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ABSTRACT
The objective of the study was to assess the cost-effectiveness of Vacuum Assisted Closure� (V.A.C.�) Therapy
compared with advanced wound care (AWC) for the treatment of diabetic foot ulcers (DFUs) in France. A cost-
effectiveness model intended to reflect the management of DFUs was updated for the French setting. The Markov
model follows the progression of 1000 hypothetical patients over a 1-year period. The model was populated with
French-specific data, obtained from published sources and clinical experts. The analysis evaluated costs and health
outcomes, in terms of quality-adjusted life-years (QALYs), wounds healed and amputations, from the perspective of
the payer. The patients treated with V.A.C.� Therapy experienced more QALYs (0·787 versus 0·784) and improved
healing rates (50·2% versus 48·5%) at a lower total cost of care (¤24 881 versus ¤28 855 per patient per year)
when compared with AWC. Sensitivity analyses conducted around key model parameters indicated that the results
were affected by hospital resource use and costs. DFU treatment using V.A.C.� Therapy in France was associated
with lower costs, additional QALYs, more healed ulcers and fewer amputations than treatment with AWC. V.A.C.�

Therapy was therefore found to be the dominant treatment option.
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INTRODUCTION
Foot ulceration is a common and disabling
complication associated with diabetes (1). The

Key Points

• treatment of diabetic foot ulcers
(DFUs) can place pressure on
health care resources because
of prolonged hospitalisation,
rehabilitation and home nursing
care.

• V.A.C.� Therapy has been
shown to improve clinical out-
comes for DFU patients, in
terms of improved wound vol-
ume and healing rates, when
compared with standard moist
wound care.

• this study adapts an existing
economic evaluation to the
French setting to establish the
cost-effectiveness of V.A.C.�

Therapy compared with other
advanced wound dressings for
DFU treatment.

• the model considers the effect
of treatment in terms of QALYs,
wounds healed and ampu-
tations versus the associated
costs.

• V.A.C.� Therapy was found to
result in fewer amputations,
more ulcers healed and addi-
tional QALYs, at a lower cost,
compared with AWC.

• improvements in clinical events
and QALYs were modest
because of the short time hori-
zon of the analysis, but a mean-
ingful impact can be shown at
a cohort level, in addition to
potentially substantial cost sav-
ings.

• our results intend to inform
decision-makers when selecting
DFU treatments that show value
for money as well as clinical
effectiveness in France; V.A.C.�

Therapy is more effective and
less costly compared with AWC
for DFU treatment in France.

prevalence of diabetes is growing rapidly
worldwide (2); the prevalence of drug-treated
diabetes in France is estimated to be 4%, cor-
responding to 2·5 million individuals (3). The
lifetime risk of a person with diabetes devel-
oping a foot ulcer is as high as 25% (4); the
significant economic and patient burden asso-
ciated with this is increasingly recognised (5).

Diabetic foot ulcers (DFUs) can result in
infection, gangrene and may ultimately lead
to amputation (6). Treatment of such wounds
can be very complicated and can thus place
pressure on health care resources because
of prolonged hospitalisation, rehabilitation
and home nursing care (7). In addition to
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the financial costs, DFUs have a significant
impact on the health-related quality of life of
individuals (8).

A range of treatments is marketed for DFUs
including advanced wound therapy (e.g. algi-
nates and hydrogels), bioengineered tissue or
skin substitutes and negative pressure ther-
apy using foam dressings. Negative pressure
therapy, using V.A.C.� Therapy, involves the
controlled application of negative pressure to
the wound site. Open-cell foam dressings are
cut to size, placed in the wound, covered
with an adhesive drape and a pressure sens-
ing pad allowing the therapy unit to monitor
and adjust the negative pressure. Tubing con-
nects the pad and foam to a canister housed
in the computerised therapy unit that intermit-
tently or continuously generates the negative
pressure to draw wound fluid through the
foam dressing and into the canister (9). A moist
wound environment is created which promotes
wound healing and prepares the wound bed
for closure (10).

Evidence has shown V.A.C.� Therapy
to improve clinical treatment outcomes in
DFU patients, with significant improve-
ments in wound volume and healing rates
when compared with standard moist wound
care (10–13). Although the clinical effective-
ness of V.A.C.� Therapy is well established,
the treatment regime is often perceived as
more costly than traditional and advanced
wound dressings; hence in the context of
cost-containment measures in European health
care systems, economic evaluations are becom-
ing crucial for optimal use of allocated
resources. Various health economic publica-
tions are available about negative pressure
therapy (7,10,11,14–22). However, these do not
entirely reflect the French health care set-
ting specifically (e.g. costs and comparators
used do not reflect the French standard of
care). An economic model was developed
by Flack et al. (20), for USA to determine the
cost-effectiveness of V.A.C.� Therapy com-
pared with traditional or advanced wound
care (AWC). V.A.C.� Therapy was found to
be the dominant treatment option, that is, it
was found to be more effective and lower cost
than alternative treatment strategies. However,
it should be acknowledged that the model
was characterised by a number of assump-
tions regarding the effectiveness of treatment,

because of the absence of long-term outcomes
on the strategies considered.

The objective of this study was to adapt
the existing model by Flack et al. (20) to the
French setting in order to establish the cost-
effectiveness of V.A.C.� Therapy compared
with other advanced wound dressings for the
treatment of DFUs in France, specifically. The
analysis evaluated costs and health outcomes,
in terms of quality-adjusted life-years (QALYs),
in addition to clinical endpoints such as
amputations and wounds healed.

METHODS
A cost-effectiveness model has previously been
developed for the analysis of V.A.C.� Ther-
apy (KCI, San Antonio, TX) for DFU care in
USA (20). The French analysis in this study is
based on the original model structure (20) but
has been updated to incorporate more relevant
or recent data reflective of the current DFU
treatment practices in France. The model struc-
ture and data inputs were reviewed by clinical
experts in France to ensure local practice pat-
terns were reflected. All data used in the model
were derived from published sources wher-
ever available (6,10,11,23,24). Where this was
not possible, then values were elicited from
clinical experts based in France.

The French adaptation of the model consid-
ers the cost-effectiveness of V.A.C.� Therapy
technology in comparison with other advanced
wound dressings. Any evaluation which seeks
to compare an intervention to AWC is chal-
lenging. AWC is a term taken to comprise a
range of technologies, and while there are rel-
atively few studies that show any difference in
effect between these dressings, there are dif-
ferences in the cost of the dressings. As such,
attempts were made to identify an AWC regi-
men that was deemed to be relevant to France
and supported by evidence. The choice of com-
parator was determined through consultation
with clinical experts based in France. It was
decided that a combination of Algosteril� (Lab-
oratoires Brothier, Nanterre, France) alginate
with Adaptic� (Systagenix Wound Manage-
ment, Gargrave, UK) could be considered to
be representative of the standard practice for
wound management in France. The costs of the
AWC treatment considered in the model are
based on this regimen.

© 2010 The Authors
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The model
The existing model has been described in
detail elsewhere (20), hence we will summarise
only the main points here. The model takes
a Markov approach in order to follow the
progression of 1000 hypothetical patients’
DFUs, using various health states. Markov
models enable a complex prognosis to be
modelled through transitions between disease
states over a series of discrete time periods, that
is, cycles (25). The model is based on a time
horizon of 1 year and uses monthly Markov
cycles; at the end of each month patients can
be in one of the following seven health states
(Figure 1):

• Uninfected ulcer
• Infected ulcer
• Infected ulcer post-amputation
• Healed
• Healed post-amputation
• Amputation
• Dead

The possibility of progressing between
the different health states is made on a
clinical basis, because it may be possible to
move between some states and not between
others. For example, patients cannot move
immediately from an infected ulcer to a healed
ulcer; they must first progress to the uninfected
state and subsequently move on to the healed
state. It is not possible to move from the death
state, as this is an absorbing state. The model
enables the recurrence of disease states, such
as infections being able to occur more than
once over the course of 1 year; for example,
a healed ulcer patient could encounter an
infection by moving to an uninfected state and
subsequently to an infected state.

If V.A.C.� patients have a wound which
remains unhealed after 3 months of treatment,
they are assumed to be non responders and
switch to the advanced dressing arm. It is
assumed that patients treated with advanced
dressings continue with their treatment for the
full 12 months if they remain unhealed.

Remains the same Uninfected

  Uninfected Healed Healed

Infected Infected

Die Deceased

Remains the same Infected

Uninfected Uninfected

  Infected Amputation Amputation

Die Deceased

Remains the same Infected

Uninfected Uninfected

  Infected post-amputation Amputation* Amputation

Treatment for DFU Die Deceased

Remains the same Healed

  Healed Uninfected Uninfected

Die Deceased

Remains the same Healed
  Healed post-amputation

Die Deceased

Healed post-amputation Healed post-amputation
  Amputation

Infected post-amputation Infected post-amputation

Die Deceased

  Deceased Deceased

Figure 1. Diabetic foot ulcer model structure. * indicates second amputation.
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Patients
The simulated DFU patients have either type 1
or type 2 diabetes and are aged 50–65 years. The
model assumes that all patient characteristics
other than the treatment regimes are equal,
such as wound size and wound duration.
It is assumed that on entering the model,
patients have not previously undergone an
amputation. The ratio of patients who enter the
model with an infection has been updated from
the US version; 28% of patients present with
an infected DFU (10), and the remaining 72%
present with an unhealed, uninfected DFU. The
model accounts for the possibility that some
infected ulcers are infected with gangrene and
therefore encounter higher costs than those not
infected with gangrene; 75% of infected ulcers
are gangrenous (24).

Probabilities
The monthly transition probabilities between
the health states are based on the pub-
lished sources used for the original V.A.C.�

model (6,11,23,26,27). Transition states for the
AWC arm remain unchanged from the original
model developed for USA.

Effectiveness data
Clinical effectiveness data on healing rates
have been updated to incorporate findings
from a recent study by Blume et al. (10). This
randomised controlled trial (RCT) of over 300
patients found that those treated with V.A.C.�

Therapy were 1·49 times more likely to heal
than patients with advanced wound dressings
(probability of healing is 43% for V.A.C.�

Therapy and 29% for AWC). Healing times are
based on data from the study by Armstrong
and Lavery which focused on diabetic patients
with partial foot amputation wounds; V.A.C.�

patients take 1·8 months to heal compared with
2·5 months for AWC patients (11).

Utilities are used in economic evaluations
in order to measure the benefits of a health
care treatment or intervention. Utility values
for the health states are sourced from the
study by Redekop et al. (28), which estimated
utility scores for health states involving foot
ulcers and amputations (Table 1). The utility
scores are used in order to generate QALYs for
patients. QALYs take into account the impact of
treatments on life expectancy as well as quality
of life. Although there is no immediate reason

Table 1 Utility values used in the model

Health state Utility value

Uninfected ulcer 0·75
Infected ulcer 0·70
Infected ulcer post-amputation 0·60
Healed ulcer 0·84
Healed ulcer post-amputation 0·64
Amputation 0·64
Deceased 0·00

Source: Redekop et al. (28).

to expect any difference in life expectancy
in the two arms considered, extending the
period without ulceration, infection and/or
amputation should improve quality of life.
The QALY is increasingly used in economic
evaluations as it provides a single composite
measure of treatment outcome.

Resource use
The monthly resource use for each DFU health
state was established by conducting interviews
with clinical experts who have experience of
French DFU treatment practices. Resources
considered in the model include inpatient and
outpatient resources for each health state, with
the full list provided in Table 2. The resource
use items include:

• The number of days spent as an inpatient
• Nurse and physician visits
• Use of orthopaedic appliances and pros-

theses
• Antibiotic regimens and tests
• Outpatient consultations
• Home care visits

Additional resource use categories consid-
ered to be representative of French practice
have been incorporated in the model, such as
specialist visits, day case visits and offload-
ing devices. In order to generate the average
stay in hospital, clinical experts were asked to
determine the proportion of patients who are
hospitalised and the typical duration of the
hospital stay for these individuals, acknowl-
edging that not all patients who experience a
DFU will require hospitalisation.

To capture the distinction between resources
used in the initial, more intensive treatment
phase and those used in later phases for
the uninfected and infected ulcer states, the
model incorporates costs for the initial month

© 2010 The Authors
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Table 2 Resource use per month according to health state, for V.A.C.� Therapy and AWC

Uninfected ulcer Infected ulcer Infected post-amputation

New cases Old cases New cases Old cases New cases Old cases Amputation

Inpatient costs
Average hospital stay∗ VAC 0·0 0·0 22·5 0·0 18·3 0·0 0·0

AWC 0·0 0·0 31·5 0·0 18·3 0·0 0·0
Number of nurse visits† VAC 0·0 0·0 9·0 0·0 7·3 0·0 12·2

AWC 0·0 0·0 30·4 0·0 18·3 0·0 30·4
Number of dressing changes VAC‡ 12·2 12·2 12·2 12·2 12·2 12·2 12·2

AWC§ 30·4 30·4 30·4 30·4 30·4 30·4 30·4
Number of canister changes VAC¶ 7·6 7·6 7·6 7·6 7·6 7·6 7·6
Day case visits in hospital Both∗∗ 1·0 1·0 0·0 1·0 0·0 1·0 2·0
Antibiotics courses Both 100% 100%
Orthopaedic appliances Both 100% 100%
Surgery (amputation) Both 100%
Prostheses Both 100%

Outpatient costs
Home care (nurse) visits†† VAC 12·2 12·2 3·2 12·2 4·9 12·2 1·0

AWC 30·4 30·4 0·0 30·4 12·2 30·4 1·0
Specialist consultations Both 2·0 0·0 2·0 1·0 2·0 1·0 1·0
Tests Both 100% 100%

Percentages indicate the proportion of patients that the cost is applied to; in addition, healed patients visit the specialist 0·33 times per month,
on average. Source: expert clinical opinion and V.A.C.� Therapy treatment guidelines.
V.A.C., Vacuum Assisted Closure; AWC, advanced wound care.
∗Hospital stay includes nurse (not specific to dressings) and physician visits.
†Nurse visits specific to dressing changes when in hospital.
‡V.A.C.� Therapy dressings are changed every 48–72 hours.
§AWC dressings are changed every day.
¶Canister is changed every 3–5 days.
∗∗Day visit lasts for 1·5 hours on average.
††Home care nurse visits for the period of time not in hospital.

following the development of an ulcer as well
as subsequent months. This is intended to
be more representative than assuming that
resource use remains constant over the course
of managing an ulcer.

Cost data
Country-specific cost data were sourced from
established databases. When available, inpa-
tient costs were retrieved from national price
lists. The prices of consumables such as
Algosteril� and Adaptic� dressings were
obtained from the national medical aids reim-
bursement price list (Liste des Produits et Presta-
tions Remboursables) (29). The costs associated
with the use of V.A.C.� Therapy were pro-
vided by the manufacturer of the device (Lab-
oratoires KCI Médical, Chilly Mazarin France).
Dressing prices for both therapeutic strategies
were calculated averages of prices for small and
medium dressing sizes (hence excluding large

dressings) usually used in clinical practice for
the treatment of patients with DFUs.

Daily inpatient costs relating to patient
hospitalisation are based on average daily
tariffs charged by the hospitals and were cal-
culated from various price lists of a selected
number of French hospitals that were publicly
available. Tariffs for outpatient visits and labo-
ratory tests were retrieved from the national
procedure price lists (30,31). Orthopaedic
appliances (e.g. prostheses, offloading devices)
were provided by the same hospital in the
Toulouse area. The costs for procedures in the
hospital (e.g. amputation) and rehabilitation
stays were taken from the national costs scale
(Echelle Nationale des Coûts) (32).

Hospital personnel costs for physicians
and nurses were calculated based on the
national scale of annual salaries and an
estimation of hours worked per year (33,34).
Finally, medication costs, for treating patients

© 2010 The Authors
26 © 2010 Blackwell Publishing Ltd and Medicalhelplines.com Inc



Cost-effectiveness of V.A.C. Therapy for DFU in France

with infections, were either retrieved from
the French ‘red book’ Vidal (for branded
medication)(35) or from the national generics
medication price list (36).

The model incorporates all relevant treat-
ment costs and the costs associated with the
various resources detailed above. The cost for
each health state is calculated by multiply-
ing the unit cost for the health care resources
used when in that state by the volume of
resources used. All costs are evaluated in
2008/2009 Euros. Unit costs are presented in
Table 3.

Analysis
The analysis is undertaken from the perspec-
tive of the payer, hence only direct costs are
included. Because of the time horizon of the
analysis being 1 year, costs and health benefits
were not discounted.

The model investigates health outcomes
in terms of QALYs and the number of
amputations. Hence, the economic analysis
generates results in the form of the incremental
cost per QALY and the cost per amputation
avoided.

Sensitivity analyses were conducted around
key model parameters such as the price
of V.A.C.� Therapy hospital stay, and the
assumption of unhealed V.A.C.� patients

Table 3 Cost estimates used in the model (costs in
2008/2009 ¤ values)

Resource Unit cost (¤)

Inpatient costs
Hospital cost per day 790
Hospital nurse visit 24
Day case in hospital 79
Antibiotics per course (infected patient) 411
Orthopaedic appliances 132
Amputation 6679
Prostheses 885

Outpatient costs
Outpatient nurse clinic visit 22
Outpatient physician/specialist clinic visit 28
Home care (nurse) visit 14
Tests (infected patient) 128
Tests (infected post-amputation patient) 39

Dressing costs
V.A.C.� Therapy costs per dressing 47
ActiV.A.C.� Canister 48
Adaptic gauze 1
Alginate (Algosteril�) 4

switching to advanced wound dressings after
3 months in the base case was also explored.
An additional analysis has been conducted
to investigate the impact of an alternative
proportion of patients entering the model with
an infected DFU. The alternative value is based
on findings from the Eurodiale Study (37), a
prospective cohort study of 1232 DFU patients
across Europe, which reported that 57·2% of
patients present with an infected DFU.

RESULTS
Base case analysis
For the comparison of V.A.C.� Therapy against
AWC, V.A.C.� Therapy was found to be the
dominant treatment option for all outcomes
explored in the analysis, that is:

• V.A.C.� Therapy results in less amputa-
tions, at a lower cost

• V.A.C.� Therapy results in more ulcers
healed, at a lower cost

• V.A.C.� Therapy results in more QALYs,
at a lower cost

Hence, patients treated with V.A.C.� Ther-
apy experienced more QALYs, more healed
wounds and fewer amputations at a lower total
cost of care. Treatment using V.A.C.� Therapy
was associated with a total cost per patient
per year of ¤ 24 881 compared with ¤ 28 855
per AWC patient. V.A.C.� Therapy gener-
ated 0·787 QALYs per patient compared with
0·784 QALYs per AWC patient. The results are
shown in Table 4.

More patients healed in the V.A.C.� Therapy
group at 12 months, specifically 50·2% of the
ulcers in the V.A.C.� cohort healed compared
with 48·5% of those in the AWC cohort. The
model predicted that over a period of 1 year,
the number of amputations was lower for
the V.A.C.� Therapy treatment arm compared
with the AWC cohort, at 1·456 amputations
compared with 1·459 amputations per 1000
patients, respectively. Patients treated with
V.A.C.� Therapy benefited from additional
ulcer-free months; 4·40 compared with 3·79
per patient.

Additional analysis based on the
Eurodiale Study: infected DFU patients
The analysis involving an alternative propor-
tion of patients entering the model with an
infected DFU (57·2%) resulted in higher costs

© 2010 The Authors
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Table 4 Results of V.A.C.� Therapy versus AWC for a cohort of 1000 patients, over a 12-month period

Outcomes

Amputations Wounds healed QALYs Costs (¤) Incremental cost per QALY

V.A.C.� Therapy 1·456 502 787 24 881 226
AWC 1·459 485 784 28 854 981
Incremental −0·003 18 3 −3 973 755 Dominates∗

V.A.C.� , Vacuum Assisted Closure; AWC, advanced wound care; QALY, quality-adjusted life-year.
∗V.A.C.� Therapy results in more QALYs, at a lower cost.

and fewer QALYs for both of the treatment
options. The total cost per patient per year was
¤39 917 and ¤48 915 for V.A.C.� Therapy and
AWC, respectively. The corresponding QALYs
were estimated to be 0·768 per V.A.C.� patient
and 0·766 per AWC patient. The results of the
additional analysis are displayed in Table 5.

Sensitivity analysis
Sensitivity analyses established the robustness
of the model findings to variations in key
parameters. The V.A.C.� acquisition costs had
only a modest impact on the overall results;
when V.A.C.� acquisition costs were doubled,
the resulting annual cost per V.A.C.� patient
of ¤ 28 426 was still below that of AWC. The
total costs of the two treatment arms equalised
as the V.A.C.� acquisition cost was increased
to approximately 2·1 times its actual cost.

If V.A.C.� patients who remain unhealed at
3 months continued on the V.A.C.� Therapy
regimen for the full 12 months, rather than
switching to AWC, then V.A.C.� Therapy
had an associated cost of ¤ 27 133 per patient
per year, with QALYs unchanged. Inputs
surrounding hospitalisation were influential,
with costs rising to ¤ 30 554 per V.A.C.�

patient when V.A.C.� Therapy hospitalisation
resource use was equivalent to that of the
comparator. As a result of halving the cost

of a hospital day, per-patient costs reduced to
¤ 16 943 and ¤ 18 151 for V.A.C.� Therapy and
AWC, respectively.

DISCUSSION
The results of this analysis indicate that
V.A.C.� Therapy is a valuable treatment option
for patients with DFUs, when compared with
AWC in France. V.A.C.� Therapy was found
to be dominant because of being less costly and
more effective than the comparator. The clinical
effectiveness of V.A.C.� Therapy is well
established (10–13); however, there is a paucity
of cost-effectiveness studies. The results from
our study are expected to inform decision-
makers when selecting DFU treatments that
show value for money in addition to clinical
effectiveness in France. Our results are in line
with the findings from the original US model,
which also showed V.A.C.� Therapy to be the
dominant strategy (20).

There was a trend towards marginal benefits
in terms of the effectiveness endpoints consid-
ered in the analysis, at lower cost. The rea-
sons behind the differences in wounds healed,
amputations averted and QALYs gained being
modest in magnitude include the short time
horizon of the analysis (1 year) and the rela-
tively low event rates which are not expected

Table 5 Additional analysis of V.A.C.� Therapy versus AWC, using Eurodiale Study (37) for infected DFU patients∗

Outcomes:

Amputations Wounds healed QALYs Costs (¤) Incremental cost per QALY

V.A.C.� Therapy 2·330 418 768 39 916 496
AWC 2·333 406 766 48 914 852
Incremental −0·003 11 2 −8 998 356 Dominates†

∗For a cohort of 1000 patients, over a period of 12 months.
†V.A.C.� Therapy results in more QALYs, at a lower cost.
V.A.C.� , Vacuum Assisted Closure; AWC, advanced wound care; DFU, diabetic foot ulcer; QALY, quality-adjusted life-year.
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to differ considerably across treatment arms. It
is important to note that the outcomes, such as
the 0·784 QALYs and 0·787 QALYs gained for
AWC and V.A.C.� Therapy patients, respec-
tively, show a clinically important difference
for individuals with DFUs. Considered at a
cohort level, there were meaningful reductions
in events, such as ulcers healed and ampu-
tations; however, it is recognised that over a
1-year time period the differences at a per-
patient level are likely to be relatively small. It
should be acknowledged that even if the two
treatment arms are assumed to result in simi-
lar outcomes, V.A.C.� Therapy results in cost
savings. The model has shown that, on aver-
age, annual savings of approximately ¤4000
can be realised for a DFU patient treated with
V.A.C.� Therapy. Taking into account that
between around 37 500 and 112 500 patients
(1·5–4·5% (38) of 2·5 million DFU patients (3))
have DFUs in France, the potential cost savings
could be substantial.

Despite the acquisition costs for the compo-
nents of V.A.C.� Therapy being more expen-
sive than AWC, the savings because of lower
resource usage for V.A.C.� patients ultimately
led to V.A.C.� Therapy being less expensive
overall. A large proportion of the difference
in costs between the two treatment arms arose
from the reduced hospital stay for infected
ulcer patients treated with V.A.C.� Therapy as
opposed to AWC. In addition, V.A.C.� patients
required fewer dressing changes, hence the
associated nurse inpatient visits and home
care visits were lower. Where the analysis
included higher initial numbers of infected
DFU patients, the cost differences became more
significant in magnitude.

The term ‘advanced wound care’ can be
used to encapsulate many different types of
dressing. It is acknowledged that there are
a range of advanced wound dressings that
could have been included in our analysis.
However, for the purposes of this study,
AWC was costed on the basis of Adaptic�

and Algosteril� which are considered to be
a fair reflection of the standard of advanced
wound dressings used in France. Evidence
on the effectiveness of AWC dressings was
derived from the original analysis conducted
in USA, which was based on studies of various
dressings, including Dermagraft� (Advanced
BioHealing Inc., Westport, CT) and Apligraf�

(Organogenesis Inc., Canton, MA). Clearly, the

use of different therapies to derive costs and
effectiveness is not ideal and an assumption
that advanced wound dressings can be treated
as a ‘class’ of products is also open to scrutiny.
However, these assumptions were adopted
because of the absence of robust trials of specific
AWC dressings that might be considered to be
representative of practice in France.

It should be emphasised that the analysis
was undertaken for a duration of 1 year
only. Therefore, the benefits (i.e. QALY
gains, improved wound healing rates, fewer
amputations) predicted by the model, which
appear to be modest in the base case, are
likely to be greater if extrapolated over a
longer period. For instance, if results are
extrapolated over a 2-year or 3-year time
horizon, the cost savings increase to ¤4109
and ¤4146 per patient, respectively, with
associated QALY gains of 0·004 for the two
time horizons (as opposed to 0·03 for a 1-
year time horizon). However, the evidence
that is currently available does not support
extrapolation beyond a 1-year time period,
and any predictions beyond 1 year would be
characterised by significant uncertainty.

Any economic model should be regarded as
a simplified representation of the real world
and as such, all model results are characterised
by uncertainty and limitations. The main
limitations in respect of this exercise relate to
the availability of data to populate the model
and the reliance on assumptions and clinical
expertise to address gaps in the evidence.
Limitations relating to the model structure and
assumptions include the omission of a health
state for ‘non-infected ulcer post-amputation’,
and the potential for overlap between the
‘healed post-amputation’ and ‘amputation’
health states. The use of monthly transitions
between health states could also be seen as
a limitation.

French-specific data for resource use were
established using clinical expert opinion and
best practice guidelines (e.g. regarding dress-
ing and canister changes). The experts inter-
viewed were selected on the basis of their
experience being relevant for the patient popu-
lation considered by the model. The clinicians
comprised of qualified physicians and profes-
sors with experience of practising and teaching
in the area of nutritional diabetology, and
specific experience of treating patients with
DFUs in France, where some are specialised
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in the areas of infection more than others.
Where views differed as to the resources used,
the most commonly occurring response was
inputted, or failing this mid-values were taken.
Where it was not possible to use data on this
basis, because of the detailed nature of the data
for example, the expert with the most relevant
experience to the particular health state was
used for the resource use information.

As previously highlighted for the original
model (20), the model uses the best available
data from a combination of sources from dif-
ferent countries. Although RCT evidence was
used for the effectiveness data, further robust
studies comparing V.A.C.� Therapy to AWC
are needed in order to enable comprehensive
economic analyses. One particular problem
relating to effectiveness is the availability of
high-quality evidence on specific AWC regi-
mens, which often leads to the synthesis of
evidence on a number of different dressings to
represent the effectiveness of AWC.

A conservative approach was taken wher-
ever possible for the analysis. For example,
where transition probabilities between health
states were not available for V.A.C.� Ther-
apy, these were assumed to be equivalent to
advanced dressings. Because of an absence
of evidence relating to transition probabili-
ties for Algosteril� plus Adaptic� dressing,
probabilities from the earlier evaluation by
Flack et al. (20) were used, which were based
on RCT data. As such, the comparator arm
might be considered to be based on effective-
ness evidence for treatments which are at the
more aggressive end of the spectrum of AWC
dressings, while costs are based on less expen-
sive treatments. It is therefore probable that
the benefits associated with V.A.C.� Therapy
when compared with AWC have been under-
estimated by the model.

The challenges of effective wound man-
agement are becoming increasingly complex.
The evidence relating to the effectiveness of
V.A.C.� Therapy has been the topic of var-
ious discussions and summarised by recent
reviews and consensus documents (39–42). A
systematic review considered RCT evidence
of the therapy for patients with a range of
wound types (39). The review concluded that,
in general, there is little evidence to sup-
port V.A.C.� Therapy for wound treatment.
It is worthwhile to note that of the 15 stud-
ies reviewed, only four related to diabetic

wounds, with the majority involving small
patient groups, and several shortcomings of the
RCTs included in the review were highlighted.
In contrast, a separate review reported various
benefits associated with V.A.C.� Therapy such
as more rapid wound healing, reduced compli-
cation rates and increased patient survival (40).
In line with recommendations from the first
review, further rigorous evaluation into neg-
ative pressure treatment is advised (39,40).
Consensus documents summarise the use of
V.A.C.� Therapy and state that it can be used
in a number of ways for the management of
complex DFUs, with further evaluation into
the economic impact of the therapy recom-
mended (41,42).

CONCLUSION
This analysis has showed that V.A.C.� Therapy
is more effective and less costly compared with
AWC for DFU treatment in France. Patients
treated with V.A.C.� Therapy experienced
additional QALYs, more healed ulcers and
had fewer amputations than patients treated
with advanced wound dressings. Because of
the overall cost of care being lower for V.A.C.�

patients, this was found to be the dominant
treatment option.
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