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Hinweis: Aus stilistischen Griinden wird
im Artikel bei der Nennung von Personen-
gruppen iiberwiegend das generische Mas-
kulinum verwendet. Dieses schliefSt Frauen
sowie Personen, die sich als divers bezeich-
nen, mit ein.

Einleitung: Die Kompressionstherapie ist
eine wichtige Saule der konservativen
Therapie von Patienten mit Ulcus cruris
und Odemen. Heute stehen hierfiir eine
Vielzahl von verschiedenen Kompressi-
onssystemen zur Verfligung. Neu ist ein
Mehrkomponenten-Kompressionssystem
mit nur einer Binde. In dieser klinischen
Studie sollte daher dieses neue Mehrkom-
ponentensystem im klinischen Alltag bei
Patienten mit Ulcus cruris und Odemen
untersucht werden.

Patienten und Materialien: Nach Aus-
schluss von Kontraindikationen wurde das
Mehrkomponentensystem bei Patienten
mit Ulcus cruris und Odemen in der Ent-
stauungsphase eingesetzt. In Woche 0,
2 und 4 erfolgten klinische Untersuchun-
gen sowie die Vermessung der Wundgro-
Ben. Zudem wurde die bendtigte Zeit fur
das Vorbereiten, Anlegen und Aufraumen
der Kompressionstherapie gemessen.
Ergebnisse: Insgesamt wurden die Er-
gebnisse von 20 Patienten mit einem
durchschnittlichen Lebensalter von 75
Jahren mit Ulcus cruris unterschiedlicher
Genese und Odemen ausgewertet. Die
bendtigte Gesamtzeit fir die Vor- und
Nachbereitung sowie die Anlage betrug
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flr zwei Beine 4:09 Minuten. Nach zwei
Wochen zeigte sich eine durchschnittliche
Reduktion der Wundflachen um 18,05 %,
nach vier Wochen um 26,07 %. Das Sys-
tem wurde ohne objektivierbare Proble-
me oder unerwiinschte Nebenwirkungen
von den Patienten regelmadBig getragen
und sowohl von den Anwendern als auch
von den Patienten als sehr gut beurteilt.
Schlussfolgerungen: Das neue Mehr-
komponentensystem mit nur einer Bin-
de konnte in dieser klinischen Studie
sowohl die Patienten als auch die Anwen-
der in den untersuchten, praxisrelevan-
ten Aspekten lberzeugen. Es besitzt so-
mit alle Vorteile der etablierten Mehrkom-
ponentensysteme mit mehreren Binden
und zusatzliche Vorzige durch den Ein-
satz von nur einer Binde.

Ulcus cruris, Odeme, Wundheilung, Kom-
pressionstherapie, Mehrkomponenten-
system

Introduction: Compression therapy is an
important column of conservative ther-
apy for patients with leg ulcers and ede-
ma. Today, a variety of different compres-
sion systems are available. New is a mul-
ticomponent system with only one ban-
dage. Therefore, the aim of this clinical
study was to investigate this multicom-
ponent system in clinical practice in pa-
tients with leg ulcers and edema.
Patients and Materials: After exclusion
of contraindications, the compression
system was applied in patients with leg
ulcers and edema in the decongestion
phase. Clinical examinations and mea-
surement of wound sizes were performed
at weeks 0, 2, and 4. In addition, the time
required to prepare, apply, and clean up
compression therapy was measured.
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Results: A total of 20 patients with an
average age of 75 years with leg ulcers
of different etiologies and edema were
evaluated. The total time required for
preparation, clean up and application was
4:09 minutes for two legs. After two
weeks, there was an average reduction
in wound area of 18.05 %, and after four
weeks of 26.07 %. The system was worn
regularly by patients without any objec-
tifiable problems or side effects and was
rated as very good by both healthcare
professionals and patients.
Conclusions: In this clinical study, the
new multicomponent system with one
bandage was able to convince both pa-
tients and healthcare professionals in all
practical aspects investigated. It thus has
all the advantages of the established mul-
ticomponent compression systems with
several bandages and additional advan-
tages because of the use of one ban-
dage only.

Leg ulcers, edema, wound healing, com-
pression therapy, multicomponent sys-
tem

Einleitung

In Deutschland leiden etwa 1-2% der
erwachsenen Bevolkerung unter chro-
nischen Wunden unterschiedlicher Ge-
nese. Diese manifestieren sich am h&u-
figsten als Ulcus cruris, Dekubitus oder
diabetisches Fuf3ulkus [1]. Als Ulcus cr-
uris bezeichnet man jeden bis mindes-
tens in die Dermis reichenden Hautde-
fekt (Ulcus) in der anatomischen Loka-
lisation des Unterschenkels (Cruris) [2].
Die héufigsten pathophysiologisch rele-
vanten Ursachen eines Ulcus cruris in
Deutschland sind die chronische veno-
se Insuffizienz (CVI) und/oder die pe-
riphere arterielle Verschlusskrankheit
(pAVK). Diese beiden Durchblutungssto-
rungen der unteren Extremitdten kon-
nen sich im weiteren Verlauf als Ulcus
cruris venosum oder Ulcus cruris arte-
riosum, aber auch kombiniert als Ulcus
cruris mixtum manifestieren und gelten
bei etwa 80% aller Patienten als hédu-
figste Ursache. Seltenere Ursachen sind
beispielsweise autoimmunologische, neo-
plastische, infektiologische oder meta-
bolische Krankheitsbilder. Hierzu z&h-
len beispielsweise Vaskulitiden, Live-
dovaskulopathie, Pyoderma gangraeno-
sum, Necrobiosis lipoidica, Kalziphyla-
xie, Neoplasien oder Infektionskrank-
heiten [2, 3].
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Eine erfolgreiche Therapie der Patien-
ten mit Ulcus cruris sollte immer an den
zugrundeliegenden Ursachen ansetzen,
sodass zuerst entsprechende diagnosti-
sche Mallnahmen zur Evaluation der Ge-
nese durchgefiihrt werden sollten [4].
Begleitend erfolgt zudem eine an die
Phasen der Wundheilung orientierte mo-
derne, meist feuchte Wundtherapie [5].
Eine zentral wichtige pathophysiologi-
sche Rolle bei dem Grof3teil der Patien-
ten mit Ulcus cruris spielen Odeme, die
die Wundheilung erheblich verzogern
[6]. Hier werden generalisierte und lo-
kalisierte sowie akute und chronische
Odeme differenziert. Den generalisier-
ten Odemen liegen oft pathologisch ein-
geschrankte Organfunktionen wie die
akute/chronische Herz- oder Nieren-
insuffizienz oder Proteinmangel zugrun-
de. Deutlich haufiger bei Patienten mit
Ulcus cruris anzutreffen sind lokalisier-
te Odeme. Diese konnen sich akut im
Rahmen von Entziindungsreaktionen
oder Thrombosen prasentieren. Sehr oft
finden sich aber chronische Odeme, die
durch CVIund/oder Schaden im Lymph-
system entstanden sind [7, 8]. Daher
hat die Kompressionstherapie bei der
Behandlung von Patienten mit Ulcus
cruris und begleitender CVI und/oder
Lymphédem einen besonders hohen
Stellenwert. Sie bildet einen zentralen
Pfeiler sowohl bei der Therapie als auch
in der Priavention sowie Rezidivpro-
phylaxe der Betroffenen [9-11]. Darii-
ber hinaus finden sich aber auch immer
mehr wissenschaftliche Berichte darii-
ber, dass Patienten mit Ulcus cruris an-
derer Genese und begleitenden Odemen
von einer Kompressionstherapie profitie-
ren [12, 13].

Fiir die Durchfiihrung der Kompres-
sionstherapie stehen heute viele ver-
schiedene Kompressionssysteme zur
Verfligung [14]. In der Entstauungspha-
se kommen iiberwiegend phlebologische
Kompressionsverbdnde (PKV) zur An-
wendung. Hier haben sich in den letzten
beiden Jahrzehnten die Mehrkomponen-
tensysteme im Vergleich zu den klassi-
schen Verbédnden mit Kurzzugbinden als
deutlich effektiver und weniger fehler-
anféllig erwiesen [15, 16]. Diese Mehr-
komponentensysteme bestanden ur-
spriinglich aus vier, dann aus drei und
aktuell meist aus zwei Binden, die ver-
schiedene Eigenschaften wie Kompres-
sionsdruck, Polsterung und Fixierung
ermoglichen [15]. Aktuell wurde ein

Mehrkomponentensystem mit nur einer
Binde entwickelt.

Es war daher das Ziel dieser retros-
pektiven klinischen Studie, die Effekti-
vitédt des neuen Mehrkomponenten-Kom-
pressionssystems mit nur einer Binde im
klinischen Alltag bei Patienten mit Ul-
cus cruris und chronischen Odemen zu
untersuchen und mit den bereits gewon-
nenen Erkenntnissen anderer Kompres-
sionstherapien zu vergleichen. Im Vor-
dergrund sollte dabei der klinische Nut-
zen, der Zeitaufwand sowie die Patien-
tenzufriedenheit und Anwenderfreund-
lichkeit stehen.

Patienten und Materialien

€in- und Ausschlusskriterien

In dieser klinischen Studie wurden die
Daten von allen Patienten retrospektiv
ausgewertet, die im Zeitraum von De-
zember 2021 bis Marz 2022 aufgrund
eines Ulcus cruris und begleitender Un-
terschenkelodeme eine Kompressions-
therapie mit UrgoK1 (Fa. Laboratoires
Urgo, Chenove, Frankreich) erhalten ha-
ben. Die Patienten wurden in der Wun-
dambulanz der Hautklinik des Univer-
sitdtsklinikums Essen behandelt, so dass
die Kompressionstherapie routinemafRig
als Entstauungstherapie zum Einsatz
kam.

Mehrkomponenten-
Kompressionssystem

Das neue Mehrkomponenten-Kompres-
sionssystem UrgoK1 besteht aus nur
einer Binde und stellt eine Weiterent-
wicklung des bewahrten UrgoK2-Kom-
pressionssystems, einem System mit
zwei Binden, dar. Entsprechend der Her-
stellerangaben werden bei UrgoK1 Poly-

Abb. 1 Patient mit Ulcus cruris venosum, bei
dem das Mehrkomponenten-Kompressions-
system mit nur einer Binde angelegt wird.
Auf der Binde befinden sich Markierungen als
Hilfe fir eine adaquate Anlage.
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amid-, Elastan- und Polyestergarne mit-
hilfe einer 3D-Webtechnologie mitein-
ander verbunden. Somit sollen die Kurz-
zug- und Langzugeigenschaften sowie
eine Polsterung durch die Binde erreicht
werden. Auf der Binde befinden sich auf-
gedruckte Markierungen, die eine kor-
rekte Dehnung bei der Anlage anzeigen
(Abb. 1). Das Kompressionssystem be-
sitzt seit dem 01.10.2021 eine CE-Zerti-
fizierung. In Abhangigkeit vom Knochel-
umfang (18-25 cm / 25-32 c¢m) stehen
zwei verschiedene Produktabmessungen
zur Verfiigung, die bei korrekter Anla-
ge einen Ruhedruck von ca. 40mmHg
am Knochel erreichen. Das Kompressi-
onssystem kann bis zu einer Woche kli-
nisch effektiv eingesetzt werden.

Behandlungsablauf und
Datenerhebung

Die Datenerhebung erfolgte bei den rou-
tinem&Rig geplanten, ambulanten Vor-
stellungen der Patienten in der dermato-
logischen Wundambulanz. Hier fiihrte
der behandelnde Arzt jeweils eine sym-
ptombezogene klinische Untersuchung
und Beurteilung des Ulcus cruris durch.
Sofern die Patienten ein Ulcus cruris mit
begleitenden Unterschenkelodemen beid-
seits aufwiesen und eine Indikation fiir
eine Entstauungstherapie bestand, wur-
den zuerst die entsprechenden Kontrain-
dikationen ausgeschlossen (Tab. 1). Im
Anschluss wurde den Patienten eine
Kompressionstherapie mittels UrgoK1
angeboten.

Es erfolgte routineméRig die Bestim-
mung der WundgroéRe durch die Vermes-
sung eines Fotos mit einer Digitalkame-
ra. Diese Fotos wurden in das Kranken-
hausprogramm MEDICO (Fa. CGM Cli-
nical Europe GmbH, Koblenz, Deutsch-
land) importiert und die Wundfléche au-
tomatisch mittels der Wunddokumenta-
tionsapplikation berechnet. Bei allen Pa-
tienten wurde wahrend der Therapie mit
UrgoK1 die bislang bestehende Wund-
therapie unverdndert fortgefiihrt. Die
Wundversorgung inklusive der Anlage
vom UrgoK1 erfolgte dreimal pro Woche
iber einen ambulanten und in der
Anlage des UrgoK1-Systems geschulten
Pflegedienst. Die Patienten wurden an-
gewiesen, das Kompressionssystem mog-
lichst kontinuierlich iiber 24 Stunden
taglich zu belassen. Die Abnahme und
Hautpflege sollte erst kurz vor der Neu-
anlage durch den Pflegedienst erfolgen.
Nach zwei und nach vier Wochen stell-
ten sich die Patienten zu ambulanten
Verlaufskontrollen in der Wundambu-
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lanz vor, in welcher der behandelnde
Arzt die voranschreitende Odemreduk-
tion objektivierte sowie die Vertréglich-
keit der Kompressionstherapie insbeson-
dere im Hinblick auf die Hautvertrag-
lichkeit klinisch beurteilte. Zudem wur-
de bei jeder Wiedervorstellung die kor-
rekte Anlage der Kompressionstherapie
tiberpriift und neue Wundfotos inklu-
sive WundgréRenbestimmung erstellt.
Die klinischen Beurteilungen erfolgten
dabei zu allen Vorstellungsterminen
durch den gleichen Arzt. Die Anlage des
UrgoK1 in der Wundambulanz erfolgte
jeweils an drei Terminen (Woche 0, 2,
4) von zuvor geschulten, examinierten
ICW-Wundexpertinnen. Wahrend die je-
weilige Wundexpertin die Kompressi-
onstherapie vorbereitete, anlegte und
aufrdumte, wurde die hierfiir benétigte
Zeit gemessen. Zur Vorbereitung zdhlte
die Entnahme der beiden UrgoK1-Syste-
me aus dem Schrank sowie aus dem Kar-
ton und der Verpackung. Die Zeit fiir das
Anlegen von UrgoK1 beinhaltete die Ge-
samtzeit, die fiir das Wickeln beider Un-
terschenkel bendtigt wurde. Das Aufrau-
men beinhaltete die Entsorgung der Ver-
packungsmaterialien. Jeder Patient wur-
de bei den Wiedervorstellungen iiber
Probleme, Vertrédglichkeit und Akzep-
tanz der Therapiekonzepte befragt.

Statistische Analysen

Die statistischen Analysen erfolgten mit-
tels Microsoft Excel fiir Mac (Version
16.62, Microsoft®). Sofern mathema-
tisch sinnvoll, wurden die Summe, der
Durchschnitt und die Prozentzahl von
Zeitmessungen und Wundgrofen sowie
von Alter, Geschlecht und Erkrankung
der Patienten berechnet.

Ergebnisse

Patientenkollektiv

Insgesamt wurden die Daten von 20 Pa-
tienten mit Ulcus cruris und begleiten-
den Unterschenkelédemen in dieser re-
trospektiven klinischen Studie ausge-
wertet. Das durchschnittliche Lebensal-
ter der Patienten betrug 75 Jahre (min.
39; max. 86) und umfasste 6 Méanner
(30%) und 14 Frauen (70%). Bei 13 Pa-
tienten (65 %) bestand ein Ulcus cruris
venosum und bei zwei Patienten (10 %)
ein Pyoderma gangraenosum. Weitere
Diagnosen bei jeweils einem Patienten
waren Ulcus cruris mixtum (5 %), Ulcus
hypertonicum Martorell (5%), Ulcus cr-
uris bei chronischem Lymphodem (5 %),
Ulcus cruris bei Klippel-Trénaunay-We-
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Fortgeschrittene pAVK
-ABI*<0,5

- Kndchelarteriendruck < 60 mmHg
- Zehendruck <30 mmHg

- TcPO,* < 20mmHg FuBriicken

Dekompensierte Herzinsuffizienz
Phlegmasia coerulea dolens
Septische Phlebitis

*ABI = Ankle-Brachial-Index
#*TcPO, = Transkutane Sauerstoff-
partialdruckmessung

ber-Syndrom (5 %) und ulzerierte Necro-
biosis lipoidica (5 %).

Zeitmessungen

Bei allen 20 Patienten erfolgte in Woche
0 bei dem erstmaligen Anlegen des Ur-
goK1 durch die Wundexpertin die Mes-
sung der hierfiir bendtigten Zeit. Zur
Vorbereitung von jeweils zwei UrgoK1
wurde durchschnittlich 00:44,1 Minu-
ten (min. 00:31,8; max. 00:59,1) beno-
tigt. Das Anlegen von UrgoK1 an zwei
Unterschenkeln erfolgte in durchschnitt-
lich 03:08,4 Minuten (min. 02:21,9;
max. 03:55,2). Das Aufrdumen des Ar-
beitsplatzes nahm durchschnittlich
00:16,9 Minuten (min. 00:10,3; max.
00:37,7) in Anspruch. Die Gesamtzeit
fiir alle Arbeitsschritte zusammen be-
trug im Durchschnitt 04:09,4 Minuten
(min. 03:23,2; max. 04:58,3) (Tab. 2).

WundgréBen

Die Messung der Wundgrof3en erfolgte
in Quadratzentimetern (cm?) in Woche
0, 2 und 4. In Woche 0 zeigten die 20
Wunden eine durchschnittliche Groe
von 14,2 cm? (min. 0,5 cm?; max. 65,0
cm?). In Woche 2 zeigte sich eine Reduk-
tion der durchschnittlichen Wundgroie
um 18,05% auf 11,6 cm? (min. 0,2 cm?;
max. 36,9 cm?). Bei der letzten Vermes-
sung in Woche 4 konnte eine durch-
schnittliche Wundgrof3e von 10,5 cm?
(min. 0,0 cm?; max. 37,3 cm?) berech-
net werden. Somit zeigte sich eine Re-
duktion der Wundflache von Woche 2
(11,6 cm?) zu Woche 4 (10,5 cm?) um
9,78% und im Vergleich von Woche 0
(14,2 cm?) zu Woche 4 (10,5 cm?) um
26,07 %.

Einschatzung der Patienten

Von allen 20 Patienten gab es nach der
vierwochigen Anwendung ein sehr po-
sitives subjektives Feedback. Die Kom-
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pressionstherapie mit UrgoK1 wurde als
eher angenehm empfunden. Keiner der
Patienten beendete die Therapie vorzei-
tig. Alle Patienten gaben an, dass die
Kompressionsverbénde in den Interval-
len von 48 bis 72 Stunden zuverldssig
gehalten haben. Als grof3ten Vorteil ge-
geniiber den zuvor eingesetzten Materi-
alien — meist war es UrgoK2 — gaben die
Patienten die deutlich diinneren Kom-
pressionsverbande an, die weniger zu ei-
nem Warmegefiihl und Schwitzen fiihr-
ten. Kein Patient berichtete von Schmer-
zen, Juckreiz oder anderweitigen Haut-
irritationen unter den Kompressionsver-
bédnden. Als einziger Kritikpunkt wurde
vereinzelt die Kompression der Fersen-
region angesprochen, da es hier beim
Anziehen von Schuhen gelegentlich zu
einem Verrutschen der Kompressions-
binde kam, wenn diese nicht ausrei-
chend iiberlappend gewickelt wurde.

Verband mit jeweils zwei
Kurzzugbinden

Messung- Vorberei- Anlegen Auf-

en tung rdumen

1 01:20,5 10:04,7  02:01,7

2 02:40,9 12:240 00:52,0

3 02:35,2 06:49,1 00:43,8

4 01:.039 08556 01125

5 01:442 09:439 00468

6 02:048 08380 00414

7 01:55,1 10:21,7  00:51,3

8 02:138 11:.019 01:152

9 01:45,3 09:50,7  01:51,0

10 01:12,7 08302  00:59.1
11
12
13
14
15
16
17
18
19
20

Durch- 01:51,6 @ 09:38,0 @ 01:.07,5

schnitt
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Zusammenfassend zeigte sich ein hohe-
rer Patientenkomfort, eine bessere Be-
weglichkeit und weniger Einschréankun-
gen bei der Schuhwahl im Vergleich zu
den zuvor angewendeten Kompressions-
systemen.

Einschatzung der Wundexpertinnen

Die erfahrenen Wundexpertinnen be-
richteten von einer sehr einfachen und
deutlich schnelleren Anlage der Kom-
pressionstherapie im Vergleich zu ande-
ren Mehrkomponenten-Kompressions-
systemen. Neben der Zeitersparnis ist ih-
nen besonders die deutlich kleinere Ver-
packungsgroRe aufgefallen. Im Vergleich
zum UrgoK2 (Lange 15,5cm X Breite
11,5cm X Hohe 9cm = 1604,25 cm?)
sind die Kartons von UrgoK1 (Lénge
11cm X Breite 7,5c¢cm X Hohe 7,5cm =
618,75 cm?) um 61,4% kleiner und ver-
brauchen somit deutlich weniger Platz

Mehrkomponentenverband
(je zwei Binden)

bei der Lagerung (Abb. 2). Gleichzeitig
fallt weniger zu entsorgendes Verpa-
ckungsmaterial an.

Einschitzung der Arzte

Es zeigte sich in der klinischen Beurtei-
lung der Patienten nach zwei und vier
Wochen eine sehr effektive Odemreduk-
tion in der klinischen Untersuchung, die
vergleichbar gut wie mit den zuvor ge-
nutzten Kompressionssystemen war. Es
zeigten sich keine klinischen Probleme
wie beispielsweise Schniirfurchen, Ek-
zeme oder Spannungsblasen. Bei den
Verlaufskontrollen zeigten sich die Kom-
pressionsverbdnde korrekt angelegt.
Durch die teils praktizierte zusétzliche
Verwendung von Socken hielten die
Kompressionsverbdnde auch im Bereich
der Fersen beim Tragen von engerem
Schuhwerk.

Mehrkomponentenverband
(je eine Binde)

Gesamt- | Vorberei- Anlegen Auf- Gesamt- | Vorberei- Anlegen Auf- Gesamt-
zeit tung rdumen zeit tung rdumen zeit
13:26,9 | 02:343 041416 00165 07:323 @ 00:36,0 02:451  00:103 03:31.4
15:56,9 | 01:436 031490 00170 051496 @ 00318 02319 00195 03232
10:08,2 | 00:409 04:251 00:146 051206 | 00:51,1 03122 00:12,1 04:15,4
11:12,0 | 00:46,5 03:52,7 00:104  04:4955 @ 00:490 03071 00:12,5 04:086
12149 | 01:361 05234 00129 07:125 | 00560 03:090 00115 04165
11:24,2 | 00:544 04015 00075 05033 | 00:528 021479 00157 03564
13:081 & 00554 03584 001296 05234 @ 00453 03:20,0 00:19.3 04:24,6
14:309 | 00:484 031405 00290 04579 | 00419 03552 00212 04583
13:27,0 | 01:142 041413 00:22,7 06:183 | 00:540 02521 00:151  04:.01.2
10:42,0 | 00:345 03123 00171 04039 @ 00365 03358 00179 04:30.2
01:036 03283 00:26,9 04:58,7 & 00:456 025511 00:18,7 03:554
01:034 03385 0026,0 05079 | 00:591 03:00,3 00:21,0 04:204
00:48,5 04.074 00:21,5 05:17.3 00:45,2  03:088 00:123  04:06,3
00:41,2 03301 00:189  04:30,2 00:40,3 03:454 00:17,4 041431
00:379 05104  00:19,2 06:07,5 | 00:399 03129 00111 04039
00:50,8 031124 00129 04161 00:41,2 03208 001125 04145
00:32,5 031448 00352 04:52,5 @ 00:334 03104 00:27,2 04110
01:.093 04112 00:37,7 05:582 | 00:398 03:025 00:37,7 04:20,0
00:55,7 03213 00106 04276 | 00:;51,3 03101 00:135 04149
00:46,5 03:059 00:128 04052 | 00325 02494 0011,7 03337

12:371 01:.009 @ 03578 | 00200 | 05:18,6 | 00441 | 03:084 | 00:16S | 04:09.4
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Diskussion
Eine Kompressionstherapie ist, nach
Ausschluss von Kontraindikationen, bei
den meisten Patienten mit Ulcus cruris
und Odemen indiziert. Erkrankungen
des venosen und lymphatischen Gefal3-
systems stehen hierbei im Vordergrund
und konnen bei den betroffenen Patien-
ten zu erheblichen Odemen fiihren. Al-
lerdings profitieren auch nahezu alle Pa-
tienten mit Odemen anderer Ursachen
von einer Kompressionstherapie, wobei
hier immer eine Diagnostik und, wenn
moglich, eine Therapie der Ursachen der
Odeme erfolgen sollte [6]. Es gibt zuneh-
mend wissenschaftlich belegte Hinwei-
se, dass auch Patienten insbesondere mit
inflammatorischen dermatologischen
Krankheitsbildern wie beispielsweise
Vaskulitis, Vaskulopathien, Pyoderma
gangraenosum oder Necrobiosis lipoidi-
ca mit oder ohne Wunden von einer
Kompressionstherapie profitieren. In der
aktuellen AWMF-Leitlinie der Deutschen
Gesellschaft fiir Phlebologie (DGP) zur
medizinischen Kompressionstherapie
steht daher bei den Indikationen auch
der Hinweis auf ,entziindliche Dermat-
osen der Beine“ [14]. Hierzu finden sich
zunehmend auch Empfehlungen von Ex-
perten in Lehrbiichern [17], Ubersichts-
artikeln [12, 13] und weiteren AWMF-
Leitlinien [18, 19].

Die Kompressionstherapie fiihrt u.a.
durch die Verbesserung des vendsen und

Abb. 2 Darstellung des bendétigten Lager-
volumens von jeweils finf Verpackungen

des neuen Mehrkomponentensystems mit
nur einer Binde (rechts im Bild) im direkten
GroBenvergleich mit dem Mehrkomponen-
tensystem aus zwei Binden (links im Bild).
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lymphatischen Riicktransports zu einer
Entstauung der betroffenen Extremita-
ten. In der Folge haben die Patienten
meist weniger Schmerzen, eine bessere
Beweglichkeit und eine Verbesserung
der Wundheilung [20]. Obwohl somit
insbesondere fiir Patienten mit floridem
Ulcus cruris venosum unbestritten die
Kompressionstherapie der Goldstandard
der konservativen Therapie ist, wird in
Deutschland bei weniger als der Hélfte
dieser Patienten eine Kompressionsthe-
rapie verordnet [21].

In der Cochrane Meta-Analyse zur
Kompressionstherapie des Ulcus cruris
venosum zeigte sich, dass Kompressions-
therapien mit nur einer Komponente we-
niger effektiv sind im Vergleich zu Kom-
pressionstherapien mit mehreren Kom-
ponenten. Die Ulkusheilung verbessert
sich, wenn zudem eine elastische Kom-
ponente in Mehrkomponentenverbén-
den genutzt wird. Die Mehrkomponen-
tenverbdnde sind effektiver und kosten-
sparender als Verbande mit Kurzzugbin-
den [10]. Die entsprechende Kompressi-
onstherapie mit phlebologischen Kom-
pressionsverbdnden (PKV) mit einem
Ruhedruck von 40 mmHg bei Anlage am
Knochel ist heute die Therapieoption der
Wahl wahrend der Entstauungsphase
von Odemen sowie bei Vorliegen eines
floriden Ulcus cruris venosum (UCV),
wohingegen medizinische Kompressi-
onsstriitmpfe (MKS) bzw. Ulkus-Kom-
pressionsstrumpfsysteme insbesondere
in der Erhaltungsphase und zur Rezidi-
vprophylaxe bei Patienten mit einem ab-
geheilten UCV empfohlen werden [14].
Der zeitliche Umfang der Entstauungs-
phase wird meist mit ca. vier Wochen
angegeben [15]. Daher erfolgte der Ein-
satz des neuen Mehrkomponentensys-
tems in unserer Wundambulanz zu-
néchst auch iiber diesen Zeitraum. Da-
nach wurde mit den Patienten die wei-
tere Kompressionstherapie individuell
abgesprochen.

Derzeit stehen in Deutschland ver-
schiedene Systeme fiir die Durchfiih-
rung einer medizinischen Kompressions-
therapie zur Verfiigung (Tab. 3). Die kli-
nische Wirksamkeit dieser Systeme ist
nicht nur von dem angelegten Druck
und der Steifigkeit des Materials abhén-
gig, sondern auch davon, wie gut und
lange die Patienten diese Kompressions-
therapie tatséchlich durchfiihren [22].
So ist die in Deutschland oft praktizier-
te Vorgehensweise, bei der ein Pflege-
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Binden Elastische Kompressionsbinden

- Langzugbinden

Unelastische Kompressions-
binden

- Kurzzugbinden

- Zinkleimbinden

Mehrkomponentensysteme
- Systeme mit einer Binde
- Systeme mit zwei Binden
- Systeme mit drei Binden
- Systeme mit vier Binden

Polstermaterialien

- Wattebinden

- Schaumstoffbinden

- Pelotten

- Polstermanschette

- Baumwollschlauchverband

Medizinische Adaptive
Kompressionssysteme (MAK)

Be- Ulkus-Strumpfsysteme

strumpf-

ung Medizinische Kompressions-
strumpfe (MKS)
- flachgestrickt
-rundgestrickt

Medizinische Thrombose-
Prophylaxestrimpfe (MTPS)

Intermittierende Pneumatische
Kompressionstherapie (IPK)

Sonstige

dienst PKV morgens an- und nachmit-
tags abwickelt, nicht sinnvoll [23]. Wei-
tere patientenabhingige Faktoren, die
die Effektivitdt der Kompressionsthera-
pie wesentlich beeinflussen, sind bei-
spielsweise die Mobilitdt mit Aktivie-
rung der Muskel-Venenpumpe, die ins-
besondere bei Materialien mit Kurzzug-
eigenschaften bzw. hoher Steifigkeit
zentral wichtig ist [14, 20]. In der tégli-
chen Praxisroutine ist fiir die Patienten
der Tragekomfort der Kompressionssys-
teme fiir die Akzeptanz und Adhérenz
in der Behandlung sehr wichtig, da eine
Kompressionstherapie langfristig ange-
wendet werden muss und die Mitarbeit
der Patienten erfordert. Bei der indivi-
duellen Auswahl des geeigneten Sys-
tems fiir die Kompressionstherapie sind
daher verschiedene patientenrelevante
Parameter zu berticksichtigen [24, 25].

Die sehr gute klinische Wirksamkeit
der Mehrkomponenten-Kompressions-
systeme wurden in verschiedenen klini-
schen Studien gezeigt. So zeigte sich
2007 beispielsweise in einer Phase-III-
Studie mit 42 Patienten mit Ulcus cru-
ris venosum aus 12 franzésischen Zent-
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ren, dass die Adhdrenz der Patienten mit
dem damals neuen Mehrkomponenten-
system UrgoK2 ausgezeichnet war. Die
lokale Vertraglichkeit wurde ebenso wie
Parameter zu Schmerzen, Juckreiz, Le-
bensqualitdt, Warmeentwicklung und
allgemeinem Tragekomfort als sehr gut
eingestuft. Die durchschnittliche Wund-
flachenverkleinerung nach sechs Wo-
chen Therapie betrug 58,5%, wobei
24% der Patienten nach durchschnitt-
lich 26 Tagen abheilten [26]. In einer
deutlich grofleren prospektiven Real-
life-Studie bei einer unselektierten Pa-
tientenkohorte von 702 Patienten mit
CVImit oder ohne Ulcus cruris venosum
wurde die Wirksamkeit, Vertraglichkeit
und Akzeptanz des gleichen Mehrkom-
ponenten-Kompressionssystems mit zwei
Binden in der tiglichen Praxisroutine in
103 Zentren in Deutschland untersucht.
Nach einer mittleren Tragedauer von 27
Tagen waren 30,9 % der Wunden abge-
heilt und 61,8 % hatten sich gebessert.
Das Odem verschwand bei 66,7 % der
Patienten und 44,2% berichteten iiber
eine verbesserte Knochelbeweglichkeit.
Zudem zeigte sich eine hohe Akzeptanz
seitens der Patienten und Behandler. Die
in dieser grofen Real-life-Studie doku-
mentierten Ergebnisse aus dem Praxis-
alltag bestatigen die sehr gute Wirksam-
keit, Akzeptanz und Sicherheit dieses
Mehrkomponenten-Kompressionssys-
tems, das von mehr als 96,6 % der Pati-
enten als ,,sehr niitzlich“ oder ,niitzlich“
eingestuft wurde [27].

Als neue Generation der Mehrkom-
ponenten-Kompressionssysteme wurde
nun ein System mit nur einer Binde ent-
wickelt. Hierzu wurde 2019 in Frank-
reich die FUSION-Studie zum direkten
Vergleich von UrgoK2 und UrgoK1
durchgefiithrt und aktuell publiziert
[28]. Bei dieser klinischen randomisier-
ten Studie mit 25 gesunden Probanden
ohne Odeme wurde im direkten Ver-
gleich mit dem UrgoK2-System der Sta-
tische Stiffness-Index (SSI) nach 4, 24,
48 und 72 Stunden gemessen. Nach 48
Stunden wurde ein SSI =10 mmHg bei
88 % der Probanden mit UrgoK1 und bei
76 % der Probanden mit UrgoK2 er-
reicht. Beide Systeme zeigten gute Ei-
genschaften hinsichtlich des Halts und
der Vertréglichkeit der Kompressions-
verbédnde. Das UrgoK1-System wurde al-
lerdings von der Mehrheit der Proban-
den als angenehmer empfunden und ge-
geniiber dem UrgoK2 vorgezogen [28].

Ein neues Mehrkomponentensystem zur Kompressionstherapie

Dies wurde von den Autoren als Hinweis
auf eine bessere Adhdrenz gewertet. In
der aktuell abgeschlossenen multizent-
rischen, prospektiven, nicht-vergleichen-
den FREEDOM-Studie wurden in 28
Zentren in Deutschland und Frankreich
insgesamt 52 Patienten iiber sechs Wo-
chen mit UrgoK1 behandelt. Die Ver-
bandwechsel erfolgten alle 2-3 Tage.
Fiir den primédren Endpunkt der Studie
zeigte sich eine Wundfldchenverkleine-
rung im Median um 91 %. Bei 35% der
Patienten kam es nach durchschnittlich
33,3 Tagen zu einer vollstdndigen Ab-
heilung. Im Vergleich zu der vorherigen
Kompressionstherapie wurde von 55%
der Patienten eine deutlich bessere gute
Mobilitédt im Sprunggelenk beschrieben;
das Tragen von Schuhen wurde von 68 %
als leichter eingestuft; der Komfort war
fiir 65 % besser, sodass abschlieBend
65% zufriedener mit dem neuen Kom-
pressionstherapiesystem waren [29].
Aktuell wurde in Frankreich mit der Re-
krutierung fiir die FUTURE-Studie be-
gonnen. Hier wird in einer randomisier-
ten klinischen Studie (RCT) die klini-
sche Wirksamkeit von UrgoK1 bei Pati-
enten mit Ulcus cruris venosum im Ver-
gleich zu einem am Markt verfiigbaren
Wettbewerbsprodukt untersucht.

Vergleicht man nun die gewonnenen
Erkenntnisse von den bereits etablierten
Mehrkomponenten-Kompressionssyste-
men mit zwei oder mehr Binden mit der
Weiterentwicklung mit nur einer Binde,
so lassen sich die sehr guten Erfahrun-
gen auch in unserer ersten klinischen
Untersuchung bestétigen. Vorteile des
neuen Systems mit nur einer Binde sind
gegeniiber den Systemen mit mehreren
Binden aus Sicht der Patienten insbeson-
dere die diinneren Verbinde, die einen
guten Tragekomfort erméglichen und
die Schuhauswahl erheblich weniger
einschranken. Aus Sicht der Anwender
sind, neben der mindestens vergleichbar
guten Effektivitat, die schnellere Anla-
ge und das geringere Lagervolumen als
Vorteile zu nennen. Bei der Datenqua-
litit hinsichtlich der Odemreduktion
muss jedoch diskutiert werden, dass kei-
ne Vermessung der Unterschenkelum-
fange durchgefithrt wurde, sondern aus-
schlieBlich eine klinische Beurteilung
erfolgte. Auch wenn diese Einschiatzung
immer durch denselben Arzt erfolgte,
muss darauf hingewiesen werden, dass
eine Vermessung objektivere Ergebnis-
se geliefert hatte.

Es konnte bereits gezeigt werden, dass
zwar die Materialkosten der Mehrkom-
ponenten-Kompressionssysteme in der
Regel teurer als die der Kurzzugbinden
sind, diese allerdings bei der Anwen-
dung mit einer Zeitersparnis einherge-
hen, die sich, je nach Setting, in redu-
zierten Gesamtkosten widerspiegelt. Das
Vorbereiten, Anlegen und Aufrdumen
von zwei Kompressionsverbédnden der
Unterschenkel mit Kurzzugbinden beno-
tigte eine Gesamtzeit von durchschnitt-
lich 12:37 Minuten und konnte durch
den Einsatz von UrgoK2 auf 5:19 Minu-
ten reduziert werden. Bei der Nutzung
von UrgoK1 reduziert sich die Gesamt-
zeit im Vergleich zum UrgoK2 auf 4:09
Minuten (Tab. 3). Zudem miissen die
Kompressionsverbdnde seltener gewech-
selt werden. In der hier vorgestellten
Studie sind stets Intervalle von 48 Stun-
den vorzufinden, da es sich bei der Pa-
tientenkohorte um Patienten mit deutli-
chen Unterschenkel6demen und Ulcera
cruris handelte, sodass in dieser Kombi-
nation entsprechend grof3e Exsudatmen-
gen vorzufinden waren und ldngere In-
tervalle potenziell zu Mazerationen der
Wundumgebungen sowie zu einer Ver-
schlechterung der Wundheilung gefiihrt
hétten. Das Kompressionssystem kann
aber grundsétzlich bis zu sieben Tagen
genutzt werden. Bei anderen Wundsitu-
ationen wére es grundséatzlich moglich
und wirtschaftlich sinnvoll, die Ver-
bandwechsel deutlich seltener durchzu-
fihren.

Bei der Betrachtung der Gesamtkos-
ten durch Kompressionsverbande sollten
neben den Materialkosten auch die Per-
sonalkosten beriicksichtigt werden. Oft
konnen dann, insbesondere bei statio-
ndren Patienten, neben einer verbesser-
ten Sicherheit auch Kosten eingespart
werden, insbesondere wenn die Wech-
selintervalle der Kompressionstherapie
verlangert werden kénnen [23].

Fazit fiir die Praxis

Fiir die meisten Patienten mit Ulcus cr-
uris und Odemen besteht die Indikation
fiir eine Kompressionstherapie. Heute
stehen hierfiir eine Vielzahl von unter-
schiedlichen Kompressionssystemen zur
Verfiigung. Neben der Patientensicher-
heit und Effektivitit der Odemredukti-
on spielen die Patientenzufriedenheit
und Adhérenz eine zentral wichtige Rol-
le fiir den Therapieerfolg. Daher sollte
die Art der Kompressionstherapie unter
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Beriicksichtigung von Komorbiditéten,
Bediirfnissen und Fahigkeiten der Pati-
enten an die jeweilige Lebenssituation
individuell angepasst werden. Das neue
Mehrkomponenten-Kompressionssystem
mit nur einer Binde bietet hier eine wei-
tere neue Therapieoption mit zahlrei-
chen Vorteilen beispielsweise durch
diinnere Verbande, die sich schneller an-
legen lassen, die Schuhwahl weniger
einschranken und letztendlich Kosten
einsparen. Daher konnen solche Kom-
pressionssysteme insbesondere in der
Entstauungsphase heute sehr effektiv,
sicher und unkompliziert eingesetzt
werden.
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A new compression system for treatment

of venous leg ulcers:

a prospective,

single-arm, clinical trial (FREEDOM)

Objective: To evaluate the efficacy, tolerability and acceptability of
a new multicomponent compression system in one bandage for the
local treatment of patients with venous leg ulcers (VLUs).

Method: This was an international, prospective, non-comparative,
clinical trial, conducted in France and Germany. Eligible
participants had a VLU with a wound area of 2-20cm?, lasting for a
maximum of 24 months. For a period of 6 weeks, patients were
treated with a new multicomponent compression system in one
bandage which was worn day and night, providing high working
pressure and moderate resting pressure (UrgoK1). Clinical
assessments, wound measurement and photographs were planned
at weeks 1, 2, 4 and 6. The primary endpoint was the relative
wound area reduction (RWAR) after 6 weeks of treatment.
Secondary endpoints included wound closure rate, oedema
resolution, change in patient’s health-related quality of life
(HRQol), acceptability, adherence to the compression therapy,
local tolerance, and physician’s overall satisfaction with the
evaluated compression system.

Results: A cohort of 52 patients (52% female, mean age
75.4+13.0 years) with VLUs, including oedema in 58% of cases,
were recruited from 22 centres. At baseline, 42 patients had
already been treated with a different compression system. VLUs
had been present for 5.6+4.9 months and had a mean area of
5.7+4.3cm?2. After 6 weeks of treatment, a median RWAR of 91%
(interquartile range: 39.4; 100.0) was achieved. Wound closure was
reported in 35% of patients. A RWAR 240% at week 4, predictive

of wound healing at 12 weeks, was achieved in 62% of patients. At
the final visit, oedema present at baseline was resolved in 57% of
patients. Substantial improvements in the HRQoL of the patients
were reported with a decrease of the pain/discomfort and anxiety/
depression dimensions. Comfort in wearing the evaluated system
was reported as ‘very good’ or ‘good’ by 79% of patients, resulting
in a high patient adherence to compression therapy. Compared to
previous compression systems, half of the patients reported more
ease in wearing shoes, and greater satisfaction and comfort with
this new system. Nine non-serious adverse events related to the
device or its procedure occurred in seven patients. At the final visit,
the majority of the physicians were ‘very satisfied’ or ‘satisfied’
with the new compression system overall.

Conclusion: The new multicomponent compression system in one
bandage has been shown to promote rapid healing of VLUs, reduce
oedema, improve HRQoL and to be well tolerated and accepted. It
appears to be a viable alternative to existing compression systems.
Declaration of interest: This study was sponsored by
Laboratoires Urgo. AS and OT are employees of Urgo Research
Innovation and Development. PS, JD and MS provide advisory and
speaking services to pharmaceutical and other healthcare
organisations including, but not limited to, Laboratoires Urgo.
German data monitoring and regulatory management, data
management and statistical analyses were conducted
independently by ICTA PM, Dijon, France. The authors have no
other conflicts of interest.
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enous leg ulcers (VLUs) are defined as
wounds of the lower limb, located between
the knee and ankle joint, that occur in the
presence of severe venous disease.!™
Accounting for 60-80% of all hard-to-heal
leg ulcers, these wounds are characterised by slow
progression healing and a high recurrence rate.>-¢ Often
painful, prone to infection, associated with reduced
mobility, self-isolation, anxiety and depression, these
wounds have been shown to severely impair the health-
related quality of life (HRQoL) of patients.”1* Moreover,
with an incidence of 0.73 to 3.12 per 1000 persons per
year, a prevalence increasing with age and aging
populations, their management is also placing
substantial and still-growing economic and clinical
burden on healthcare systems.? 11,12
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Table 1. Inclusion and exclusion criteria of the clinical trial

Inclusion criteria

Hospitalised or ambulatory adult patient, aged >18 years, who
signed and dated informed consent form

Patient with venous leg ulcer (VLU) (ankle-brachial pressure index
(ABPI) 0.8 and <1.3)

Patient with ankle circumference between 18-25cm

Patient willing and able to wear the new compression system
every day and night during the study period

Patient who can be followed up by the same investigating team
during the study period

Patient with VLU between 2-20cm? in surface area

Patient with VLU duration between 1-24 months

Patient with wound in granulation phase (granulation tissue >50%)

The mainstay of the aetiological treatment of VLUs
consists of the use of compression (30—-40mmHg at the
ankle) with a pressure gradient on the lower limbs to
counter the venous reflux and hypertension resulting
from the chronic venous insufficiency (CVI).1+13 Based
on clinical evidence, this level of compression,
recommended by current guidelines in association with
appropriate local care, provides an increase in venous
return, a reduction of oedema and improves lymphatic
circulation.!*!5 Previous randomised controlled trials
(RCTs) and systematic reviews have established that
compression therapy significantly increases the wound
healing rates of VLUs and contributes to an improvement
in the HRQoL of patients, compared to no
compression.'6-18 Different systems can be used to
achieve such high pressures, including short stretch
bandages, long stretch bandages or compressive hosiery,
but multicomponent bandage systems are still widely
considered to be the gold standard.'®-?! Although some
systems appear to be similarly effective on the wound
healing process, they can significantly differ in terms of
ease and reliability of use, ease of removal, patient
comfort and acceptability, which will affect adherence.?0?!

Despite the diversity of options available, evidence
from real-world studies has revealed that a significant
proportion of patients with VLUs are still not receiving
appropriate compression therapy or any compression
therapy at all, as certain systems remain too difficult to
apply with confidence or to remove easily, and many
patients have difficulty tolerating and adhering to their
treatment because of discomfort or pain, and overall

Exclusion criteria

Patient with known allergy to any components of the tested
compression system URGO BD001

Diabetic patient with advanced diagnosed microangiopathy

Patient with a severe illness that might lead to premature
discontinuation of the trial

Patient with systemic infection not controlled by a suitable
antibiotic therapy

Patient with a lymphoedema due to lymphatic obstruction

Patient who had a deep vein thrombosis within 3 months prior to
the inclusion

Cancerous lesions

Wound clinically infected

Wound covered partially or totally by necrotic tissue

Wound requiring surgical treatment or for which a surgery is
scheduled during the study period

Bedridden patient, or one spending less than one hour per day on
their feet

Target wound <3cm away from any edge of another wound

poor acceptability.??23

In this context, any solution that would improve
patient comfort and adherence, or facilitate the
application of the system, while achieving similar
efficacy to established compression systems would be
valuable. With this focus, a new system has been
recently developed using an innovative textile three-
dimensional (3D) knitting technology to provide the
efficacy of multicomponent systems in just a single
bandage. The performance of this new system has been
assessed in an RCT conducted on healthy volunteers,?*
compared to another multicomponent system
composed of two bandages and well established in the
treatment of VLUs and lower limb oedema.?!25-33 In the
RCT, both legs of the participants were randomly
bandaged with either the new generation of compression
system or the control system. Both systems were worn
day and night, while interface pressures were regularly
measured (at 4 hours, 24 hours, 48 hours and 72 hours
after bandage application) and the static stiffness index
calculated over a 72-hour period.?* The results showed
that the new system provided high working pressure,
moderate resting pressure and continuous static stiffness
index >10mmHg, similar to that of the reference system.
The new system was judged easy to apply, since the first
application, and both systems presented good holding
properties and were well tolerated. In addition, the new
system was perceived as significantly more comfortable
and eventually preferred to the control system by the
majority of the volunteers, notably due to significantly
less restriction of ankle mobility, less difficulty to wear
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shoes and less warmth sensation.

Following these promising initial results achieved
with healthy volunteers, this new clinical trial aimed to
evaluate for the first time the efficacy, tolerability and
acceptability of this new compression system in the
treatment of patients with VLUs.

Method
Study design and participants
This prospective, single-arm, multicentre trial was
conducted between December 2020 and June 2021, in
22 active centres (hospitals or private practices
specialised in dermatology, vascular medicine and
clinical gerontology) located in France and Germany.

Eligible participants were hospitalised or ambulatory
patients with a VLU characterised by an ankle-brachial
pressure index (ABPI) value between 0.8 and 1.3, and
had an ankle circumference of 18-25cm. The ulcer had
to be of 1-24 months’ duration, 2-20cm? surface area
and covered by 250% of granulation tissue. Patients
were excluded if they had a diagnosis of diabetic
advanced microangiopathy, cancerous lesions, a
lymphoedema due to lymphatic obstruction, a deep
vein thrombosis within three months prior to the
inclusion, a wound clinically infected, covered partially
or totally by necrotic tissue. All inclusion and exclusion
criteria are reported in the Table 1.

The patients were followed for a maximum period of
6 weeks, or until wound closure, defined as 100%
re-epithelialisation, if this occurred earlier.

Compression system

The investigated compression system UrgoK1
(Laboratoires Urgo, France), the Dual Compression
System, is a new generation of compression which is
able to provide a sustainable high stiffness (>10mmHg),
with high working pressure and moderate resting
pressure, delivered by the application of one unique
bandage.?* This multicomponent compression system
is composed of polyamide, elastane and polyester yarns,
combined together in an exclusive structure, using an
innovative 3D knitting technology. To guide the proper
stretching and overlapping of the compression system,
the bandage displays on its exterior face a visual
indicator known as the PresSure system (a printed
ellipse that expands into a circle when the correct
pressure level is applied). The bandage is provided with
a self-grip device to finalise its application and maintain
the compression system in place over time. During the
study implementation, the investigating teams
(physicians and hospital nurses) were instructed in the
application technique (spiral with overlap of the
bandage, Fig 1). The patients recruited in this trial
completed a questionnaire for the community nurses to
assess the application of the compression system at each
change. The explanation of the application technique
was illustrated with a series of photos, and a USB key
with the same video of the application presented to the
investigating teams, if needed (video available at:

practice

Fig 1. Mode of application of the new Dual
Compression System

https://www.youtube.com/watch?v=7JutFxtL5Yo).

According to the manufacturer’s instructions, the
compression system is designed to be worn continuously
day and night until the next care visit, the change
frequency being left to the discretion of the clinician. If
needed, to protect from bony prominence and/or to
shape the leg, an additional piece of foam padding can
be used with the compression system.

Local care, primary dressings, additional materials,
frequency of change

In this clinical trial, debridement, skin care, choice of
primary dressings applied, frequency of dressing
changes, use of additional materials to protect bony
prominence or shape the legs and frequency of
compression bandage changes were left to the
investigators’ discretion but were documented at
each visit.

Clinical assessment

At the initial visit, the investigators recorded the
relevant demographic information and medical history
of the patients, their previous treatment, and the
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Table 2. Characteristics of the treated patients
(n=52)

Patient status

Outpatient, n (%) 50 (96)
Hospitalised, n (%) 2 (4)
Demographics
Male, n (%) 25 (48)
Female, n (%) 27 (52)
Age, years (mean+SD) [min—-max] 75.4+13.0 [42-100]
BMI, kg/m2 (mean+SD) 27.9+£51
Medical history
Vascular disorders, n (%)
Arterial hypertension 36 (69)
Venous intervention 17 (33)
Deep vein thrombosis 13 (25)
Cardiac disorders 10 (19)
Depression/anxiety 9 (17)
Obesity (BMI >30kg/m2) 16 (31)
Diabetes 11 (21)
Current smokers 5(10)

BMI—body mass index; max—maximum; min—minimum; SD—standard
deviation

characteristics of their legs and ulcers. Diagnosis of
oedema was based on the presence of Godet’s sign or
any other relevant medical assessment. Ankle
circumference was measured at the reference point B
(smallest circumference of the leg, 3cm above the
medial malleolus) and calf circumference at point C
(maximum circumference of the calf). Wound area was
measured using planimetry and Universal Desktop
Ruler (version 3.8, Universal On-screen Digitizer,
AVPSoft). Photographs of the wound were taken after
debridement and photographs of the compression
system were taken after application and before removal
at the following visits.

Investigator assessments were planned at weeks 1, 2,
4 and 6, including clinical examination, wound area
measurement with planimetry and photographs.
Dressing and compression system changes were
conducted by the investigating team at the scheduled
visits, and by community nurses between visits. At
each compression system change, physicians and
nurses documented whether the system was still in
place, the reason for its early removal otherwise, and
assessed the ease of removal and reapplication of the
bandage, as well as its conformability to the leg. At the
final visit, the physicians assessed the overall
progression of the wound healing process (‘healed’,
‘improved’, ‘stagnating’ or ‘worsened’), their overall
satisfaction with the evaluated compression system
and their willingness to continue to use it in the
treated indication.

Each patient’s HRQoL was assessed at baseline and
at the last visit, using the validated EQ-5D-5SL

questionnaire.3+35 Patient adherence to compression
therapy (‘every day, all the time’, ‘as often as possible’,
‘occasionally’ or ‘rarely or never’) was documented at
the initial visit for previously used compression
systems, and at each follow-up visit for the evaluated

compression system. Patient’s acceptability of
compression systems was assessed in terms of pain,
itchiness sensation, feeling of heat, comfort,

ankle mobility and ease of wearing shoes at the initial
visit for previously used compression systems, and at
week 1 and the last visit for the evaluated
compression system. The patient’s overall satisfaction
with the evaluated compression system was also
recorded at the last visit. The patient’s preference
between the evaluated compression system and a
previously worn compression system was assessed in
terms of comfort, ankle mobility, ease of wearing shoes
at week 1, and in terms of overall comfort and
satisfaction at the last visit.

Occurrences of adverse events (AEs) were recorded at
each visit.

Endpoints

The primary endpoint was the relative wound area

reduction (RWAR) after 6 weeks of treatment.

Secondary endpoints included:

e Wound closure rate by week 6, and time to reach
wound closure in days

e Wound area in cm? and RWAR versus baseline as a
percentage at each visit

e Overall wound healing improvement at the
final visit

e Percentage of patients with a RWAR >40% after
4 weeks of treatment, which has been shown to be
predictive of complete wound healing at 12 weeks3¢

e Percentage of patients with oedema resolution
(characterised by the disappearance of the previously
identified sign) at the final visit, in patients who had
oedema at the initial visit

e Change in calf and ankle circumference in cm in
patients with oedema resolution

e Change in HRQoL of patients between the initial
and final visit

e Change frequency of the dressings and compression
system, assessment of the ease of application and
conformability of the compression system by both
the physicians and nurses, and overall satisfaction of
the investigators regarding the evaluated
compression system and their willingness to
continue to use it in the treated indication

e A patient’s adherence to the compression therapy
throughout the study period, acceptability of the
evaluated compression system, and preference
between this new system and the previous system
worn, at week 1 and final visit

e Local tolerance of the evaluated compression
bandage with the nature, incidence, imputability
and severity of the AE documented by the
investigating physicians during the study period.
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Statistical analysis

Assuming a standard deviation of the RWAR after
6 weeks similar to the one reported in the literature with
another dual compression system in the same
indication,?® it was calculated that 49 patients were
required to obtain a 90% confidence interval with a
precision of 13%. With an estimation of 5% of non-
evaluable data for the primary criterion, it was decided
to include 52 patients in the study.

Data management and statistical analyses were
performed in accordance with the statistical analysis
plan by an independent company (ICTA PM, France).
Efficacy and safety analysis were performed on all the
included patients (intention-to-treat basis). Data from
final visits occurring before week 6 (due to premature
study discontinuation or wound healing) were
reclassified to the closest visit, or to the next visit if the
closest visit already had data. For the calculation of
wound area and RWAR, the value of healed wounds
was reported at the following visits, while missing
values were not replaced or taken into account. For the
calculation of the index value of the HRQoL, French
and German value sets were used. Continuous data are
described by mean, standard deviation, minimum and
maximum values, or median and interquartile range
(IQR). Discrete data are described by absolute value
and frequencies.

Ethics

This clinical trial was carried out in accordance with the
ethical principles of the Declaration of Helsinki and the
European and national regulations applicable on
medical devices and research involving the human
person (ISO 14155, European Directives 93/42/EEC,
General data regulation protection). In France,
authorisation to conduct research and favourable
opinion were delivered by the National Agency for the
Safety of Medicines and Health Products (ANSM) in
September 2020, and by the Ethics Committee for the
Protection of Persons of the North West Region 1 (CPP
Nord Ouest 1) in November 2020, respectively. In
Germany, exemption from the authorisation
requirement was granted by the Federal Institute for
Drugs and Medical Devices (BfArM) in April 2020, and
favourable opinion was delivered by the Ethics
Committee of the coordinating centre (Ethik-
Kommission der Medizinischen Fakultidt der Universitét
Duisburg-Essen) in September 2020, and then by each
investigating centre. Written informed consent was
obtained from all patients before inclusion into the trial
which included for the publication of photographs. The
trial was registered with ClinicalTrials.gov (number
NCTO04 613 687).

Results

A total of 52 patients with VLUs were included and
treated with the evaluated compression system for
43 days (median value, IQR: 36; 43). During the course of
the study, seven patients were registered as premature
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Table 3. Baseline characteristics of the included legs and ulcers

Leg characteristics

ABPI (mean+SD) [min-max]

Ankle circumference, cm (mean+SD) [min-max]

Calf circumference, cm (mean+SD) [min-max]

Oedema, n (%)

Other clinical signs of venous disease, n (%)

Purpura jaune d’ocre (hyperpigmentation)

Stasis dermatitis (venous eczema)

Atrophie blanche

Others (lipodermatosclerosis, varicose veins, large

telangiectasia, corona phlebectatica)

VLU characteristics
Recurrent VLU, n (%)

VLU location, n (%)
Medial malleolus
Lateral malleolus
Anterior face of the leg
Other

VLU duration, months (mean+SD) [min-max]

Median (IQR)
<6 months, n (%)

>6 months, n (%)

Wound area, cm2 (meanxSD) [min-max]

Median value (IQR)
<10cm?, n (%)

>10cm?2, n (%)

Wound bed tissue, as percentage of wound bed area,

(meanzSD) [min-max]
Granulation tissue
Sloughy tissue

Exudate level, n (%)
None
Low
Moderate
High

Periwound skin condition, n (%)

Healthy

Impaired (erythematous and/or squamous, irritated,

eczematous, macerated)

1.120.1 [0.8-1.3]
22.7:+1.9 [18-25]
34.6+5.9 [24-53]
30 (58)
47 (90)
27 (52)
26 (50)
17 (33)
12 (23)

32 (62%)

18 (35)
10 (19
14 (27
10 (19)

5.6:4.9 [1-24]
4(2;8)

33 (63)
19 (37)

5.7+4.3 [0.5-16.0]
3.7 (2.2;9.1)

40 (77)
12 (23)

)
)

77+21 [50 ; 100]
23+21 [0 - 50]

4(8)
17 (33)
27 (52)
4(8)

23 (44)
29 (56)

ABPIl—ankle-brachial pressure index; IQR—interquartile range; max—maximum; min—minimum;

SD—standard deviation; VLU —venous leg ulcer

Table 4. Change in wound area and relative wound

area reduction (RWAR) over the treatment period

n Wound area, cm?,
median value (IQR)
Initial visit 52 3.7(2.2;9.)
Week 1 51 2.5(1.5;7.6)
Week 2 46 1.9(0.7; 4.0)
Week 4 46  0.6(0.1;2.8)
Week 6 46 0.2(0.0;1.8)

IQR—interquartile range

RWAR, %,
median value (IQR)

26.4 (9.8 ; 50.4)
455 (241 ; 75.4)
76.0 (33.9 ; 95.5)
911 (39.4 ; 100.0)
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Table 5. Ankle and calf circumferences reduction associated with oedema resolution

Initial visit

n Mean+SD
Calf circumference, cm 17 36.4+5.1
Ankle circumference, cm 17 23.7+1.0

SD—standard deviation

study discontinuation: one due to withdrawn consent,
five due to the occurrence of an AE, and one due to
permanent treatment discontinuation (i.e., with an

Table 6. Changes in patients’s HRQoL

Initial visit  Final visit
Mobility, n (%) n=46 n=46
| have no problems in walking about 14 (30.4) 18 (39.1)
| have slight problems in walking about 8 (17.4) 9 (19.6)
| have moderate problems in walking about 15 (32.6) 13 (28.3)
| have severe problems in walking about 8 (17.4) 5(10.9)
| am unable to walk about 1.2 1(@2.2)
Self-care, n (%) n=46 n=46
| have no problems washing or dressing myself 29 (63.0) 35 (76.1)
| have slight problems washing or dressing myself 6 (13.0) 2 (4.3
| have moderate problems washing or dressing myself 9 (19.6) 7 (15.2)
| have severe problems washing or dressing myself 2 (4.3) 1(2.2)
| am unable to wash or dress myself 0 1.2
Usual activities, n (%) n=46 n=45
| have no problems doing my usual activities 22 (47.8) 25 (55.6)
I have slight problems doing my usual activities 9 (19.6) 7 (15.6)
| have moderate problems doing my usual activities 8 (17.4) 8 (17.8)
| have severe problems doing my usual activities 6 (13.0) 3(6.7)
| am unable to do my usual activities 1.2 2 (4.4)
Pain/discomfort, n (%) n=46 n=46
| have no pain or discomfort 5(10.9) 14 (30.4)
| have slight pain or discomfort 9 (19.6) 13 (28.3)
| have moderate pain or discomfort 22 (47.8) 12 (26.1)
| have severe pain or discomfort 9 (19.6) 7 (15.2)
| have extreme pain or discomfort 1(2.2) 0(0.0)
Anxiety/depression, n (%) n=46 n=46
| am not anxious or depressed 20 (43.5) 30 (65.2)
| am slightly anxious or depressed 10 (21.7) 6 (13.0)
| am moderately anxious or depressed 11 (23.9) 7 (15.2)
| am severely anxious or depressed 5(10.9) 3 (6.5)
| am extremely anxious or depressed 0(0.0) 0(0.0)
Index value n=45 n=45
Mean+SD 0.75+0.24 0.82+0.22
Min; max 0.2;1.0 0.2;1.0
Visual analogue scale of health (from 0 the n=46 n=44
worst to 100 the best imaginable)
Mean+SD 64.8+19.7 66.1+23.2
Min; max 20.0; 100.0  1.0; 100.0

SD—standard deviation

Last visit Reduction

n Mean+SD n Mean+SD
16 35.2+2.7 16 2.0+2.8
17 22.4+1.6 17 1.3+1.5

interruption >7 consecutive days). In accordance with the
study statistical analysis protocol, the premature study
discontinuation visits were reclassified at the closest visits
(two being at week 6, one without planimetry).

Characteristics of patients and ulcers

The included cohort, with a mean age of 75.4+13.0
years, consisted predominantly of outpatients (96%),
and slightly more women (52%) (Table 2). Patients
typically had multiple comorbidities, including high
blood pressure (69%), obesity (31%) and diabetes (21%).

Clinical signs of venous disease were very prevalent
(90%): oedema (58%), hyperpigmentation (52%) and
stasis dermatitis (50%) being the most common
(Table 3). Patients presenting with the recruited leg
ulcers had a mean ABPI value of 1.1+£0.1, and their
wound characteristics were those which are commonly
encountered in this wound community. The majority
of the ulcers were located on the malleolus area (54%),
relatively recent (<6 months, 63%) but recurrent (62%,
with a median time to relapse of 13 months, IQR: 3; 34),
of small wound area (<10cm?, 77%), predominantly
covered by a granulation tissue (77% of the wound bed
on average) and moderately exudative (52%), with an
impaired periwound skin condition (56%).

Before inclusion, 42 patients (81%) had already been
treated by compression therapy: 28 were prescribed
multicomponent bandages, six compression hosiery,
five short stretch bandages and three long-stretch
bandages. For the majority of these patients, wearing
these previous compression systems was associated with
pain (24/42, 57%) and difficulties in wearing shoes
(25/42, 60%), while itching, heat sensations and
constrained ankle mobility were reported in 45%
(19/42), 36% (15/42) and 29% (12/42), respectively.

According to the EQ-5D-SL questionnaire completed
at baseline, a ‘moderately’, ‘severely’ or ‘completely/
extremely’ impaired HRQoL was reported in terms of
pain or discomfort by 36 patients (69%), affected
mobility by 27 (52%), anxiety or depression by 19
(37%), problems with usual activities by 17 (33%) and
problems with self-care by 12 patients (23%). The mean
global health value, evaluated with the visual analytic
scale (VAS), was 63.5+19.2 for the cohort.

Local wound care

At the initial visit, physicians performed a wound
debridement in 30 patients (58%), and applied an
absorbent dressing in 36 (69%), a contact layer in nine
(17%) or another type of dressing in seven (13%).
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Table 7. Evaluation of the application of the compression system by both physicians and nurses

First application

All applications

All applications All applications by

by physicians by physicians* by nurses nurses and physicians
Before the bandage application n=52 n=178 n=681 n=859
Skin care protection 7 (13%) 37 (21%) 200 (29%) 237 (28%)
Bony protection 6 (12%) 26 (15%) 71 (10%) 97 (11%)
Leg shaping 1(2%) 3 (2%) 37 (5%) 40 (5%)
Conformability to the leg n=52 n=178 n=678 n=856
Very good 14 (27%) 49 (28%) 284 (42%) 333 (39%)
Good 31 (60%) 112 (63%) 383 (56%) 495 (58%)
Bad 7 (13%) 17 (10%) 10 (1%) 27 (3%)
Very bad 0 (0%) 0 (0%) 1 (0%) 1(0%)
Ease of application n=52 n=178 n=686 n=864
Very easy 25 (48%) 78 (44%) 366 (53%) 444 (54%)
Easy 25 (48%) 92 (52%) 312 (46%) 364 (44%)
Difficult 2 (4%) 8 (4%) 8 (1%) 16 (2%)
Very difficult 0 (0%) 0 (0%) 0 (0%) 0 (0%)

*including the first application

Wound healing progression

Throughout the 6-week study period, the wound areas
of the treated cohort progressively decreased (Table 4),
to reach a median RWAR at the final visit (primary
outcome) of 91.1% (IQR: 39.4; 100.0). A wound closure
was achieved in 18 patients (35%), after a mean period
of treatment of 33112 days (range: 14-45 days). For the
34 remaining patients, at the last available visit the
investigators evaluated an overall wound healing
improvement in 27 patients (52%), a stagnation in two
(4%) and a deterioration in four (8%) (evaluation was
missing for one patient who removed his consent, 2%).
A RWAR >40% at week 4, predictive of complete healing
at 12 weeks, was also reported in 32 patients (62%).

Oedema

Among the 30 patients who had oedema diagnosed at
the initial visit, 17 (57%) had no more oedema at the
last visit available. The oedema resolution was associated
in these patients with a reduction of the circumference
of both the calf and the ankle, of 2.0+2.8cm and
1.3+1.5cm, respectively (Table 5). Of the 13 patients
who still had oedema at their last available visit, three
had their oedema resolved at the first follow-up visits
but then it returned later, and three patients did not
complete their six weeks of treatment (one due to
wound healing, and two due to premature study
discontinuation).

Quality of life

At the final visit, a substantial improvement in the
HRQoL was registered by the 46 patients who completed
the EQ-5D-5L questionnaire both at the initial and final
visit, with notably a 41% reduction in the number of
patients who expressed ‘moderate’ to ‘extreme’ pain/
discomfort, a 38% reduction of the patients who
reported being ‘moderately’ to ‘extremely’ anxious or

depressed and a 21% reduction of the patients who had
‘moderate’ or 'severe’ problems in walking (Table 6).

The index value of EQ-5D-SL increased from
0.75+0.24 at baseline to 0.82+0.22 at the last visit. This
increase was observed both in the cases of healed and
open ulcers at the final visit (from 0.801£0.19 to
0.86+0.21 and from 0.72+0.26 to 0.80+0.23,
respectively). The global patient health score, evaluated
with the VAS scale, also increased on average from
64.8+19.7 at baseline to 66.1+23.2 at the final visit. Of
note, the six patients who did not complete their
questionnaire included three premature study
discontinuations, one patient who healed at week 2 and
two patients who were treated and followed up over the
six weeks.

Evaluation of the application of the

compression system

During the 6-week study period, both dressings and
bandages were changed on average every 2-3 days
(minimum-maximum: once-a-week-once-a-day), and a
mean number of 19+11 bandages were applied per
patient (minimum-maximum: 2-44). Before the
bandage application, physicians and nurses documented
skin care or skin protection in 28% of the visits,
protection of bony prominences in 11% and leg-
shaping in 5% (Table 7). Both evaluated the bandage to
have a ‘very good’ or ‘good’ conformability to the leg
and to be ‘very easy’ or ‘easy’ to apply in the large
majority of the cases, since the first application.

Adherence to the compression therapy

During the first week of the study, the evaluated
compression system was reported to be worn ‘every day
all the time’ by 44 patients (85%), ‘as often as possible’
by five (10%) and ‘from time to time’ by two (4%)
(evaluation was missing for one patient, 2%). A similar
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Table 8. Patient acceptability after wearing the new compression

system for one week

After wearing the compression
system for one week (n=52)

Pain, n (%)
None 33 (63)
Mild 5(10)
Moderate 7(13)
Severe 3 (6)
Excruciating 0(0)
Missing 4 (8)

Itching sensation, n (%)

None 30 (58)
Mild 8 (15)
Moderate 8 (15)
Severe 3 (6)
Very severe 0(0)
Missing 3(6)
Heat feeling, n (%)

None 40 (77)
Mild 1)
Moderate 4(8)
Intense 3 (6)
Very intense 1)
Missing 3 (6)

Ankle mobility, n (%)

Very good 19 (37)
Good 25 (48)
Poor 5(10)
Very poor 0 (0)
Missing 3 (6)

Ease to wear shoes, n (%)

Very easy 16 (31)
Easy 24 (46)
Difficult 6 (12)
Very difficult 2 (4)
Missing 4 (8)
Comfort, n (%)

Very comfortable 13 (25)
Comfortable 28 (54)
Uncomfortable 5(10)
Very uncomfortable 2 (4)
Missing 4 (8)

Overall satisfaction, n (%)
Very satisfied
Satisfied

Moderately
satisfied

Not satisfied

Missing

Last visit evaluation
(n=52)

33 (63)
4(8)

6 (12)
4(8)
0(0)

5 (10)

32 (62)
5 (10)
6 (12)
4(8)
0(0)

5 (10)

38 (73)
1)
4(8)
3(6)
0(0)

6 (12)

21 (40)
20 (38)
5 (10)
1)

5 (10)

16 (31)
26 (50)
4(8)
1)

5 (10)

17 (33)
24 (46)
3(6)
3(6)

5 (10)

15 (29)
23 (44)
3(6)

4(8)
7 (13)

high level of adherence to compression therapy was
recorded throughout the duration of the study (with 43
patients reporting wearing their compression system
‘every day, all the time’ at all investigator visits) and
further supported by the fact that the compression
system was ‘still in place’ at 567 of the 790 follow-up
visits documenting it (72%). The compression system
was then evaluated to be ‘very easy’ or ‘easy’ to remove
by the nurses and physicians (561/567 and six missing
data). When the bandage was not in place, it was most
often because the patient had removed it before the
arrival of the nurse (n=147 visits). A slippage or a lack
of hold of the bandage was also reported at 34 of the
790 visits (4%), mostly during the first week.

Patient acceptability of the compression system

After wearing the new compression system day and
night for one week, the majority of patients reported
‘no’ or ‘mild’ pain (73%), no’ or ‘mild’ itching sensation
(73%) and ‘no’ or ‘mild’ feeling of heat (79%). The
patients also reported that they had a ‘very good’ or
‘good’ ankle mobility (85%), it was ‘very easy’ or ‘easy’
to wear shoes (77%) and they felt ‘very comfortable’ or
‘comfortable’ (79%) with this new compression system
(Table 8). At the final visit, similar results were reported
and an overall evaluation showed the majority of the
patients were ‘satisfied’ or ‘very satisfied’ with their
compression system (73%), while three patients (6%)
were only ‘moderately satisfied” and four (8%) were ‘not
satisfied’ at all (missing data for seven patients, 13%).
Of note, there were three missing questionnaires at
week 1 from patients registered as premature study
withdrawal and five missing questionnaires at the last
visit: three from patients registered as premature study
withdrawal, one from a patient with a healed ulcer and
one from a patient followed up to week 6 (with a 93%
RWAR and good acceptability at week 1). Additional
missing values were missing responses to a specific
question.

Patient satisfaction in comparison with previous
compression system

Of the 42 patients who had already been treated by
compression therapy prior to the start of the study, after
wearing the new system for one week, half of the
patients evaluated their comfort and ankle mobility
better with the new system than with their previous
one, and 25 patients found it easier to wear shoes
(Fig 2). At the final visit, these evaluations were further
supported with 24 patients expressing better overall
comfort and satisfaction with the new system, seven
similar outcomes, and six less comfort and satisfaction
(the data were missing for five patients).

Tolerance of the compression system and AEs

During the course of this study, 27 AEs were documented

in 18 patients, including notably:

e Five serious AEs, not related to the investigating
compression system and/or its procedure, which
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Fig 2. Patients’ evaluation of the new compression system compared with the previous compression system they had

worn. WI—week one
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Ankle mobility at WI

Ease to wear shoe at WI
Overall comfort at final visit

Overall satisfaction at final visit

Similar @ Worse* = Missing

0 3 6 9 12
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*Nine patients in total judged the previous bandage better than the new one. These patients used different bandage before inclusion: compression hosiery (one

patient), short-stretch bandage (four patients), multi-layer bandage (four patients)

occurred in four patients and led to one premature
study discontinuation (a case of Covid-19 infection)
e Nine non-serious AEs which were judged to be related
to the investigating medical device and/or to the
procedure of use and occurred in seven patients
during the first weeks of the study:
o Five AEs of moderate intensity reported in four
patients: two cases of ‘allergy’ and two cases of
pruritus, one associated with pain, which led to a
permanent study discontinuation for the patients
o Four new wounds reported in three patients, and
described as events of mild intensity most likely due
to slippage of the compression system or incorrect
application of the self-grip device and friction of the
skin with the bandage. For two patients, these
wounds, documented at the first investigating visit,
were resolved before the end of the study period. For
the third patient, the wounds documented at the first
and second visits were reported as still ongoing at the
last visit.

Overall appreciation of the compression system by
the participating physicians

At the final visit, the investigators reported being overall
‘very satisfied’ with the evaluated compression system
in 24 cases (46%), ‘satisfied’ in 22 cases (42%),
‘moderately satisfied’ in two cases (4%) and not satisfied’
in four cases (8%). For 25 of the 27 patients (93%) who
completed the 6-week study period without wound
closure, the investigators specified that they would
continue to use the compression system in the future.

Discussion
The results of this clinical trial showed for the first time
the good efficacy, acceptability and safety of a new
multicomponent system in one bandage in the
treatment of patients with VLUs.

The efficacy of the evaluated compression system in

promoting rapid wound healing of VLUs was illustrated
by a marked wound closure rate of 35% after 6 weeks of
treatment, and an overall improvement of the wound
healing process in 87% of the treated patients, as
reported by the clinicians and corroborated by high
RWAR values at the final visit. In addition, as percentage
of RWAR was shown to be a marker to predict longer-
term outcomes of complete healing,3¢ a high probability
of healing by week 12 can be expected in 62% of the
patients who had a RWAR240% at week 4. Except for a
high recurrence rate, which is common in this
indication, the ulcers included in this study were overall
of good healing prognosis due to their relatively recent
duration and small size, and quite representative of the
wounds usually reported in the literature or treated in
the community.?>237 Although it is not possible to
compare the results of different studies to each other,
due to the many variables that can influence the clinical
outcomes, it can be noted that most clinical studies
assessing multicomponent bandages, short-stretch
bandages, or compression hosiery reported wound
closure rates around 20-30% after 6 weeks of treatment,
40-60% after 12 weeks, 65-75% after 24 weeks and
75-80% after a year.16-18,20,21,25,29,38 Therefore, in light
of the results usually reported in the literature, in
particular in studies where the included ulcers had
similar wound area, duration and recurrence rate to
those reported here,?1:252937 the efficacy of the
evaluated compression system seems promising. These
results, showing promotion of the healing of VLUs, also
make sense considering the previous evidence
demonstrating that the continuous high working
pressures, moderate resting pressures, and sustained
static stiffness index >10mmHg achieved with the
evaluated new system were similar to those of a two-
layer multicomponent bandage system widely used for
VLUs, while both systems were worn day and night by
healthy volunteers.?* Although in the present clinical
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trial, pressure interfaces were not measured after
application of the bandage, the achievement of effective
pressures can be reasonably assumed considering the
high healing rate and wound healing improvement
obtained after 6 weeks of treatment. Besides, the visual
indicator printed on the evaluated bandage and also
displayed on the two-layer multicomponent system has
been previously shown to help healthcare professionals
confidently and consistently apply the intended
effective pressures from the first applications.?1:24-27

Previous research has established that high
compression therapy, by reducing venous reflux, has
been useful in promoting the healing of VLUs and
reducing lower limb oedema.>16:18:39 In this trial, the
resolution of oedema was determined by the
disappearance of the clinical sign identified at baseline
(i.e., Godet’s sign), and further corroborated by the
reduction of the circumferences of both the calf and the
ankle in these patients. However, the satisfactory results
on this rapid reduction of oedema should not
overshadow the very present CVI in these patients and
the constant risk of overflow of the venous and
lymphatic system, but rather underline the importance
of appropriate application of the compression
system and good adherence throughout the course of
the treatment.

During the study implementation, the investigating
teams received training on the application technique of
the evaluated bandage and the community nurses
received the bandage instruction leaflet and had access
to a video presentation of the application, if needed.
The spiral technique, with an overlap of the bandage
and the help of a visual indicator is one of the simplest
techniques to apply a bandage (compared, for example,
with the Piitter or Sigg techniques that require more
time to master).%? Unsurprisingly, both physicians and
nurses evaluated the application of the new system
‘very easy’ or ‘easy’ in the majority of cases, and since
its first application. The ease of this application does
not, of course, exempt healthcare professionals from
preparing the leg for compression therapy, providing
skin care or protection, bony prominence protection or
leg-shaping when necessary, as performed in this trial.
These preliminary steps, recommended for any
compression system, are essential to safe application
and avoiding creation of zones of overpressure, on
malleolus or tibial crest, or friction on skin that is
already extremely fragile in patients who are often
polysensitised after years of treatment. It can also be
necessary to obtain an effective compression of the area
under the malleolus, or when the shape of the limb
would alter the intended pressure gradient. Due to the
conformability of the bandage to the leg, and its good
holding over time, only a few bandage slippages were
documented between the planned visits of this study.
These slippages, which were mostly reported during the
first week, may be partly explained by the efficacy of the
system in reducing oedema, and partly by a rapid
learning curve of the application technique and fixation

of the bandage.

The fact that the compression system was reported as
being still in place at most of the follow-up visits is
indicative of the good holding of the bandage but more
importantly of the good adherence of the patients to
their compression therapy. With 83% of the patients
reporting wearing their compression system ‘every day,
all the time’ at all investigator visits, a good level of
adherence to compression therapy was achieved in this
trial, but as patients may over-declare their adherence
to their treatment, this additional parameter on the
bandage presence confirms that the bandage was indeed
worn day and night, every day between two visits.

Patient adherence is known to be critical in the
success of compression therapy and, in this trial, wound
closure was clearly related to the full adherence of the
patients to compression therapy. In the literature, most
of the time, patients justify their non-adherence by
discomfort or pain.?%?3 In the worst cases, they ask to
change their treatment or discontinue their therapy.
Over a one-year follow-up period, Abshy et al. reported
for example that a change of treatment was requested
by 28% of the patients treated with 4-layer
multicomponent bandages and 38% of those treated by
2-layer compression hosiery, due to discomfort of the
compression system, lack of adherence, ulcer
deterioration or another reason.?? At least one non-
serious AE event was reported in 63% of the patients
and 76% of these events (n=617) were related to the
compression system.2? In the present trial, seven
patients withdrew prematurely, four due to non-serious
AEs related to the evaluated compression system, during
the first two weeks of the treatment. No serious AE
related to the system was reported. The majority of the
patients judged that wearing the new compression
system day and night was ‘comfortable’ or ‘very
comfortable’, and associated with ‘no’ or ‘mild’ pain,
heat or itching sensation. The compression system in
one bandage allowed good ankle mobility and the
patient was able to easily wear shoes. Eight of the ten
patients who were under compression therapy for the
first time had positive feedback regarding all the
acceptability parameters assessed, while half of the
patients who had previously worn other compression
systems expressed their preference for the evaluated
system, in terms of overall comfort and satisfaction but
also for the ease of wearing shoes. Better patient
acceptability with the multicomponent system in a
single bandage than with a two-layer multicomponent
bandage system was previously evidenced in an RCT
conducted with healthy volunteers,?* but is reiterated
here in patients with VLU, with or without oedema.

The improvement in comfort and in the wound
healing process led to substantial improvements of the
HRQoL of the patients, notably regarding discomfort
and pain, problems in walking about, and anxiety and
depression. Alleviating walking difficulties can be a real
asset in the management of patients with VLUs, since
the working pressure targeted by wearing a compression
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system is achieved while the patient is walking. Any
restriction of this walking (due to a constrained ankle
or difficulty wearing shoes with the compression
system) may reduce the effectiveness of the treatment,
limit patients’ daily activities and aggravate their
isolation. Conversely, a marked and visible progression
of the healing process can contribute to reducing the
patients’ concerns about their wound and encourage
them to maintain a good adherence to compression
therapy over longer term.

At the final visit, based not only on the results
achieved in terms of wound healing, but also on the
good tolerance of the bandage and the good acceptance
and adherence of the patients, the clinicians reported
they were ‘very satisfied’ or ‘satisfied’ with this new
compression system in the majority of the cases and
would continue to use it in the future.

In order to improve the management of patients with
VLUs, it is nonetheless essential to encourage discussions
between physicians, nurses and patients about
compression and close monitoring during the first days
or weeks of treatment. In this study, although few in
number, most difficulties with bandage application or
fixation were identified and resolved during the initial
visits. Similarly, most AEs and treatment
discontinuations related to the evaluated system were
also recorded during the first week of treatment.
Implementing a compressive therapy that is not only
effective but also well tolerated and comfortable will
provide a better experience for patients, building their
confidence in compression therapy and securing their
adherence over the medium or longer term if necessary.
Finally, once such compression therapy is in place, in
combination with other recommended standard wound
care, it is important to reassess the wound healing
progress after one month of treatment and then
regularly, and to consider adjustments if the expected
outcomes are not achieved.

References

1 Scottish Intercollegiate Guidelines Network. SIGN guidelines 120:
Management of chronic venous leg ulcers: a national clinical guideline.
2010. https://tinyurl.com/2p8azhyk (accessed January 2021)

2 Haute Autorité de Santé. Quick reference guide: Managing venous leg
ulcers (excluding dressings). 2006. https://tinyurl.com/yeymcvhn
(accessed 19 April 2022)

3 Neumann HA, Jinger M, Mosti G et al. Evidence-based (S3) guidelines
for diagnostics and treatment of venous leg ulcers. J Eur Acad Dermatol
Venereol 2016; 30(11):1843-1875. https://doi.org/10.1111/jdv.13848

4 O’Donnell TF Jr, Passman MA. Editorial. J Vasc Surg 2014;

60(2 Suppl):1S-2S. https://doi.org/10.1016/j.jvs.2014.04.058

5 Raffetto JD, Ligi D, Maniscalco R et al. Why venous leg ulcers have
difficulty healing: overview on pathophysiology, clinical consequences, and
treatment. J Clin Med 2020; 10(1):29. https://doi.org/10.3390/jcm10010029
6 Franks PJ, Barker J, Collier M et al. Management of patients with venous
leg ulcers: challenges and current best practice. J Wound Care 2016;
25(Suppl 6):S1-S67. https://doi.org/10.12968/jowc.2016.25.Sup6.S1

7 Phillips P, Lumley E, Duncan R et al. A systematic review of qualitative
research into people’s experiences of living with venous leg ulcers.

J Adv Nurs 2018; 74(3):550-563. https://doi.org/10.1111/jan.13465

8 Barnsbee L, Cheng Q, Tulleners R et al. Measuring costs and quality of

practice

Limitations

This clinical trial, evaluating the new compression
system for the first time in patients with VLUs, was
conducted in a relatively small cohort of patients
without a control group. The 6-week treatment period
can also be seen as too short to fully appreciate the
performance of a compression system, even if this was
still sufficient to achieve a marked wound closure rate
and improvement in the wound healing process. The
promising performance reported here needs now to be
compared with that of a reference system in an RCT,
ideally with a longer follow-up period, and further
evaluated in a large observational study conducted in
real-life settings to confirm its benefits in an unselected
cohort of patients.

Conclusions

The evaluated new multicomponent compression
system in one bandage was shown to be effective in
healing VLUs and in reducing lower limb oedema.
These results were consistent with previous evidence
demonstrating the system can provide continuous high
working pressure and tolerable resting pressure while
being worn day and night. The bandage efficacy and the
simplicity and reliability of its application were well
appreciated by clinicians and nurses, while its comfort
and low impact on ankle mobility and daily activities
such as wearing shoes and walking were found
acceptable by the patients who have shown a high level
of adherence to their compressive therapy and reported
rapid improvement in their HRQoL. This new
compression system appears to be a viable alternative to
existing compression systems. JWC

Acknowledgements

The authors would like to thank all the physicians and community nurses
who participated in this study. Thanks are also due to Serge Bohbot,
Laetitia Thomassin and Nathalie Janot for their valuable help in the
preparation of the study manuscript.

life for venous leg ulcers. Int Wound J 2019; 16(1):112-121. https://doi.
org/10.1111/iwj.13000

9 Leren L, Johansen EA, Eide H et al. Prevalence and factors associated
with ulcer-related pain in persons with chronic leg ulcers—an explorative
study. J Clin Nurs 2021; 30(17-18):2732-2741. https://doi.org/10.1111/
jocn.15787

10 Green J, Jester R, McKinley R, Pooler A. The impact of chronic venous
leg ulcers: a systematic review. J Wound Care 2014; 23(12):601-612.
https://doi.org/10.12968/jowc.2014.23.12.601

11 Guest JF, Fuller GW, Vowden P. Venous leg ulcer management in
clinical practice in the UK: costs and outcomes. Int Wound J 2018;
15(1):29-37. https://doi.org/10.1111/iwj.12814

12 Kolluri R, Lugli M, Villalba L et al. An estimate of the economic burden
of venous leg ulcers associated with deep venous disease. Vasc Med
2022; 27(1):63-72. https://doi.org/10.1177/1358863X211028298

13 Haute Autorité de Santé. Bon usage des technologies de santé. La
compression médicale dans les affections veineuses chroniques [article in
French]. 2010. https://tinyurl.com/mapat6ac (accessed 19 April 2022)

14 Alavi A, Sibbald RG, Phillips TJ et al. What’s new: management of
venous leg ulcers. J Am Acad Dermatol 2016; 74(4):643-664. https://doi.
org/10.1016/j.jaad.2015.03.059

THIS ARTICLE IS REPRITED FROM THE JOURNAL OF WOUND CARE VOL 31, NO 9, SEPTEMBER 2022




practice

15 Rasmussen JC, Aldrich MB, Tan IC et al. Lymphatic transport in
patients with chronic venous insufficiency and venous leg ulcers following
sequential pneumatic compression. J Vasc Surg Venous Lymphat Disord
2016; 4(1):9-17. https://doi.org/10.1016/j.jvsv.2015.06.001

16 O’'Meara S, Cullum N, Nelson EA, Dumville JC. Compression for
venous leg ulcers. Cochrane Database Syst Rev 2012; 11(11):CD000265.
https://doi.org/10.1002/14651858.CD000265.pub3

17 Wong IK, Andriessen A, Charles HE et al. Randomized controlled trial
comparing treatment outcome of two compression bandaging systems
and standard care without compression inpatients with venous leg ulcers.
J Eur Acad Dermatol Venereol 2012; 26(1):102-110. https://doi.
org/10.1111/j.1468-3083.2011.04327.x

18 Shi C, Dumville JC, Cullum N et al. Compression bandages or
stockings versus no compression for treating venous leg ulcers. Cochrane
Database Syst Rev 2021; 7(7):CD013397. https://doi.
org/10.1002/14651858.CD013397.pub2

19 Iglesias C, Nelson EA, Cullum NA, Torgerson DJ; VenUS Team.

VenUS |: a randomised controlled trial of two types of bandage for treating
venous leg ulcers. Health Technol Assess 2004; 8(29):iii:1-105. https://doi.
org/ 10.3310/hta8290

20 Ashby RL, Gabe R, Ali S et al. VenUS IV (Venous leg Ulcer Study IV)

— compression hosiery compared with compression bandaging in the
treatment of venous leg ulcers: a randomised controlled trial, mixed-
treatment comparison and decision-analytic model. Health Technol Assess
2014; 18(57):1-294. https://doi.org/10.3310/hta18570

21 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
22 Moffatt C, Kommala D, Dourdin N, Choe Y. Venous leg ulcers: patient
concordance with compression therapy and its impact on healing and
prevention of recurrence. Int Wound J 2009; 6(5):386-393. https://doi.
org/10.1111/j.1742-481X.2009.00634.x

23 Le Gloanec H, Boye T, Placidi E. [Non-observance of medical
compression in venous ulcers treatment] [article in French]. Phlebologie
2017; 70(2):38-48. https://tinyurl.com/4d334wee (accessed 12 April 2021)
24 Benigni JP, Badet F, Guidet B, Tacca O. Static stiffness index of two
multicomponent bandage compression systems: results of a randomized
controlled trial on healthy volunteers. Phlebologie 2022; 51:21-30. https://
tinyurl.com/3z8pay2h (accessed 3 August 2022)

25 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

26 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

27 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

28 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. JMV-Journal de Médecine Vasculaire 2020; 45(6):316—
325. https://doi.org/10.1016/j.jdmv.2020.10.123

29 Stiicker M, Munter KC, Erfurt-Berge C et al. Multicomponent
compression system use in patients with chronic venous insufficiency: a

Reflective questions

® What outcomes do you aim for when initiating compression
therapy?

® What key challenges do you face with compression therapy
in patients with venous leg ulcers?

® How do you discuss compression therapy with patients?

real-life prospective study. J Wound Care 2021; 30(5):400-412. https://doi.
org/10.12968/jowc.2021.30.5.400

30 Crebassa C, Allaert JF. [Venous leg ulcers treated in the community
with a multicomponent compression system] [article in French].
Phlebologie 2020; 73(4):67-77. https://doi.org/10.1016/j.jdmv.2022.01.044
31 Lantis JC 2nd, Barrett C, Couch KS et al. A dual compression system:
preliminary clinical insights from the US. J Wound Care 2020;

29(Suppl 9):5S29-S37. https://doi.org/10.12968/jowc.2020.29.Sup9.S29
32 Greenstein E, Tickner A. Addressing compression continuity,
consistency, and comfort using a dual compression system. Wound
Manag Prev 2020; 66(6):4-7. https://tinyurl.com/327evfyr (accessed 15
August 2022)

33 Tai HQ, Chaen LCR, Boey J et al. A dual pressure indicator, two-layer
compression system for treatment of venous leg ulcers: a review. J Wound
Care 2021; 30(Suppl12): S6-S12. https://doi.org/10.12968/jowc.2021.30.
Sup12.S6

34 Cheng Q, Kularatna S, Lee XJ et al. Comparison of EQ-5D-5L and
SPVU-5D for measuring quality of life in patients with venous leg ulcers in
an Australian setting. Qual Life Res 2019; 28(7):1903-1911. https://doi.
org/10.1007/s11136-019-02128-6

35 Feng YS, Kohlmann T, Janssen MF, Buchholz |. Psychometric
properties of the EQ-5D-5L: a systematic review of the literature. Qual Life
Res 2021; 30(3):647-673. https://doi.org/10.1007/s11136-020-02688-y
36 Cardinal M, Eisenbud DE, Phillips T, Harding K. Early healing rates and
wound area measurements are reliable predictors of later complete wound
closure. Wound Repair Regen 2008; 16(1):19-22. https://doi.
org/10.1111/j.1524-475X.2007.00328.x

37 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

38 Stather P, Petty C, Langthorne H et al. A randomised controlled clinical
trial comparing the effectiveness of bandaging compared to the
JuxtaCures device in the management of people with venous ulceration:
feasibility study. Phlebology 2021; 36(7):505-514. https://doi.
org/10.1177/0268355520988226

39 Berszakiewicz A, Sieron A, Krasinski Z et al. Compression therapy in
venous diseases: physical assumptions and clinical effects. Adv Dermatol
Allergol 2020; 37(6):842-847. https://doi.org/10.5114/ada.2019.86990

40 Dissemond J, Protz K, Moelleken M, Kréger K. Compression therapy in
patients with leg ulcers — which costs do really occur? [article in German].
Dtsch Med Wochenschr 2019; 144(16):e94—-e101. https://doi.
org/10.1055/a-0841-9726

THIS ARTICLE IS REPRITED FROM THE JOURNAL OF WOUND CARE VOL 31, NO 9, SEPTEMBER 2022

© 2022 MA Healthcare Ltd



	WM__2023_1_24-30_Dissemond_et_al_web[1]
	JoWC_2022_31_9_REPRINT 12pp Web Lic

