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ABSTRACT
The aim of this analysis was to examine the cost-effectiveness of Contreet Foam (A) in comparison with three other
commonly used venous leg ulcer treatment protocols: Aquacel Ag (B), Actisorb Silver (C) and Iodoflex (D). A health-economic
analysis reflecting the UK treatment practice and cost structure was performed. The analysis was set up to assess the cost of
relative wound area reduction over a 4-week treatment period. The model was validated by a UK expert panel consisting of
four wound care specialists. To assure that the 4-week model had a realistic link to cost-effectiveness of complete wound
healing, a Markov analysis was also performed. Sensitivity analyses were carried out to ensure validity. Protocol A and C
proved to be the most effective treatments. The mean relative reduction in wound area after 4 weeks of treatment was
50�2% (protocol A), 23�9% (protocol B), 44�6% (protocol C) and 36�0% (protocol D). Cost-effectiveness ratios showed that
protocol A proved to be the most cost-effective treatment, and protocol B the least. The cost per percentage reduction in
wound area was £9�50 for protocol A, compared to £16�50—17�60 for the other treatment options. The cost-effectiveness
of complete healing (Markov analysis) and sensitivity analyses confirmed these results. Using Contreet Foam instead of the
other dressing alternatives may imply savings of £2�2—4�4 million per year to the National Health Service.
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INTRODUCTION
Leg ulceration associated with venous insuffi-
ciency affects approximately 1% of the Wes-
tern population (1,2), and with an expected
increase in the number of older people over
the next decades, a corresponding increase in
age-associated medical problems is to be
expected (3). Venous leg ulceration imposes a
large economic burden on society. In the UK,
treatment costs for chronic venous leg ulcers
have been estimated to be as high as £5200 per
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Key Points

. leg ulceration affects approxi-
mately 1% of the western
population

. venous leg ulceration is a large
economic burden on society



year per patient (4), of which nursing time has
been identified as one of the main cost drivers
(5,6).
A recent review of the research in this field

(2) has shown that 13—29% of venous leg
ulcers may take more than 2 years to reach
complete healing, whereas 50—75% of the
ulcers healed within 1 year. An acceptable
healing time is hard to define, and chronic
leg ulcers have been defined as being of a
chronic nature if they remained unhealed for
4 weeks by some (7) and by others as chronic
if they remained unhealed for 3 months (8). It
is widely accepted that many ulcers with
delayed healing are bacterially challenged,
and it may well be that excess bacteria cause
the delay in healing (9). In a normal situation,
the natural microbial flora of a wound is in
balance. However, when the bio-burden
exceeds a host-manageable level, a wound
may become clinically infected (10). The
microbial progression preceding wound infec-
tion is described by Bowler (2001) (10) and is
referred to as ‘critically colonised’ (9,11) and is
a condition without signs of clinical infection in
which the bio burden is close to or at the maxi-
mum manageable level by the patient (11).
Recently, different opportunities have

emerged to support the healing of critically
colonised ulcers. The combination of the well-
accepted antibacterial effect of sustained-release
silver with effective exudate management has
proven to be a clinically effective means of
treating delayed healing venous leg ulcers
(12,13). The price of a dressing alone is not an
accurate reflection of the cost-effectiveness of
treating a wound, and new innovative wound
care dressings should not only prove to be
clinically effective to be regarded as feasible
treatment alternatives, but also prove to be
cost-effective (14,15).
The objective of this analysis was to exam-

ine the cost-effectiveness of Contreet Foam, a
new sustained silver-releasing dressing, com-
pared to three other commonly used antibac-
terial dressings in venous leg ulcer treatment
protocols.

METHODS
Traditional clinical research answers the ques-
tion ‘Is the treatment efficacious and safe?’ How-
ever, the questions ‘Is it cost-effective?’ and ‘Is
it an efficient use of society’s resources?’ are
normally not answered by clinical trials. Both

these questions can be answered by performing
an in-depth health-economic analysis. To be use-
ful, economic studies must include clinical out-
comes with specific endpoints such as reduction
in wound area or healing rates for example.
However, many studies have not considered
outcomes with specific endpoints. As a result,
lack of comparable data from well-
conducted randomised trials makes it difficult
to make evidence-based purchasing and treat-
ment decisions.
To investigate the cost-effectiveness of Con-

treet Foam in patients with critically colonised
venous leg ulcers, a health-economic analysis
was performed. The analysis was performed
with a societal perspective in a UK context to
specifically reflect the UK treatment practice
and cost structure. The four treatment proto-
cols are described in Table 1.
It has been shown that the percentage

change in wound area in venous leg ulcers
predicts whether a wound is progressing
towards complete healing (16,17). Therefore,
the endpoint of this health-economic analysis
is cost per percentage reduction in wound
area. Thus, a model was set up to assess the
cost of relative wound area reduction over a
4-week period (Figure 1A). Exact clinical trial
data and costs associated with the ulcer treat-
ment were compiled in a health-economic
model to compare the four treatment alterna-
tives in a 4-week time horizon. Subsequently,
to assure that this 4-week model had a realis-
tic link to cost-effectiveness of complete
wound healing, a Markov analysis was used.
No studies following patients to complete
healing were available, and therefore a
Markov model was used, which is a standard
approach in health-economic research when
an intervention or treatment takes place over
a long period of time or when there is no long-
term data available (18). The model was used
to test the relevance and validity of the 4-week
model. This model is described in detail in the
sensitivity analysis section.

Expert validation of models
An expert panel consisting of four wound care
experts, their selection being based on their
research profiles and clinical experience, was
used to validate the analysis. The role of the
panel was to provide details on national treatment
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Key Points

. recent research has shown that
some ulcers can take more than
two years to reach complete
healing

. it is widely accepted that many
ulcers which are slow to heal
are bacterially challenged

. the combination of well balanced
antibacterial effect of the new
silver dressings with effective
exudate management has proven
to be clinically effective in
the treatment of long standing
venous leg ulcers

. the objective of this analysis was
to examine the cost effective-
ness of Contreet Foam - a new
sliver releasing dressing

. an analysis was conducted from
a UK treatment and cost per-
spective

. the end point of the analysis was
a cost per percentage reduction
in wound area

. an expert panel was used to vali-
date the findings of the analysis



standards, to reach consensus where information
was lacking in the literature, to evaluate data used
in the models, to secure the relevance of the mod-
els and to provide details and verification of

costing procedures, and hereby to optimise the
conclusions of the analyses. The members of the
expert panel aremarkedwith a star on the authors’
list.

Table 1 Treatment protocols

Compression therapy

Wound contact dressing

0—4 weeks*

Absorbent dressing

0—4 weeks* 0—4 weeks* 8—26 weeks†

Protocol A Contreet Foam Not needed Comprilan Profore

Protocol B Aquacel Ag Combiderm-N Comprilan Profore‡

Protocol C Actisorb Plus§ Tielle Plus Borderless{ Comprilan Profore

Protocol D Iodoflex N-A Dressing Comprilan Profore

*0—8 weeks in 26-week sensitivity analysis.
†Only used in 26-week sensitivity analysis.
‡No 26-week analysis was made due to lack of healing data.
§Actisorb Plus was renamed Actisorb Silver 220 in 2000 (38).
{An analysis was also made using Mesorb Mölnlycke as absorbent dressing.
Contreet Foam is manufactured by Coloplast A/S. Aquacel Ag and Combiderm-N are manufactured by Convatec, Actisorb Plus and
Tielle Plus Borderless are manufactured by Johnson & Johnson. Iodoflex, NA dressing, and Profore are manufactured by Smith &
Nephew, Comprilan is manufactured by Beiersdorf.
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Figure 1. (A) A 4-week health-economic model. The model calculates the cost-effectiveness of protocol A—D by relating reduction

in wound area to cost of treatment and dressing change frequency. (B) The Markov model was used to estimate cost-effectiveness

of complete healing. Based on this model, the 4-week model (A) was shown to be a valid predictor of the cost-effectiveness of

healing critically colonised venous leg ulcers.
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Clinical events and costs

Treatment protocols
In the health-economic analysis, it was
assumed that all patients went through an
initial wound assessment by a district nurse.
As the majority of treatments for leg ulcera-
tion in Western countries take place in the
community (19), both models assume that a
qualified nurse performs all dressing changes
in the patient’s home. In the UK, the use of
physicians’ time is effectively zero in the man-
agement of venous leg ulcers (20), and there-
fore only nursing time has been included in
the models.
The mean wear time of the individual treat-

ments determined the dressing change fre-
quency, and thereby the visiting frequency of
the district nurses. Treatment protocols
applied in the model were based on the actual
procedures described in published reports for
the dressings in protocol A—D, manufacturers’
instructions for use, and the expert panel’s
advice. In all protocols, short stretch bandages
(Comprilan, Beiersdorf, AG, Hamburg, Ger-
many) were applied over the primary dres-
sing. The risk of a clinical wound infection
occurring (Table 2) was integrated into both
models and was in accordance with standard
practice treated with amoxycillin 500mg three
times a day for 10 days (20,21). A general risk

of infection was applied, as no dressing-spe-
cific data of infection risk were available (22).

Wound progression data
Healing progression based on the different
treatment options was derived from pub-
lished studies found after performing a thor-
ough literature search (Table 3). The search
was based on a database search (Medline,
Cinahl, Embase, year 1966—2003) supplemen-
ted with a relevant hand search. Studies with
a minimum of 15 patients with venous leg
ulcers could be included in the analysis.
Furthermore, studies where dressing change
frequency was based on prefixed intervals
were not included, as they do not reflect clin-
ical practice. Wounds should preferably be
described as critically colonised or delayed in
healing. Where possible, data from more than
one study were combined to determine the
treatment-specific healing patterns. For proto-
col A (Table 2), data from two clinical trials
could be combined. Weekly relative reduction
in wound area was calculated based on the
information of absolute reduction.

Cost of wound treatment
The cost of wound treatment was divided into
the cost of an initial assessment, the cost of
dressing change and the cost of treatment of a
clinical wound infection (Table 4). No cost of

Table 2 Clinical data used in the 4-week model

Treatment Parameter Basic analysis Data used for sensitivity analyses

Protocol A (12,13) Reduction in wound size after 4 weeks* 50�2% 40�12—60�24%
Weekly healing rate* — 4�45%
Dressing change frequency* 2�19 per week 1�75—2�63

Protocol B (30) Reduction in wound size after 4 weeks 23�9% 19�12—28�68%
Weekly healing rate — Not available

Dressing change frequency 1�9 per week 1�52—2�28 per week

Protocol C (32) Reduction in wound size after 4 weeks 44�63% 35�70—53�56%
Weekly healing rate — 6�13% (31)

Dressing change frequency 3�6 per week 2�9—4�3 per week

Protocol D (39) Reduction in wound size after 4 weeks 36% 28�8—43�2%
Weekly healing rate — 1�28%
Dressing change frequency 2�7 per week 2�16—3�24 per week

Four-layer bandage

system (29)

Weekly healing rate — 7�4%

Dressing change frequency — 1�1 per week

Infection rate (22) Weekly risk of infection 2�3% —

The table also shows the data used to test the strength of the 4-week model in the applied sensitivity analyses.
*Mean of data from several studies.
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Key Points

. some assumptions were estab-
lished regarding the health
economic analysis such that all
data were standardised

. treatment protocols were based
upon expert opinion or manu-
facturers’ instructions for use

. healing progression was derived
from previously published stud-
ies

. a weekly relative reduction in
wound area was calculated



Ta
b
le
3

O
ve
rv
ie
w
of

th
e
di
ff
er
en
t
st
ud
ie
s
us
ed

in
th
e
an
al
ys
is

Pr
ot
oc
ol

Re
fe
re
nc
e

St
ud
y
de
si
gn

Ty
pe

of
w
ou
nd

D
ur
at
io
n
of

st
ud
y
an
d
us
e
of

ac
tiv
e
tr
ea
tm
en
t

Ev
al
ua
te
d
pa
tie
nt
s
(t
ot
al

nu
m
be
r
in
cl
ud
ed
)

U
lc
er

si
ze

re
po
rt
ed

at
in
cl
us
io
n
(c
m
2
)

A
Jø
rg
en
se
n
et
al
.
(1
3)

C
om

pa
ra
tiv
e,
ra
nd
om

is
ed

co
nt
ro
lle
d
m
ul
tic
en
tr
e

M
od
er
at
e-
to
-h
ig
h
ex
ud
in
g
le
g
ul
ce
rs

w
ith

ch
ar
ac
te
ris
tic
s
of

de
la
ye
d

he
al
in
g

4
w
ee
ks

10
9
ev
al
ua
te
d
(1
29

in
cl
ud
ed
)

52
tr
ea
te
d
w
ith

C
on
tr
ee
t
Fo
am

M
ed
ia
n
5�
9
(r
an
ge

1�
9—
37
�4
)

Ka
rls
m
ar
k
et
al
.
(1
2)

N
on

co
m
pa
ra
tiv
e
pr
os
pe
ct
iv
e

st
ud
y,
m
ul
tic
en
tr
e

M
od
er
at
e-
to
-h
ig
h
ex
ud
in
g
le
g
ul
ce
rs

w
ith

ch
ar
ac
te
ris
tic
s
of

de
la
ye
d

he
al
in
g

4
w
ee
ks

23
ev
al
ua
te
d
(2
5
in
cl
ud
ed
)

M
ea
n
15
�6

(r
an
ge

3�
0—
58
�1
)

B
V
an
sc
he
id
t
et
al
.
(3
0)

O
pe
n,

m
ul
tic
en
tr
e,

C
hr
on
ic
le
g
ul
ce
rs
,
m
ix
ed

et
hi
ol
og
y,

4
w
ee
ks

15
ev
al
ua
te
d
(1
8
in
cl
ud
ed
)

N
ot

re
po
rt
ed

no
n
ra
nd
om

is
ed
,

cr
iti
ca
lly

co
lo
ni
se
d

no
n
co
m
pa
ra
tiv
e

C
W
un
de
rli
ch

&
O
rf
an
os

(3
1)

Ra
nd
om

is
ed

co
nt
ro
lle
d

H
ig
h
ex
ud
at
e
le
ve
l

6
w
ee
ks

40
ev
al
ua
te
d
(4
0
in
cl
ud
ed
),

M
ea
n
30

m
ul
tic
en
tr
e
co
m
pa
ra
tiv
e
st
ud
y

(‘b
ak
te
rie
ll
su
pe
r-
in
-f
iz
ie
rt
’)

19
tr
ea
te
d
w
ith

A
ct
is
or
b

Si
lv
er

Te
bb
e
&
O
rf
an
os

(3
2)

Pr
os
pe
ct
iv
e,
no
n
ra
nd
om

is
ed
,

no
n
co
m
pa
ra
tiv
e

V
en
ou
s
le
g
ul
ce
rs
(c
rit
ic
al
ly

co
lo
ni
se
d)

an
d
pr
es
su
re

ul
ce
rs

(o
nl
y
re
su
lts

fr
om

le
g
ul
ce
r
pa
tie
nt
s
ar
e
us
ed
)

4
w
ee
ks

15
6
ev
al
ua
te
d
w
ith

le
g
ul
ce
rs

an
d
68

w
ith

pr
es
su
re

ul
ce
rs

M
ea
n
le
g
ul
ce
rs

24
�2

D
H
an
ss
on

et
al
.
(3
9)

Ra
nd
om

is
ed
,
co
nt
ro
lle
d,

Ex
ud
at
in
g
or

sl
ou
gh
y
ul
ce
rs
.

12
w
ee
ks

or
un
til

12
5
ev
al
ua
te
d
(1
53

in
cl
ud
ed
),

M
ea
n
8�
8
(S
D
11
�9
)

m
ul
tic
en
tr
e

C
lin
ic
al
in
fe
ct
io
n
w
as

an
ex
cl
us
io
n

cr
ite
rio
n

th
e
w
ou
nd

is
dr
y

49
tr
ea
te
d
w
ith

Io
do
fle
x

fo
r
4
w
ee
ks

Cost-effective wound healing with silver-releasing foam dressing

� Blackwell Publishing Ltd and Medicalhelplines.com Inc 2005 . International Wound Journal . Vol 2 No 2154



hospitalisation in relation to wound infection
was applied. The short stretch compression
bandage was reused 10 times for each patient
as recommended by the manufacturers. Direct
costs of dressings and other products used dur-
ing a dressing change were mainly derived
from the National Health Service Drug Tariff,
March 2004 (23) and from other publicly avail-
able sources (Table 5). The nursing time needed
to perform the initial wound assessment and a
typical dressing change was estimated by the
expert panel to be 30min and 40min, respec-
tively. Debridement was assumed to be autoly-

tical and not requiring further resources.
Nursing time costs and nurse transportation
costs were based on the annually published
‘Unit costs of health and social care’ (Personal
Social Services Research Unit, 2003) (24).
These data were used to calculate a weekly

cost of wound management for each protocol
and further to calculate the cost per percen-
tage reduction in wound area.
Due to the relatively high average age of

people with venous leg ulcers, no costs of
lost workdays were applied, and no discount-
ing of costs were performed due to the rela-
tively short time horizon of the model, as is
normal practice in health-economic models.

Sensitivity analysis
The robustness and validity of the 4-week
cost-effectiveness analysis was tested through
systematic variation of key parameters and
extrapolation of healing rates to complete
healing. Using this approach, any uncertainty
related to the clinical data (actual or esti-
mated) and cost data was challenged. Para-
meters associated with uncertainty (clinical
data and nursing time) were varied ±20% as
listed in Tables 2 and 5. The use of gauze
dressing (Mesorb, Mölnlycke Healthcare,

Table 5 Unit costs (£) used in the analyses

Basic analysis (£) Data use for sensitivity analyses

Product costs

Contreet Foam (10· 10 cm)* 6�95 Constant

Aquacel Ag (10· 10 cm)* 3�93 Constant

CombiDERM-N (14· 14 cm)* 1�94 Constant

Iodoflex (10 g)† 7�80 Constant

N-A Dressing (9�5 · 9�5 cm)* 0�32 Constant

Actisorb Silver 220 (10�5· 10�5 cm)* 2�35 Constant

Tielle Plus Borderless (11· 11 cm)* 2�88 Constant

Comprilan, reused 10 times (10 cm · 5 cm)* 0�33 Constant

Profore (four-layer bandage system)* 8�76 Constant

Saline for irrigation* 0�27 Constant

Gloves‡ 0�03 Constant

Mesorb (15· 20 cm)* 1�22 Constant

Labour cost

District nurse cost per visit (40min)§ 41�95 £33�56—50�34{
Transportation cost

Cost per visit§ 1�17 Constant

*Prices are from National Health Service Drug Tariff, March 2004.
†Prices are from British National Formula (BNF) August 2002.
‡National Health Service, Logistic Authority, April 2004.
§Personal Social Services Research Unit, 2003.
{Equal to a variation in nursing time from 32min to 48min.

Table 4 Parameters related to cost of clinical

events

Initial wound assessment

Nursing/physician time

Dressing change

Dressing change frequency

Nursing/physician time

Transportation of nurse

Wound cleansing and autolytical debridement

Dressing materials

Ancillary supplies

Care of wound infection

Treatment with systemic antibiotics

Cost-effective wound healing with silver-releasing foam dressing
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Key Points

. costs were assigned to each
component of the treatment
protocol

. nursing costs — both time and
expenses — were based on
published statistics

. due to the high average age of
persons with venous disease, no
lost work days were applied to
the analysis

. the robustness and the validity
of the analysis was tested
through systematic variation of
key parameters and extrapola-
tion of healing rates to com-
plete healing



AB Gothenburg, Sweden) as an absorbent
dressing, instead of Tielle Plus Borderless in
protocol C, was tested as well.
To effectively test the link between cost-

effectiveness of reduction in wound area and
complete healing, a model predicting com-
plete healing was used. As the median healing
time for venous leg ulcers generally varies
between 12 and 26 weeks (4,25,26), the time
horizon for this model was chosen to be 26
weeks (6 months) The well-established princi-
ple of a Markov chain model (18) was used to
develop a decision model which reflects the
possible clinical outcomes and costs in a
hypothetical cohort of patients (27) with
delayed healing venous leg ulcers. The
patients were modelled to be in one of two
ulcer states; healed or not healed. Transition
from not healed to healed could be made on a
weekly basis determined by the probability of
complete healing for each treatment (Figure 1B).
Clinical events and costs associated with

these ulcer states were aggregated with a com-
puterised Markov model (28). The endpoint
for this analysis was cost per healed wound.
Weekly complete healing percentages were

calculated from information on the number of
healed ulcers using standard economic meth-
ods. This method takes into account that the
number of unhealed wounds is reduced each
week in the 26-week model as wounds pro-
gress towards healing and has also been used
by Carr et al. (29). In the studies where com-
plete healing percentages were not available
(12,30), individual patient data on wound area
reduction was needed to extrapolate to com-
plete healing percentages. Such data were not
available in the study by Vanscheidt et al. (30).
Consequently, protocol B could not be incor-
porated in the 26-week model.

The rationale for using an antibacterial
dressing and/or a dressing designed to man-
age moderate-to-high amounts of exudate
depends on several factors, the most import-
ant being the bacterial load in the wound, the
exudate production in the wound and the
wound bed appearance as some of the most
important factors (9). When the condition of
the wound changes, the treatment has to
reflect this change. Therefore, when the exu-
date level decreases as a consequence of the
lowered bacterial load in the wound, the treat-
ment principle should be adjusted. The events
occurring from 0 to 26 weeks comprise a
switch to a four-layer bandage system after 8
weeks of treatment. When this switch occurs,
the four-layer bandage system replaces the
antimicrobial dressings the patients are trea-
ted with in the beginning of the models, as
this system also includes a wound-contact
layer (Table 1). In the UK, the four-layer com-
pression bandage system (Profore, Smith and
Nephew) is the most widely used compres-
sion principle for moderate-to-low exuding
venous leg ulcers (assumption by expert
panel) and was therefore used in this model.

RESULTS
The wound-healing progress for the different
treatment options is shown in Figure 2. Proto-
col A and C proved to be the most effective
treatments. The mean relative reduction in
wound area after 4 weeks of treatment was
50�2% (protocol A), 23�9% (protocol B), 44�6%
(protocol C) and 36�0% (protocol D) (Table 2).
The cost per dressing change and cost per
week of treatment (Table 6) demonstrate that
when the dressing change frequency was
integrated in the cost calculation, the weekly
cost of using Contreet Foam was £111�1,

0

20

40

60

80

100

0 1 2 3 4

Weeks

M
ea

n 
w

ou
nd

 s
iz

e 
in

 %

Protocol A
Protocol B
Protocol C
Protocol D

Figure 2. Reduction in wound area using the different protocols. Data are obtained from the sources listed in Table 2.
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Key Points

. a model predicting complete
healing was used to effectively
link cost effectiveness

. Markov’s chain model was used
in the analysis

. this analysis allowed the extra-
polation of healing rates to that
of complete healing

. results showed differences be-
tween treatment protocols with
both regard to healing rates and
cost effectiveness



compared to £96�9—176�4, for the other
dressing alternatives.
More important, when relating healing-

progression data to the cost of treatment by
calculating the cost-effectiveness ratios, proto-
col A proved to be the most cost-effective
treatment (Figure 3). The cost per percentage
reduction in wound area was £9�5 for protocol
A, compared to £16�5—17�6, for the other treat-
ment options (Table 6).

Sensitivity analyses
The sensitivity analyses on wound-progres-
sion data did not change the overall results
of protocol A being the most cost-effective
choice of treatment, and protocol B being the
least cost-effective treatment choice.
It is evident that the main cost driver was

nursing time, i.e. the hierarchy changed mark-
edly when dressing change frequency was
incorporated in the analysis.
When wear time and thereby dressing

change frequency varied, it did not change
the overall results that protocol A was the
most cost-effective treatment choice.
A relevant variation in treatment practice

was tested for protocol C. The absorbent dres-
sing used in protocol C was changed from a
foam dressing (Tielle Borderless Plus) to a less

costly gauze pad (Mesorb), which lowered the
weekly costs of wound care management
using protocol C to £170�4. However, this did
not change the conclusion of protocol A being
the most cost-effective alternative.
The prediction of cost-effectiveness of com-

plete wound healing confirmed the clinical
findings in the 4-week model. The proportion
of healed wounds after 26 weeks of treatment
was 81�9% (protocol A), 84�6% (protocol C)
and 75�7% (protocol D).
When costs were combined with the healing

data, the cost-effectiveness results of the spe-
cial sensitivity analysis also substantiated the
hierarchy from the 4-week model. However,
the data used for prediction of the healing in
model C was taken from another source (31)
than the data used for protocol C in the
4-week model, because the study by Tebbe &
Orfanos (32) did not report complete healing
percentages. However, the Wunderlich &
Orfanos (31) data are based on fixed dressing
changes (one time per day) and do as such not
fulfil the criteria set up for the basic analysis
and have therefore not been incorporated in
the basic 4-week analysis.
Based on this analysis, where complete

healing was the endpoint, the cost of healing
one wound is predicted to £1521 for protocol

Table 6 Cost-effectiveness data

Protocol

Cost per

dressing change

(£)

Number of

dressing changes

per week

Cost per

week of

treatment (£)

Reduction in

wound size after

4 weeks (%)

Cost per percentage

reduction in wound

area (£)

A 50�75 2�19 111�13 50�2 9�51
B 49�67 1�90 96�86 23�9 17�58
C 49�01 3�60 176�42 44�6 16�54
D 51�91 2�70 140�15 36�0 16�48
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Figure 3. Relation between cost-effectiveness and reduction in wound area.
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Key Points

. sensitivity analyses on wound
progression data did not
change the overall results

. it is evident from the analysis
that nursing time is the main
cost driver

. Protocol A was the most cost
effective treatment with the
cost of healing one wound
being predicted as £1521



A as opposed to £1892—2276, if using the other
dressing alternatives (Table 7).

DISCUSSION AND LIMITATIONS
This health-economic analysis examined the
costs associated with the management of criti-
cally colonised leg ulcers and has established a
hierarchy of cost-effectiveness amongst the
dressings studied. Contreet Foam proved to be
the most cost-effective treatment among these
widely used wound management alternatives.
Furthermore, the analysis showed that dres-

sing selection should not be based on the cost
of individual dressings alone. A wider per-
spective is needed to assess the true cost and
benefit relationship. The present analysis
includes among others nursing time, dressing
change frequency, dressings and ancillary
supplies, and most importantly, relates these
cost factors to the clinical outcomes of the
treatment protocol used.
The results of this analysis are generally in

line with other studies. Cost per percentage
reduction in wound area in venous leg ulcers
has been reported to be in the range of £8—11
(20), which is similar to the range found in our
analysis (£9.5—17.6).

Bosanquet (33) has suggested that the cost
of leg ulceration to the UK health service is
between £1000 and £5200 per patient per year,
and Harding et al. (2001) (20) have found that
the cost of healing an ulcer with moist wound
healing dressings approximates £1200. In
comparison, the majority of leg ulcers in this
analysis healed within 6 months at a cost of
£1,521—2334.
The 4-week model calculating cost per per-

centage reduction in wound area is a very
accurate and definite measurement of the
cost-effectiveness, because it is based on fact-
ual data. No extrapolations were necessary,
because the time horizon of this model did
not go beyond the research period of the clin-
ical studies included in the analysis. The
results of this 4-week model were also con-
firmed in the 26-week model where complete
healing was evaluated. The strength of the
26-week model is that it describes the conse-
quences progressing from wounds being criti-
cally colonised over chronic wounds being in
bacterial balance, to completely healed
wounds to reflect a real life situation, i.e., all
sensitivity analyses performed contribute to
the reliability of the results.

Table 7 Results of sensitivity analyses after ±20% variation in key parameters and prediction to complete healing

Protocol Parameter varied

Cost per percentage

reduction in wound area

(£)

Cost per

healed wound

(£)

A After variation of reduction in wound area 7�9—11�8 —

After prediction to complete healing — 1521

After variation of dressing change frequency 7�7—11�3 —

After variation of nursing time 7�9—11�1 —

B After variation of reduction in wound area 14�6—22�0 —

After prediction to complete healing — Not available

After variation of dressing change frequency 14�3—20�8 —

After variation of nursing time 14�5—20�7 —

C After variation of reduction in wound area 13�8—20�7 —

After prediction to complete healing — 1892

After variation of dressing change frequency 13�4—19�7 —

After variation of nursing time 13�8—19�3 —

D After variation of reduction in wound area 20�6—13�7 —

After prediction to complete healing — 2276

After variation of dressing change frequency 13�4—19�6 —

After variation of nursing time 13�7—19�2 —
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Key Points

. the health economic analysis
examined the costs associated
with the management of critic-
ally colonised leg ulcers and
has established a hierarchy of
cost-effectiveness amongst the
dressings studied

. the study showed that dressing
selection should not be based
on the cost of individual dres-
sings alone

. the results of this study are
generally in line with other
published studies

. the strength of the 26 week
model is that it describes the
consequences progressing from
wounds being critically colonised
over chronic wounds being in
bacterial balance, to completely
healed wounds to reflect the real
life situation



CONCLUSION AND RECOMMEN-
DATIONS
To more realistically assess the true societal
impact of adopting a new treatment such as
Contreet Foam, the results from this analysis
should be further contemplated asking: ‘What
is the practical impact if choosing to treat
delayed healing, critically colonised venous
leg ulcers with a new treatment’? The
literature indicates (17,34) that a wound area
reduction of less than 20—40% over the initial
2—4 weeks is a reliable indicator that the
wound is not responding well to treatment.
In protocol B (Aquacel Ag), where the reduc-
tion after 4 weeks treatment was 23�9%, reach-
ing complete healing within an acceptable
time horizon, is questionable. Protocol B
could unfortunately not be tested in the
model set up to predict complete healing, as
the required data was not available. Therefore,
it remains unclear what the clinical and finan-
cial impact of using this dressing has on
achieving complete healing. Furthermore, the
clinical relevance of the relatively long wear
time reported in protocol B could be ques-
tioned, since a relatively high frequency of
leakages (30%) was reported in that study
(30). This may indicate that the dressing, if
used optimally, should be changed more fre-
quently. As nursing time and thereby the
dressing wear time has been shown in this
analysis and elsewhere (5,6) to have a consi-
derable impact on the cost-effectiveness of
wound management, a shorter wear time
could lead to even higher weekly costs if
choosing protocol B.
The incidence of venous leg ulcers has been

reported to be around 0�76% per year among
people aged 65 and older (35). This equates to a
total of 63000 ulcers diagnosed in the UK
(0�76% of 8�31 million people; number of people
in UK over 65 years) (36).
On this basis and the fact that at least 28%

(17 640) (4) will not be healed within 1 year,
and further assuming that approximately
one-third (estimated by the expert panel) of
chronic venous leg ulcers are delayed in heal-
ing due to bacteria, antibacterial dressings
would be suitable for use in at least 5800
ulcers annually. When using protocols A, C
or D, the cost for the health care system to
heal 76—85% percent of these wounds during
a 26-week period would be between

£8�8—13�2 million, when assuming that 5800
patients would benefit from this treatment.
Furthermore, using protocol A instead of
the other dressing alternatives may, based
on this analysis, imply savings of £2�2—4�4
million per year to the National Health
Service.
Although this analysis sets out to analyse

the cost-effectiveness of treating delayed heal-
ing, critically colonised venous leg ulcers,
which is a subset of venous leg ulcers in gen-
eral, it is foreseen that the average cost of leg
ulcer treatment will be decreased, if these
troublesome wounds are treated more effec-
tively. Furthermore, a more rapid and effec-
tive healing process will also add to the
quality of life for the patients (37). Protocol A
has been shown to effectively reduce odour
and pain originating from the wound (12,13),
which supports the use of protocol A viewed
from the patients’ perspective.
In conclusion, Contreet Foam (protocol A)

provides a clinically effective and more cost-
conscious treatment alternative in the treat-
ment of bacterially challenged wounds.
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