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Aetiological treatment of venous leg
ulcers with compression therapy: real-life
outcomes with two different procedures

Objective: To evaluate the healing outcomes and costs associated
with the aetiological management of venous leg ulcers (VLUs) treated
with recommended multicomponent bandages (MCBs) and
short-stretch bandages (SSBs).

Method: This observational study is a retrospective comparative study
(Level 2b), based on the French administrative healthcare database
(Systéme National des Données de Santé, SNDS). It includes patients
treated from onset with reimbursed MCBs and SSBs for a VLU episode,
between July 2018 and September 2020. Although other compression
systems, such as long-stretch bandages, are commonly used for the
treatment of VLUs, they are not recommended by health authorities in
France and thus, were not considered for this study. A binomial
regression model was performed to estimate the adjusted relative risk
of wound closure rates at three months for each group, based on
potential confounding factors including, notably, age, sex, key
comorbidities, and wound dressing size. The mean healthcare cost was
calculated for patients whose VLUs healed within the study period.
Results: The reimbursement data (including prescribed compression
systems and nursing care) of the 25,255 selected patients were
analysed in the study. There were no significant differences between
the MCBs and SSBs groups when considering patient
characteristics. The healing rates after three months’ treatment, were
42% and 35% (p<0.001) in the MCBs and SSBs groups, respectively.

When adjusting the statistical model, the chance of healing at three
months was still 12% higher with MCBs compared with SSBs
(p<0.0001). The median healing time was estimated at

115 (interquartile range (IQR): 60-253) days in the MCB group versus
137 (IQR: 68-300) days in the SSBs group. The average treatment
cost per patient with a healed ulcer was €2875+3647 in the MCB
group and €3580+5575) in the SSBs group (p=0.0179), due to lower
hospital stay and nursing costs in the MCB group. Differences in
wound characteristics between the two groups cannot be totally
excluded, due to the limited content of the database in terms of
clinical data, but should have been addressed, to some extent,
through the study selection criteria and the chosen regression model.
Conclusion: In this study, this SNDS analysis seemed to confirm
that the healing outcomes achieved in real-life with MCBs were in line
with those reported in clinical trials, and superior to SSBs, which
reinforces the current position from the guidelines.
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in the UK). SB, SF and IB are employees of Laboratoires URGO. SM,
PS and UM-P have received monetary compensation as a speaker
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were conducted by Median Conseil (BT, V-AA). The study sponsors
had no involvement in the analysis and interpretation of the data.
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he global prevalence of venous leg ulcers
(VLUs) is estimated to be about 1% of the
population in Western countries.! In nearly
80% of all cases, the cause of lower leg ulcers
is venous insufficiency.?
The aetiological treatment of VLUs (characterised by
a systolic ankle pressure index between 0.8-1.3) is based

an adequate level of pressure, they make it possible to
obtain an essential level of bandage stiffness on the
limb that cannot be obtained by a simple elastic
system.® Short-stretch bandages (SSBs), also
recommended by HAS for the treatment of VLUs, are
reimbursed in the same way as MCBs by French National
Health Insurance (CNAM).

on the implementation of high compression to the
lower limb. To be effective, compression systems must

reach a pressure between 30-40mmHg at the ankle.!3-5
This level of compression will contribute to the
reduction of oedema when it is present and the
improvement of venous circulation in the legs, leading
to complete wound healing.

The French National Authority for Health (Haute
Autorité de Santé, HAS) recommends the use of
multicomponent bandages (MCBs) as a first line
treatment® as they represent the gold standard for the
aetiological treatment of VLUs."3* Beyond providing
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Chronic (hard-to-heal) wounds, including VLUs,
represent a major public health issue, the importance
of which is poorly recognised in France.” VLUs can take
months to heal; the average healing time is estimated
to be 210 days according to the French administrative
healthcare database (Systéme National des Données de
Santé, SNDS) study directed by Caisse Nationale
d’Assurance Maladie (CNAM).® Furthermore, the
Odyssey randomised controlled trial (RCT), which
compared two MCBs (one with two layers, the other
with four layers), and for which the primary endpoint
was the percentage of leg ulcers healed after 12 weeks,
reported healing rates at three months of 44% and
39%, respectively.” VLUs can be particularly painful
and have a considerable psychosocial impact on the
patient.! In patients who already experience limited
mobility, VLUs contribute to social isolation, the
development of anxiety and depression, as well as a
significant impairment in their quality of life.10-13 In
addition to the health and social challenges posed by
these wounds, there is also a major economic challenge.
In 2011, the cost of care in France amounted to
>€272 million, accounting only for the care provided
in outpatient settings.®

To date, the availability of real-life and high-level data
on the clinical outcomes of chronic wounds is limited.
The CNAM study is the only one that provides
information on the healing time and cost of managing
venous ulcers in France.”® To our knowledge, no studies
have been carried out to quantify and compare treatment
costs between products on the French market in parallel

with their effectiveness. Although it is recognised that
the French medico-administrative database can be used
to conduct real-life studies,!#1¢ this has not yet been
undertaken in the field of wound care.

The aim of this study was to provide new data to
evaluate the healing outcomes and cost of managing
VLUs treated in France with recommended compression
systems in real-life, based on the SNDS database (which
contains all reimbursement data, including prescribed
compression systems and nursing care). The results
observed with MCBs recommended by HAS as a first-line
treatment® were compared to SSBs, also reimbursed for
the same indication.!” Additionally, the analysis was
duplicated to compare the most frequently used brands
for each type of compression system. Although other
compression systems, such as long-stretch bandages, are
commonly used for the treatment of VLUs, they are not
recommended and not reimbursed in this inducation
by health authorities and thus, they were not considered
for this study.

Methods

Study design/data source

This retrospective comparative study (Level 2b) was
based on data from the SNDS.!® This database includes
all reimbursement data for primary care, types and
dates of procedures performed by physicians and health
professionals (including nurses), medical devices, and
drugs. SNDS is highly representative, covering 99% of
the total population of France.!” It contains data from
the Systéme National d’'Information Inter-régimes de

Fig 1. Determination of the venous leg ulcer (VLU) period and main criteria applied over the study period
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I’Assurance Maladie (SNIIRAM) for community settings,
as well as data from the Programme de Médicalisation
des Systemes d’'Information (PMSI) for hospital settings,
both covering all socio-professional categories. All data
is anonymous and individually linkable to other data for
the same person, for example, data from SNIIRAM can
be linked to data from PMSI for the same person, even
if anonymised.

Ethical approval and scientific approval for study
methodology

Access to the SNDS database is heavily regulated. Its use
for this study required validation of the protocol by a
scientific committee before first submitting to the
Health Data Hub (a public structure which has as its
objective enabling project coordinators to easily access
non-nominative data hosted on a secure platform, in
compliance with regulations). The Comité Ethique et
Scientifique pour les Recherches, les Etudes et les
Evaluations dans le Domaine de la Santé (CESREES
ethics and scientific committee) made recommendations
on the methodology, and the national data protection
commission, Commission Nationale de I'Informatique
et des Libertés (CNIL) gave its approval for data
processing and the agreement was signed with CNAM.
Finally, the data was extracted for all patients for whom
compression of any type was prescribed and delivered
between 2018 and 2020.

Patient consent was not required because the data
were already registered in and shared by the health
insurance system and not specifically gathered for the
purpose of this study.

Statistical model

Raw data was analysed for healing outcomes (healing
rates at one, three, six and 12 months and healing time)
and cost in both groups: MCBs and SSBs. A statistical
model was adapted to study the healing rate at three
months considering the potential differences between
the two groups; three months was chosen because this
is the most commonly used follow-up period to evaluate
the efficacy of compression systems used for the
treatment of VLUs.%20.21

The studied cohort

This study was based on the population in France with

a VLU onset between July 2018 and September 2020,

and whose VLU had been treated in the community.

Fig 1 shows the main criteria used to determine the

treatment period of the patients with VLUs and when

it applied to the study period.
The presence of VLU was identified by the dispensing of:

e A compression system recommended in VLU
management:> at least three boxes of washable or
10 boxes of non-washable compression systems
during the VLU treatment period

e At least 20 dressings over a two-month period
preceding or following the first dispensing of the
compression system, as previously chosen by Rames
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Fig 2. Selection of the study population flowchart. VLU —venous leg ulcer
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et al.,” for the methodology of the study used in

CNAM'’s 2014 report.®

The VLU onset was determined by the absence of
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Non-medical reason* (n=724,091)

No compression bandages recommended
in VLU (n=1,153,951)

First dispensing of compression bandages
out of the study period (n=81,198)

*non-linkable, born before 1903 or after 1990

Excluded:

¢ Hospitalisation for angiopathy (n=1314)
¢ Hospitalisation for a VLU in the 3 months

before the first dispensing of compression
bandages (n=1707)

<3 washable or <10 non-washable
compression bandages (n=39,390)

<20 dressings in the 2 months before or
after the first dispensing of compression
bandages (n=11,451)

Excluded:

No nursing care (n=5208)

Death or entry into nursing home before
the end of the study period (n=3225)

<55 years (n=2617)

Use of different brands of compression
bandages over the study period (n=8551)

any delivery of a compression system and the absence
of hospitalisation for a VLU in the previous three
months. Only one VLU onset, i.e. the first VLU that
occurred within the study period, could be registered
for any patient. Therefore, no recurrence was analysed
in the study.

Among the patients who were hospitalised in the
three months preceding the initial dispensing of
compression bandages, the rare case of a patient
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hospitalised for VLU in the week before the first
dispensing was the only exception to the study criteria
in order to keep the patient in the analysis.

The selection of patients for inclusion in the analysis
is presented in Fig 2.

Data extracted
Data was extracted for all patients in France for whom
a compression therapy of any type was reimbursed
between 1 January 2018 and 31 December 2020. At
baseline, the demographic data of the included
patients was extracted (sex, age) as well as their
comorbidities (hypertension identified by the
dispensing of anti-hypertensive drugs, cardiac
insufficiency and diabetes identified by long-term
disease categorisation, or malnutrition identified by
the dispensing of oral, enteral, or parental nutrition up
to six months before inclusion). During the VLU
treatment period, the types and brands of compression
used were extracted. For MCBs:
e Urgo K2 (Urgo, France)
e Coban 2 (3M, France)
e Kit Biflex (Thuasne, France)
e Profore (Smith+Nephew, France)
e Rosidal Sys (L&R Medical, France)
e VeinoTrain ulcertec (Bauerfeind, France)

For SSBs:
e Rosidal K (L&R Medical, France)

All data relevant for the cost analysis were
also detailed.

Outcomes

The primary outcome was the wound healing rate after
a maximal follow-up of six months. This included
healing rates at one, three and six months. Secondary
outcomes included healing rates at 12 months,
estimation of the healing time (in days), costs per
healed VLU (in euros), identification of the main factors
influencing these costs, and the comparison of the
outcomes in patients treated with MCBs and in those
treated with SSBs.

VLU treatment duration and healing time (Fig 1)

VLU treatment initiation was determined by either:

o The first nurse visit after the first compression system
was dispensed

e Hospitalisation for VLU in the week before the first
compression system was dispensed.

The end of the VLU treatment was determined by the
absence of the dispensing of compression bandages and
dressings for at least three months, and identified as:

e The day of the last dispensing of dressings and
compression bandages, when no follow-up nurse visit
was registered afterwards

e The day of the last nursing visit registered in the two
months following the last dispensing of dressings or
compression bandages.

Patients were considered healed if:

o Their VLU treatment ended before 30 September 2020

e They were not hospitalised for VLU in the three
months following the last compression dispensing, to
avoid any confusion between recurrence and a
continuous episode.

e Their healing time was considered equal to the
duration of their treatment. Patients were considered
as unhealed if they received bandages or dressings
after 30 September 2020.

Statistical analysis

The probability of healing over time was modelled with
a Kaplan-Meier curve for all patients and analysed
depending on the bandages used (MCBs, SSBs, and the
most frequently used used in each group). A Logrank
test was used to compare the healing rates between two
groups (MCBs versus SSBs, and between the most
frequently used brand in each group). A binomial
regression model was performed to estimate the relative
risk of wound closure rates at three months for each
group, adjusted on potential confounding factors which
could have an impact on wound healing, notably age,
sex, key comorbidities, and wound dressing size. A Wald
test was used to assess the significance of these
parameters. The level of significance was set at p<0.05.

Study perspective and costs

This study was conducted from the CNAM perspective
i.e., the costs considered in this study were health
insurance costs. All reimbursed costs linked with the
VLU episode were considered for those patients who
healed within the study period. This included
compression systems, dressings, nursing visits, general
practitioner (GP) visits, hospital costs, hospitalisation
at home (model of care that provides acute-level
services in the patient’s home with the interventions of
a variety of health professionals), and outpatient
clinics. Nursing costs for compression and bandages,
coded AMI or AMX 2, 4 and 5.1, were identified using
the general nomenclature of professional acts.??
Hospital costs for management of VLUs and grafts were
identified through International Classification of
Diseases (ICD)-10 coding.?> The mean costs per VLU
healed with MCBs and SSBs were compared, and a
Mann-Whitney U test was used to assess the significance
of the difference between the two groups. The level of
significance was set at p<0.05.

Results
Patient characteristics
A total of 25,255 patients were included in the analysis.
Their characteristics and comorbidities according to the
type of bandages used are described in Table 1. Of the
patients, 61% were female. Mean age was
78.62+10.28 years. Despite minor differences in patients’
age, sex and comorbidities between the MCBs and SSBs
groups, the two populations were well balanced.

In total, 83% of patients were treated with MCBs and
17% with SSBs. The distribution of the different brands of
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compression systems is presented in Fig 3, Urgo K2 being
the most represented brand among MCBs (88%) and
Rosidal K being the only brand representative of SSBs.

Healing outcomes

At every point of the analysis (one, three, six and
12 months), the wound healing rates were reported as
significantly higher in the group of patients treated
with MCBs than in the one treated with SSBs; most
notably after three months of treatment, with a
healing rate of 42% with MCBs and 35% with SSBs
(p<0.001) (Table 2). The healing rates at one month
were 11% and 8%; 67% and 60% at six months; and
81% and 78% at 12 months, for MCBs and SSBs,
respectively. After one month of treatment, patients
treated with MCBs had a 25% greater chance of healing
than those treated with SSBs. Even though this gap
tended to narrow (17% higher chance to heal with
MCBs than SSBs at three months, 11% at six months,
and 4% at 12 months), it was always significantly
greater for MCBs than for SSBs (p<0.001).

The Kaplan-Meier analysis (Fig 4) confirmed a faster
healing process with MCBs compared to SSBs as the
Logrank test showed significantly different distributions
for MCBs and SSBs.

Very similar results were observed in comparing the
two most represented brands of MCBs and SSBs, Urgo K2
and Rosidal K, respectively, with significantly different
healing distributions and higher healing rates regardless
of the treatment duration (p<0.001) (Table 4). The
median healing time was estimated at 115 (interquartile
range (IQR): 59-256) days in the Urgo K2 group versus
137 (IQR: 68-300) days in the Rosidal K group.

After adjusting the model for potential confounding
factors (age, size of dressings prescribed and
comorbidities, including diabetes, cardiac insufficiency,
malnutrition, peripheral arterial disease and
hypertension) with a binomial regression model (Table
4), the results remained favourable for the MCBs group,
with a 12% greater chance of healing at three months
with MCBs compared to SSBs (p<0.0001). The exact
same difference (12%; p<0.0001) was reported in favour
of Urgo K2 compared to Rosidal K (the most frequently
used brands in each category).

Healthcare costs for healed ulcers

The mean healthcare cost for healed VLUs was
calculated based on the 21,655 patients who healed
within the study period. The average treatment cost
per patient was significantly reduced by 20% in the
MCBs group compared to the SSBs group: €2875+3647
and €3580+5575, respectively (Mann-Whitney U test
p=0.0179), despite higher compression costs in the
MCBs group than in the SSBs group (Fig 5). The largest
item of expenditure (>40%) in the global cohort was
nursing costs: €1687 in the SSBs group and €1222 in
the MCBs. Nursing costs were also one of the reduced
costs when using MCBs compared to SSBs (a reduction
of 28%). Hospital costs were also much lower in the
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Table 1. Patient characteristics

Total MCBs SSBs
Patients, n 25,255 20,860 4395
Age, years, mean+SD 78.62+10.28 78.37+10.29 79.81+10.14
Female, % 61 62 58
MRMI* score, mean+SD 4.37+£2.39 4.26+2.37 4.86+2.43
Long-term disease, % 70 69 77
Diabetes, % 30 29 83
Cardiac insufficiency, % 19 18 23
Hypertension, % 31 32 23
Malnutrition, % 5 5 7

MCBs—multicomponent bandages; *MRMI score-mortality-related morbidity index, predictive of
all-cause mortality?4; SD—standard deviation; SSBs—short-stretch bandages

Table 2. Healing rates and relative risk between MCBs and SSBs,
Logrank test

Treatment Healing rate RR 95% CI p-value
duration, months

MCBs SSBs
1 0.11 0.08 1.25 1.13-1.39 <0.001
3 0.42 0.35 117 1.12-1.22 <0.001
6 0.67 0.60 1.11 1.08-1.14 <0.001
12 0.81 0.78 1.04 1.03-1.06 <0.001

Cl—confidence interval; MCBs —multicomponent bandages; RR—relative risk; SSB—short-stretch
bandages

Table 3. Median healing time (days) depending on the type of
bandage

Type of bandage Median Lower quartile Upper quartile
Short-stretch 137 68 300
Multicomponent 115 60 253

Table 4. Healing rates and relative risk between Urgo K2 and

Rosidal K, Logrank test

Treatment Healing rate RR 95% CI p-value
duration, months

Urgo K2 Rosidal K
1 0.11 0.08 1.27 1.14-1.41 <0.001
3 0.41 0.35 117 1.12-1.22 <0.001
6 0.66 0.60 1.10 1.08-1.13 <0.001
12 0.81 0.78 1.04 1.02-1.06 <0.001
Cl—confidence interval; RR—relative risk
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Fig 3. Proportion of patients per bandage brand. MCBs —multicomponent bandages; SSB —short-stretch bandages
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MCBs group (4% of mean cost of healed ulcer)
compared to the SSBs group (20% of mean cost of
healed ulcer). The cost of dressings was also reduced,
though to a lesser extent, when using MCBs versus
SSBs. Hospitalisation at home and GP visit costs were
similar in both groups. Outpatient clinics costs were
<1% in both groups.

Discussion
To our knowledge, this study compared for the first time
the two most frequently used types of compression

620

systems, with the same reimbursement indication,!” in
real-life practice for the treatment of VLUs in France. To
do so, only the CNAM reimbursement data, recorded in
the SNDS, could answer this question nationwide. The
SNDS database is commonly used to collect real-world
evidence to guide public decisions!® and can also be
used for international comparisons.?> The use of this
medical administrative claim database is strictly
regulated: the public health interest of the study is
mandatory, and the methodology must notably be
approved by an ethics committee. Having access to

Table 5. Binomial regression model depending on the type of compression: RR and 95% CI, Wald-test

p-value

Variables Level RR 95% ClI p-value

Intercept — 0.630 0.548-0.724 <0.0001

Type of bandage MCBs vs SSBs 1.124 1.077-1.174 <0.0001

MRMI score 1 point 0.990 0.982-0.998 0.018

Age 5 years 0.987 0.978-0.997 0.006
Hospitalisation at the beginning of treatment Yes or no 0.696 0.500-0.969 0.032

Diabetes Yes or no 0.911 0.879-0.943 <0.0001

Cardiac insufficiency Yes or no 0.931 0.892-0.971 0.001

Malnutrition Yes or no 0.892 0.825-0.965 0.004

Delivery of high absorption dressings Yes or no 0.814 0.786-0.843 <0.0001

Delivery of small size dressings Yes or no 1.123 1.088-1.158 <0.0001

Delivery of silver dressings Yes or no 0.901 0.848-0.957 0.001

Universal Health Coverage Yes or no 0.894 0.836-0.956 0.001

Peripheral artery occlusive disease Yes or no 0.862 0.807-0.921 <0.0001 ]
Allowance for adults with disabilities Yes or no 0.772 0.667-0.893 0.001 é
Use of painkillers or anti-inflammatory drugs Yes or no 0.815 0.791-0.840 <0.0001 é
Cl—confidence interval; MCBs—multicomponent bandages; MRMI—Modified Rivermead Mobility Index; RR—relative risk; SSBs—short-stretch bandages §

JOURNAL OF WOUND CARE VOL 32, NO 10, OCTOBER 2023

Downloaded from magonlinelibrary.com by 176.056.085.165 on October 20, 2023.



© 2023 MA Healthcare Ltd

these data is of high value because it can provide data
from 99% of the population in France.'® In our case,
data from >25,000 patients were studied—this is highly
representative of the real-world population and ensures
major statistical significance. Patients with a VLU were
selected following a similar methodology to the study
of Rames et al.” This study was used by the CNAM in its
report to France’s Minister of Health in 2014.8 However,
some additional criteria were used to address the
limitations identified in the Rames study:

e Patients with a minimum number of compression
systems over the treatment period were considered to
reduce the risk of including other indications than
VLU (arterial ulcer, mixed ulcer, oedema of any
aetiology, etc.)

e All patients were studied from VLU onset to analyse
one full VLU treatment per patient

e Patients had to be followed up by nurses to limit the
risk of compression systems not being correctly
applied by relatives or not applied at all.

Most patients with VLUs were covered by this
method and to ensure both groups were comparable,
those patients who switched their compression
treatment over the study period were not analysed.
Thus, the studied cohort only comprised patients
wearing a unique compression system used in first-line
treatment, from the onset of the VLU to the end of the
treatment period.

Unsurprisingly, and in line with HAS’s
recommendation for the first-line treatment in this
indication, MCBs were the most represented
compression systems in the analysed cohort. Most of
the MCBs were two-component systems, Urgo K2
being the most frequently used. Despite SSBs being
recommended by HAS as a secondary treatment option
for the same VLU indication, it can be observed in real
life that these bandages are still dispensed to a
substantial proportion of patients as a first-line
treatment in this indication (17%, more than all the
MCBs systems other than the most represented one).

In addition, some of the findings from the study of
this cohort of patients are aligned with populations
studied in previous RCTs. The healing rate at three
months in the MCBs group (41%) matched with the
results of Urgo K2 in the Odyssey RCT (44%).° Indeed,
healing rates at three months are the most clinically
relevant according to the literature.®?%2! The chance of
healing at three months in the MCBs group was 17%
greater than the chance of healing at three months in
the SSBs group (p<0.001), which represents a significant
improvement in healing rate for patients. When
adjusting the model for confounding factors, the results
were still positive for MCBs, with a 12% greater chance
of healing at three months compared to SSBs. A faster
healing rate—22 days quicker in this study—with MCBs
compared to SSBs is significant when considering the
patient’s quality of life; three weeks free of nursing care
and a quicker return to a more normal life. These results
are concordant with the HAS recommendations of using
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Fig 4. Product-limit failure curves with 95% Hall-Wellner Bands.
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Fig 5. Mean cost per patient per healed ulcer (€) depending on the
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MCBs as a first-line treatment and reinforces the accuracy
of the guidelines for compression, that should remain
the current practice for health professionals in France.
Moreover, the reduction in healing time leads to a
lower global cost of treatment. From the CNAM
perspective, using MCBs could save 20% of the amount
allocated to healing a VLU compared to using SSBs.
This difference can be explained by the decrease in the
number of nursing care and medical visits as well as
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reduced hospitalisations and fewer dressings used
despite higher compression costs. Healing time and
cost analysis also support the current recommendations
from HAS?® as well as expert consensus.!34

This study only evaluated the efficacy of the products;
however, management of VLUs should also consider
other parameters, such as safety, ease of use or patients
comfort to optimise concordance.

Limitations

As with all analyses using data from the SNDS database,
the results of this study may have some limitations, as
this database does not contain all the relevant clinical
data,?¢ such as wound characteristics and, in particular,
wound area and the duration of the wound. In
addition, it is relevant to question if the two types of
compression systems were used on the same types of
VLUs and we cannot exclude the probability that
ulcers of mixed aetiology are included in the SSBs
group (due to the lack of detail related to wound
characteristics in the SNDS database.

Similarly, it cannot be excluded that the increased
costs of hospitalisation, dressings and nursing care in
the SSBs group are influenced by other factors, in
addition to the longer duration of treatment in this
group, such as potentially greater wound severity.
Nonetheless, the wound duration and area at treatment
initiation—which are the most impactful parameters on
the healing process?’-3%—were controlled for in this
study by considering only the first VLU to occur, from
the beginning of its treatment for all patients; therefore,
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