dressing change and compression
system change) and the acceptability by the patient are
two key factors in the success of the entire procedure.
Consistent with the data reported here, Conde-
Montero et al.3’ reported no bandage slippage over
time and that the evaluated bandages were well
tolerated and accepted by patients.

Compression therapy is the most important
therapeutic measure to treat patients with CVIs, with
even better outcomes when combined with venous
reflux control.* In addition, despite high-compression
being recommended as a first-line treatment for VLU,
30-50% of patients with leg ulcers are not treated with
adequate compression.4® It is often suggested that
when high-compression therapy is not prescribed, it is
because the patients cannot tolerate it and would not
adhere to the treatment.*”8 In our study, the good
acceptability of the treatment was most likely related
both to the rapid and visible outcomes in terms of
wound healing and oedema reduction, and to the
bandages being well tolerated by the patients.

Only a few perceptions of discomfort were reported
throughout the treatment period, and some of them,
such as tightness, tended to disappear while patients
adjusted to their treatment. The beneficial outcomes
were also accompanied in the majority of patients by
a marked improvement in skin condition and in the
QoL of the patients, when considering the reduction

in pain. Patient mobility, although not directly assessed
in this study, is also likely to have been improved
through the improvement in ankle mobility observed
in 44.2% of the patients treated. Patient comfort and
QoL can be very much affected by CVI and its
treatment. The perception of improved comfort with
the evaluated bandages, compared with other
compression systems, was reported in various previous
studies, notably with the reduction of pain intensity,
itchiness or heat, better wear time with reduced
slippage, or increased ability to wear footwear, which
altogether consequently improve the adherence of the
patients to their treatment.?%333549 As new approaches
are still being sought to improve patients’ adherence to
their compression therapy,®° it seems that taking the
time to explain to the patients the different benefits of
their treatment and a fair description of the type of
perceptions that they could potentially experience
might be a simple but effective way to help them better
understand and accept their treatment. Based on the
aforementioned clinical evidence, high-compression
therapy can indeed be well accepted by patients,
regardless of their characteristics at baseline.

The results analysis of the tolerance or acceptability
of high-compression therapy depending on a patient’s
ABPI level is one of the interesting findings of this
observational study. According to these results, similar
performances were achieved with the evaluated
compression system regardless of the level of ABPI of
the patients. Of note, 11 patients (1.7%) identified as
having an ABPI value of between 0.6 and 0.8 (i.e. with
a leg ulcer which also included an arterial component)
had been treated with the evaluated compression
system. While this condition is clearly mentioned as a
contraindication in the instructions for use of all
high-compression systems, the local tolerance, the
acceptability and the usefulness of the compression
therapy in these patients were somewhat similar to
that reported in patients with an ABPI >0.8. However,
caution should be taken regarding these outcomes due
to the very small size of this subgroup of patients. It
should also be noted that bandage slippage appeared
to be three times more frequent in these patients than
in the global cohort, and it is highly probable that the
bandages were applied more loosely in these particular
cases to reduce the level of compression applied.
Experimental studies showed that leg ulcers of mixed
origin (moderate peripheral arterial disease with an
ABPI between 0.5 and 0.8) could benefit from modified
compression systems that applied pressures of
31-40mmHg.>1-33 According to current guidelines,
patients should be offered the strongest compression
that maintains patient adherence, and in patients with
an ABPI <0.8, compression should only be used under
specialist advice and with close monitoring.?> We also
would like to emphasise that the use of mild
compression systems, applying a reduced pressure
level of 20mmHg at the ankle, could be more
appropriate for these patients.
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In this study, it should also be noted that an ABPI
value was available for 75.8% of the patients, which
can be considered as a high level, especially in a
community setting. While it is recommended that
ABPI should be measured before any compression
therapy is started, it is not always done in current
practice. It is important to remember that the diagnosis
of CVI and VLU is firstly based on clinical history and
presentation. Additional tests and procedure are then
used to confirm or exclude concomitant arterial or
other disease when they are suspected. Thus, in the
absence of serious cardiovascular risk factors, or clinical
signs or symptoms that could be indicative of an
arterial impairment (such as leg pain at night, legs
turning pale at elevation, atrophic, shiny or hairless
skin, affected area being cool or cold to the touch, or
of a lateral or anteral location of an ulcer), concerns
about possible peripheral arterial occlusive disease
(PAOD) may be relatively limited since ulcers of arterial
and mixed origin represent only 10% and 20% of leg
ulcers, respectively.!® As recently reiterated by Eder et
al., ‘if the tibialis posterior and dorsalis pedis arteries are
easily palpated, a relevant PAOD can be ruled out as a
contraindication to compression therapy. If the pulses are
not palpable, the next step is usually to measure the ABPI
with Doppler ultrasound’.>* When ABPI measurement is
not possible or difficult to interpret, other well validated,
simple test procedures, such as Buerger’s test or the pole
test, can be used to check whether there is sufficient
arterial perfusion of the foot to tolerate compression
therapy.>* Contraindications to compression therapy
are regularly reviewed by experts and patients should
not be denied early initiation of the therapy they need
based only on suspected PAOD or due to the lack of
formation of health professionals.>4-56

Acknowledgements The authors would like to thank S Bohbot, MD
and L Thomassin, PhD (Medical Affairs Department, Laboratoires URGO
Medical, France) for their help in the writing process for this article, and all
of the physicians who have contributed to making this study possible, for
their commitment, time and effort.

References

1 Rabe E, Guex JJ, Puskas A et al.; VCP Coordinators. Epidemiology of
chronic venous disorders in geographically diverse populations: results
from the Vein Consult Program. Int Angiol 2012; 31(2):105-115

2 Vuylsteke ME, Colman R, Thomis S et al. An epidemiological survey of
venous disease among general practitioner attendees in different
geographical regions on the globe: the final results of the Vein Consult
Program. Angiology 2018; 69(9):779-785. https://doi.
org/10.1177/0003319718759834

3 Wrona M, Jockel KH, Pannier F et al. Association of venous disorders
with leg symptoms: results from the Bonn Vein Study 1. Eur J Vasc
Endovasc Surg 2015; 50(3):360-367. https://doi.org/10.1016/j.
€jvs.2015.05.013

4 Robertson L, Lee AJ, Evans CJ et al. Incidence of chronic venous
disease in the Edinburgh Vein Study. J Vasc Surg Venous Lymphat Disord
2013; 1(1):59-67. https://doi.org/10.1016/j.jvsv.2012.05.006

5 Lee AJ, Robertson LA, Boghossian SM et al. Progression of varicose
veins and chronic venous insufficiency in the general population in the
Edinburgh Vein Study. J Vasc Surg Venous Lymphat Disord 2015;
3(1):18-26. https://doi.org/10.1016/j.jvsv.2014.09.008

6 Wittens C, Davies AH, Baekgaard N et al.; ESVS Guidelines Committee.
Editor’s choice — management of chronic venous disease. Eur J Vasc
Endovasc Surg 2015; 49(6):678-737. https://doi.org/10.1016/j.
€jvs.2015.02.007

research

These clinical data support the first-line position of
high-compression bandages in the treatment of VLU
and limb oedema caused by CVI. Although dating
from 2010, they are consistent with the published
evidence from clinical studies recently carried out in
Europe and in North America.34-374% As soon as they
became available, the bandages were found to be, in
general practice, easy to apply, well accepted and
tolerated by patients, supporting rapid wound healing
and a reduction of CVI symptoms.

Limitations

As is often the case with prospective observational
studies, the non-comparative design of this large
real-life study may be seen as a limitation. However, as
previously pointed out, the efficacy and safety of the
compression system, compared with other systems,
have been established in other comparative studies,
including a European RCT. 29:31,32,34

Conclusion

This clinical evaluation, based on a large cohort of 702
patients treated under real-life conditions, confirms
and complements the efficacy and safety profile of the
multicomponent compression system. This therapy is
effective in supporting healing in VLUs, reducing
lower limb oedema caused by CVI and improving the
QoL of patients experiencing these complications,
regardless of their characteristics at baseline. The
bandages were well tolerated and accepted, and rated
highly by patients and clinicians. These results join
the growing evidence base supporting the use of this
compression system, as a first-line intervention and
until wound healing, in the treatment of VLUs and to
reduce oedema causedby CVI. Jwe

7 Aloi TL, Camporese G, Izzo M et al. Refining diagnosis and management
of chronic venous disease: outcomes of a modified Delphi consensus
process. Eur J Intern Med 2019; 65:78-85. https://doi.org/10.1016/j.
€jim.2019.03.005

8 Eberhardt RT, Raffetto JD. Chronic venous insufficiency. Circulation
2014; 130(4):333-346. https://doi.org/10.1161/
CIRCULATIONAHA.113.006898

9 Lindholm C. [Venous leg ulcer. Management, care, quality of life.] [Article
in Swedish.] Nord Med 1996; 111(5):139-141

10 Andreozzi GM, Cordova RM, Scomparin A et al.; Quality of Life
Working Group on Vascular Medicine of SIAPAV. Quality of life in chronic
venous insufficiency. An Italian pilot study of the Triveneto Region. Int
Angiol 2005; 24(3):272-277

11 Kurz X, Lamping DL, Kahn SR et al.; VEINES Study Group. Do varicose
veins affect quality of life? Results of an international population-based
study. J Vasc Surg 2001; 34(4):641-648. https://doi.org/10.1067/
mva.2001.117333

12 Kaplan RM, Criqui MH, Denenberg JO et al. Quality of life in patients
with chronic venous disease: San Diego population study. J Vasc Surg
2003; 37(5):1047-1053. https://doi.org/10.1067/mva.2003.168

13 Herber OR, Schnepp W, Rieger MA. A systematic review on the impact
of leg ulceration on patients’ quality of life. Health Qual Life Outcomes
2007; 5(1):44. https://doi.org/10.1186/1477-7525-5-44

14 Meaume S, Dompmartin A, Lok C et al.; CHALLENGE Study Group.
Quality of life in patients with leg ulcers: results from CHALLENGE, a
double-blind randomised controlled trial. J Wound Care 2017; 26(7):368—
379. https://doi.org/10.12968/jowc.2017.26.7.368

15 Augustin M, Brocatti LK, Rustenbach SJ et al. Cost-of-illness of leg
ulcers in the community. Int Wound J 2014;11(3): 283-292. https://doi.
org/10.1111/j.1742-481X.2012.01089.x

THIS ARTICLE IS REPRINTED FROM JOURNAL OF WOUND CARE VOL 30, NO 5, MAY 2021




research

Reflective questions

® What is the cornerstone of treatment of patients with venous
leg ulcers and/or oedema caused by venous insufficiency?

® What are the key elements to consider when selecting a
compression therapy?

® What benefits can be expected by treating patients with leg
ulcers and/or oedema caused by venous insufficiency with
multicomponent compression system such as that used in
this study?

16 Margolis DJ, Allen-Taylor L, Hoffstad O, Berlin JA. The accuracy of
venous leg ulcer prognostic models in a wound care system. Wound
Repair Regen 2004; 12(2):163-168. https://doi.
org/10.1111/j.1067-1927.2004.012207.x

17 Guest JF, Fuller GW, Vowden P. Cohort study evaluating the burden of
wounds to the UK’s National Health Service in 2017/2018: update from
2012/2013. BMJ Open 2020;10(12):e045253. https://doi.org/10.1136/
bmjopen-2020-045253

18 Franks PJ, Barker J, Collier M et al. Management of patients with
venous leg ulcer: challenges and current best practice. J Wound Care
2016; 25(Suppl 6):S1-S67. https://doi.org/10.12968/jowc.2016.25.
Sup6.51

19 Health Quality Ontario. Compression stockings for the prevention of
venous leg ulcer recurrence: a health technology assessment. Ont Health
Technol Assess Ser 2019; 19(2):1-86

20 Rabe E, Pannier F. Societal costs of chronic venous disease in CEAP
C4, C5, C6 disease. Phlebology; 25(Suppl 1):64-67. https://doi.
org/10.1258/phleb.2010.010s09

21 Phillips CJ, Humphreys |, Thayer D et al. Cost of managing patients
with venous leg ulcers. Int Wound J 2020; 17(4):1074-1082. https://doi.
org/10.1111/iwj.13366

22 Haute Autorité de Santé. [Medical compression in chronic and limited
venous conditions.] [Article in French.] Ann Dermatol Venereol 2013;
140(5):393-396. https://doi.org/10.1016/j.annder.2013.03.004

23 O’Donnell TF Jr, Passman MA, Marston WA et al.; Society for Vascular
Surgery; American Venous Forum. Management of venous leg ulcers:
Clinical practice guidelines of the Society for Vascular Surgery and the
American Venous Forum. J Vasc Surg 2014; 60(2 Suppl):3S-59S. https://
doi.org/10.1016/j.jvs.2014.04.049

24 HAS. Managing venous leg ulcers (excluding dressings.
Recommendations. 2006. https://tinyurl.com/3up52dy4 (accessed

3 May 2021)

25 Scottish Intercollegiate Guidelines Network. Management of chronic
venous leg ulcers: a national clinical guideline. 2010. https://tinyurl.com/
knxvkext (accessed 11 March 2021)

26 Harding K et al. Simplifying venous leg ulcer management. Consensus
recommendations. Wounds International. 2015. https://www.
woundsinternational.com (accessed 11 March 2021)

27 O’Meara S, Cullum N, Nelson EA, Dumville JC. Compression for
venous leg ulcers. Cochrane Database Syst Rev 2012; 11:CD000265

28 Santler B, Goerge T. Chronic venous insufficiency - a review of
pathophysiology, diagnosis, and treatment. JDDG: Journal der Deutschen
Dermatologischen Gesellschaft 2017; 15(5):538-556. https://doi.
org/10.1111/ddg.13242

29 Lazareth |, Moffatt C, Dissemond J et al. Efficacy of two compression
systems in the management of VLUs: results of a European RCT. J
Wound Care 2012; 21(11):553-565. https://doi.org/10.12968/
jowc.2012.21.11.553

30 Ashby RL, Gabe R, Ali S et al. Clinical and cost-effectiveness of
compression hosiery versus compression bandages in treatment of
venous leg ulcers (Venous leg Ulcer Study IV, VenUS IV): a randomised
controlled trial. Lancet 2014; 383(9920):871-879. https://doi.org/10.1016/
S0140-6736(13)62368-5

31 Junger M, Ladwig A, Bohbot S, Haase H. Comparison of interface
pressures of three compression bandaging systems used on healthy.

J Wound Care 2009; 18(11):474-480. https://doi.org/10.12968/
jowc.2009.18.11.45000

32 Hanna R, Bohbot S, Connolly N. A comparison of inferface pressures
of three compression bandage systems. Br J Nurs 2008; 17 Sup9:S16-
S24. https://doi.org/10.12968/bjon.2008.17.Sup9.31661

33 Benigni JP, Lazareth |, Parpex P et al. Efficacy, safety and
acceptability of a new two-layer bandage system for venous leg ulcers.

J Wound Care 2007; 16(9):385-390. https://doi.org/10.12968/
jowc.2007.16.9.27866

34 Pilati L, Houserman D. Comparing 2-layer with traditional 4-layer
compression therapy. Wound Manag Prev 2020; 66(4):8-9

35 Greenstein E, Tickner A. Addressing compression continuity,
consistency, and comfort using a dual compression system. Wound
Manag Prev 2020; 66(6):4—7

36 Lantis JC 2nd, Barrett C, Couch KS et al. A dual compression system:
preliminary clinical insights from the US. J Wound Care 2020;
29(Sup9):S29-S37. https://doi.org/10.12968/jowc.2020.29.Sup9.S29

37 Conde-Montero E, Bohbot S, Grado Sanz R et al. Association of
autologous punch grafting, TLC-NOSF dressing and multitype
compression therapy to rapidly achieve wound closure in hard-to-heal
venous leg ulcers. Journal de Médecine Vasculaire 2020; 45(6):316-325.
https://doi.org/10.1016/j.jdmv.2020.10.123

38 Federal Institute for Drugs and Medical Devices. [Recommendations
of the Federal Institute for Drugs and Medical Devices and the Paul
Ehrlich Institute on the planning, implementation and evaluation of
application observations (AWB) of 7 July 2010.] [In German]. https://
tinyurl.com/nb847ezh (accessed 3 May 2021)

39 Escaleira R, Cardoso M, Rego J et al. Efficacy of a two-component
compression system for the therapy of venous leg ulcers. J Wound Care
2010; 19(3):104-109. https://doi.org/10.12968/jowc.2010.19.3.47279

40 Bundesdatenschutzgesetz [Federal Data Protection Act]. 2009.
https://tinyurl.com/h87bkwaa (accessed 12 April 2021)

41 Weindorf M, Stoffels |, Klode J, Dissemond J. [Effect of optic marks on
compression bandages on the pressure of compression bandages: first
results of a prospective clinical study in different collectives of users.] [In
German.] Phlebologie 2012; 41(01):18-24. https://doi.
org/10.1055/s-0037-1621797

42 Sermsathanasawadi N, Tarapongpun T, Pianchareonsin R et al.
Customizing elastic pressure bandages for reuse to a predetermined,
sub-bandage pressure: a randomized controlled trial. Phlebology 2018;
33(9):627-635. https://doi.org/10.1177/0268355517746434

43 Skeik N, Manunga J, Mirza A. Caring for patients with venous
insufficiency during the COVID-19 pandemic at a tertiary care center.

J Vasc Surg Venous Lymphat Disord 2020; 8(4):695. https://doi.
org/10.1016/j.jvsv.2020.04.023

44 Fletcher J, Atkin L, Murphy N et al. Learning from COVID-19:
Developing a more efficient tissue viability service. Wounds UK
2020;16(3):77-81

45 Gohel MS, Heatley F, Liu X et al. Early versus deferred endovenous
ablation of superficial venous reflux in patients with venous ulceration: the
EVRA RCT. Health Technol Assess 2019; 23(24):1-96. https://doi.
org/10.3310/hta23240

46 Protz K, Heyer K, Dissemond J et al. Compression therapy — current
practice of care: level of knowledge in patients with venous leg ulcers.
JDDG: Journal der Deutschen Dermatologischen Gesellschaft 2016;
14(12):1273-1282. https://doi.org/10.1111/ddg.12938

47 Renner R, Gebhardt C, Simon JC. [Compliance to compression
therapy in patients with existing venous leg ulcers. Results of a
cross-sectional study.] [In German.] Med Klin (Munich) 2010; 105(1): 1 - 6.
https://doi.org/10.1007/s00063-010-1001-2

48 Le Gloanec H, Boye T, Placidi E. [Non-observance of medical
compression in venous ulcers treatment.] [In French.] Phlébologie 2017;
70(2):38-48. https://tinyurl.com/4d334wee (accessed 12 April 2021)

49 Crebassa C, Allaert JF. [Venous leg ulcers treated in the community
with a multicomponent compression system.] [In French]. Phlebologie
2020; 73(4):67-77. https://tinyurl.com/84wzt79c (accessed 12 April 2021)
50 Weller CD, Buchbinder R, Johnston RV. Interventions for helping
people adhere to compression treatments for venous leg ulceration.
Cochrane Database Syst Rev 2016; 3(3):CD008378. https://doi.
org/10.1002/14651858.CD008378.pub3

51 Mosti G, labichella ML, Partsch H. Compression therapy in mixed
ulcers increases venous output and arterial perfusion. J Vasc Surg 2012;
55(1):122-128. https://doi.org/10.1016/j.jvs.2011.07.071

52 Mosti G, Cavezzi A, Massimetti G, Partsch H. Recalcitrant venous leg
ulcers may heal by outpatient treatment of venous disease even in the
presence of concomitant arterial occlusive disease. Eur J Vasc Endovasc
Surg 2016; 52(3):385-391. https://doi.org/10.1016/j.ejvs.2016.06.004

53 Mosti G, Cavezzi A, Bastiani L, Partsch H. Compression therapy is not
contraindicated in diabetic patients with venous or mixed leg ulcer. J Clin
Med 2020; 9(11):3709. https://doi.org/10.3390/jcm9113709

54 Eder S, Dissemond J, Vanscheidt W et al. Buergers test/pole test:
simple clinical tests to screen the arterial perfusion before compression
therapy. Phlebologie 2020; 49(02):108-110. https://doi.
org/10.1055/a-0865-7947

55 Dissemond J, Eder E, Lauchli S et al. [What are contraindications of
compression therapy in wound treatment today?] [In German)].
Wundmanagement 2020; 2:65-70. https://tinyurl.com/yfzr38nc (accessed
12 April 2021)

56 Eder S, Stucker M, Lauchli S, Dissemond J. Is compression therapy
contraindicated for lower leg erysipelas? Hautarzt 2021; 72(1):34-41.
https://doi.org/10.1007/s00105-020-04682-4

THIS ARTICLE IS REPRINTED FROM JOURNAL OF WOUND CARE VOL 30, NO 5, MAY 2021

© 2021 MA Healthcare Ltd



© 2021 MA Healthcare Ltd

THIS ARTICLE IS REPRINTED FROM JOURNAL OF WOUND CARE VOL 30, NO 5, MAY 2021

notes




notes

THIS ARTICLE IS REPRINTED FROM JOURNAL OF WOUND CARE VOL 30, NO 5, MAY 2021

© 2021 MA Healthcare Ltd



