TECHNOLOGY ADVANCES

A Retrospective Comparison of the Performance
of Two Negative Pressure Wound Therapy Systems
in the Management of Wounds of Mixed Etiology
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Objective: Negative pressure wound therapy (NPWT) has been shown to be
effective in the management of chronic and surgical wounds. The two most
widely used modalities of NPWT are vacuum-assisted closure (V.A.C.) therapy
(KCI, Inc., San Antonio, Texas) and the RENASYS NPWT system (Smith &
Nephew, Hull, United Kingdom). This evaluation compares the performance of
the two systems in the management of wounds of mixed etiology.

Approach: The evaluation is based on retrospective evaluation of more than
1,000 patients treated with NPWT in a community setting in Canada.
Results: Patients were well matched according to their baseline characteris-
tics, including age, sex, and wound characteristics. No difference was seen
between the two NPWT systems in terms of the percentage of patients
reaching their predetermined treatment goal (90.0% and 93.6%, respectively).
The time taken to achieve the treatment goal (median 8 weeks in both groups),
percentage reduction in wound area (64.2% and 65.3%, respectively), and
weekly rate of reduction in wound area (9.7% and 9.4%, respectively; p=0.156).
Innovation: This evaluation is believed to comprise the largest cohort of pa-
tients treated with NPWT published to date and is one of the few studies that
have attempted to provide a direct comparison of the performance of alternative
NPWT systems.

Conclusion: Findings suggest that there are no clinically meaningful differ-
ences in the efficacy and performance of the two most widely used NPWT de-
vices, based on consideration of a number of wound outcomes.
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INTRODUCTION

NEGATIVE PRESSURE WOUND THERAPY
(NPWT) is a well-established treat-
ment option for the management of a
range of chronic and acute wounds.”
NPWT is believed to contribute to
wound healing through a number of
mechanisms, including drainage of
excess exudate, reduction of edema,
and removing barriers to cell migra-

tion and proliferation, which when
combined can accelerate the wound
healing process.?

NPWT has been shown to have a
positive impact on wound status in a
number of different indications, in-
cluding diabetic foot ulcers,® venous
leg ulcers,* and burns.® In addition to
the clinical evidence, there is an
emerging body of evidence to suggest
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that NPWT may be a cost-effective intervention
when compared to advanced wound care, on the
basis that it can increase the number of wounds
healed and also reduce the time taken to heal
wounds, in a number of settings and indica-
tions.*® As the body of evidence on NPWT has
increased, a number of international guidelines
and consensus statements have been produced to
provide guidance on the appropriate use of this
technology.!0~13

The first commercial NPWT system (V.A.C.™;
KCI, Inc., San Antonio, Texas) was approved by
the U.S. Food and Drug Administration in 1995.
Since then, a number of alternative commercial
NPWT systems have been introduced into the
market and both gauze and foam dressings have
been developed for use with NPWT systems, pro-
viding healthcare professionals with a number of
treatment choices. However, there have been rel-
atively few attempts to compare the relative per-
formance of NPWT systems. The two most widely
used systems globally are vacuum-assisted clo-
sure (V.A.C.) therapy (KCI, Inc.) and the RE-
NASYS™ NPWT systems (Smith & Nephew, Hull,
United Kingdom). The two systems consist of a
portable pump capable of delivering adjustable
levels of negative pressure, linked by means of
tubing to the wound filler. In both systems, the
most commonly applied wound filler, which pro-
vides the interface between the pump and the
wound, is a substantially equivalent black poly-
urethane foam. One difference is in the format of
the “tubing” that links the wound filler and the
pump. While the VAC system incorporates tradi-
tional tubing (TRACpad™), the RENASYS system
includes a soft and compressible Softport™ device,
designed to be comfortable for the patient. Both
options are designed to transmit pressure to the
wound bed and facilitate fluid removal. Rahmanian-
Schwarz et al.'* conducted a head-to-head com-
parison of the two systems in the management of
individuals with chronic and acute wounds before
skin grafting. This study identified no difference in
the healing rates, time on therapy, or complications
between the two groups.

CLINICAL PROBLEM ADDRESSED

There remains a notable absence of evidence on
the comparative effectiveness of NPWT systems in
practice across a range of wound types and clinical
settings. The objective of this study was to compare
the performance of the RENASYS NPWT system
and V.A.C. therapy in the management of a range
of chronic and acute wounds treated in a commu-
nity setting in Canada.

MATERIALS AND METHODS
Patients

This study describes a retrospective institution-
wide audit of basic, anonymized data derived from
patient records held by Nursing Practice Solutions,
Inc., which co-ordinates the management of NPWT
across two large community-based organizations
and four acute care hospitals that serve a com-
bined population of more than 3 million patients in
Toronto, Canada. All patients with postsurgical
wounds treated with NPWT between August 2009
and July 2012 were included in the analysis in
accordance with the principles outlined in the
Declaration of Helsinki. NPWT was either initi-
ated in the acute care setting as part of the dis-
charge plan or initiated in the community setting.
In all cases, the patients were ultimately managed
in the community. The application of NPWT
was made according to an institution-wide proto-
col and the choice of device was typically made
according to availability, not due to clinician
preference. NPWT was excluded from patients
with malignancy, eschar, or osteomyelitis in the
wound, with uncontrolled diabetes and unex-
plored fistulae. To be eligible for NPWT, gold
standard care must be in place (e.g., compression
bandaging in venous leg ulcer and off-loading in
diabetic foot ulcer) to provide the best conditions
for healing. The principles of Wound Bed Pre-
paration’® were adhered to.

The initial treatment goal was recorded at the
beginning of therapy and whether the treatment
goal was met was a key outcome. Treatment goals
included healing, readiness for surgical closure,
management of bacteria, and management of
wound exudate. Patients treated with NPWT were
considered appropriate for NPWT according to lo-
cal treatment protocols and were expected to ad-
here to best-practice principles on wound care,
such as the use of compression for venous leg ul-
cers, off-loading, and blood glucose control for dia-
betic foot ulcers and general nutritional advice.
The choice of NPWT system, including the decision
over several treatment variables (foam or gauze
dressings, and pressures settings), was determined
locally by individual practitioners and the avail-
ability of NPWT devices. Local protocol and clinical
judgment determined the use of any additional
adjunctive therapies. For example, in wounds
that had suspected localized bacteria burden or
localized infection (e.g., large amounts of drainage,
odor), nanocrystalline silver (ACTICOAT Flex 3;
Smith & Nephew) was applied according to local
protocols. In wounds with large fluid volumes, after
2 weeks of therapy with continuous NPWT and
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once drainage was controlled, intermittent NPWT
would then be applied for the remainder of the
therapy. While there was no proactive attempt to
match patients treated with each of the NPWT
systems, patient characteristics were compared
post hoc to determine whether there were any no-
table differences between the two groups.

Information on wound status was collected at
baseline and weeks 3, 6, and 8 following treatment
with NPWT. Performance criteria included wound
area reduction at weeks 3, 6, and 8 and the pro-
portion of patients meeting their predefined treat-
ment goal. Additional information on adverse
events, any NPWT device-related events, and ad-
junct wound treatments was also collected.

Data handling and statistical analyses

Patients were excluded from the analysis if data
were missing on any of the following baseline var-
iables: age, sex, wound type, wound area at base-
line, and treatment method. Differences between
treatments in terms of binary variables, including
proportion of achieving the treatment goal, were
examined using a Fisher’s exact test. Differences
between treatments for percentage reduction in
wound area were examined using unpaired ¢-tests.
Kaplan—Meier analysis was used to estimate the
median time to achieving a predefined treatment
goal, and a log-rank test was used to test for a dif-
ference in the survival curve between treatments.
All statistical analyses were conducted in SAS
Version 9.1.3. Significance was set at p-value of
0.05 or below.

RESULTS

A total of 1,107 patients were analyzed, 808 of
whom were treated with the RENASYS NPWT
system (Smith & Nephew) and 299 of whom were
treated with the V.A.C. system (KCI, Inc.). The two
groups were well matched in terms of their de-
mographics and baseline wound characteristics
(Table 1). The majority of the wounds were post-
surgical wounds that had developed complications.
In particular, abdominal or colorectal wounds ac-
counted for 23.3% versus 25.9% of wounds in the

Table 1. Patient demographics and wound characteristics

VA.C. RENASYS
N 300 809
Age (years) 48.0 493
Male (%) 423 40.8
Wound duration (weeks) (min—max) 4 (1-34) 4 (0-260)
Wound area (cm?) (range) 18.8 (3-639) 18.8 (2-638)
Wound volume (cm?) (range) 56.6 (5-1578) 60.6 (7-1217)

V.A.C., vacuum-assisted closure.

Table 2. Key clinical outcomes

VA.C. RENASYS

Percentage of patients meeting their treatment goal 90.0 93.6
Median time in days to achieve treatment goal (range) 8 (1-20) 8 (1-35)
Mean % reduction in area throughout therapy 64.2 65.3
Median % reduction in wound area per week 9.7 9.4
N 299 808

V.A.C., vacuum-assisted closure.

VAC versus RENASYS groups, respectively, fol-
lowed by pilonidal sinus (8.7% vs. 11.1%) and tissue
excision (6.8% vs. 7.2%). A range of other wound
types included cardiothoracic, orthopedic, OBGYN,
vascular, plastics (combined 14.1% vs. 14.7% re-
spectively), and wounds originating from several
other disciplines. There were no major differences
in the origin of the wounds between the two groups.

Overall, 92.6% of patients treated with NPWT
achieved their predetermined treatment goal
(Table 2). No significant difference was seen be-
tween V.A.C. or RENASYS systems (90.0% and
93.6%, respectively). The time taken to achieve the
predetermined treatment goal following the start
of NPWT did not differ according to the NPWT
device (median 8 weeks in both groups). The overall
percentage reduction in wound area was also very
similar between wounds treated with V.A.C. or
RENASYS (64.2% and 65.3%, respectively, when
NPWT was no longer required). This equated to a
similar weekly rate of reduction in the wound area
of 9.7% and 9.4% for V.A.C. and RENASYS, re-
spectively, and there was no statistical evidence of
a difference between treatments (p=0.156). The
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Figure 1. Median reduction in wound area at weeks 3, 6, and 8 in chronic
surgical wounds treated with V.A.C.™ or RENASYS™, Mean+SD and N
number at each time point shown. No significant differences between
NPWT devices were seen at any time point ( p=0.1364, p=0.8524, and
p=0.6360 at 3, 6, and 8 weeks, respectively). NPWT, negative pressure
wound therapy; V.A.C., vacuum-assisted closure.
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Table 3. Use of silver as an adjunct to negative pressure wound
therapy in wounds with suspected high bioburden or at risk
of infection

RENASYS and ~ V.A.C. and
Measured parameter Silver Silver
Treatment goal achieved (% of patients) 948 92.0
Reduction in wound area (%) at end of therapy 63.9 68.2
Area of wound healed per week 95 9.4
N 291 88

V.A.C., vacuum-assisted closure.

reductions in the wound area over time are shown
in Fig. 1 and illustrate a similar healing trajectory
for wounds treated with either V.A.C. or RE-
NASYS. No significant differences in wound area
between NPWT devices were seen at any time point
(p=0.1364, p=0.8524, and p=0.6360 at 3, 6, and 8
weeks, respectively) (Fig. 1).

NPWT variables

Specific NPWT settings were not dictated by a
strict clinical protocol but decisions were made
according to clinical judgment. Some examples of
variations in NPWT settings include reduced lev-
els of negative pressure in patients experiencing
pain and increased levels of negative pressure to
improve fluid handling in highly exuding wounds.
The majority of patients (91%) received between
-120 and -150 mmHg, with a further 8% receiv-
ing —75 to 100 mmHg and only 1% receiving less
than -75mmHg. Ninety-four percent of patients
received continuous NPWT and 6% were deemed to
require intermittent therapy.

Of note is the high proportion of adjunctive sil-
ver dressings (ACTICOAT Flex 3; Smith & Nephew)
used along with NPWT, with 34% of all patients re-
ceiving this combination therapy. These wounds were
suspected of high bioburden or were considered at
high risk of infection (e.g., diabetic foot ulcers) and
received nanocrystalline silver to reduce the risk of
infection. Treatment goals in these patients typically
related to reduction in signs of infection or reduction in
bioburden. A subanalysis of these patients (Table 3)
showed similar healing response when either RE-
NASYS or V.A.C. systems were applied in combina-
tion with nanocrystalline silver dressings. More than
90% of the patients requiring this combination ther-
apy achieved their treatment goal and had a similar
weekly reduction in wound healing (63.9% and 68.2%,
respectively).

DISCUSSION

Infection remains a major impediment to the
successful management of complex wounds. There
are several dressings or devices compatible with

NPWT that may address the issue of infection.
Local practice in this study dictated the use of na-
nocrystalline silver in wounds with signs of high
bacterial burden in an attempt to improve their
chance of wound progression. Even in these
wounds, the combined use of NPWT (either device
tested) along with adjunctive silver resulted in
successful wound outcomes for a high percentage of
patients, with more than 90% of patients achieving
their treatment goal. The use of silver as an adjunct
to NPWT in the hospital setting has been previ-
ously shown to significantly reduce the length of
hospital stay, number of debridements, and overall
length of treatment compared with NPWT alone.'®
Furthermore, robust investigation will be needed
to fully appreciate the impact of adjunctive use of
silver along with NPWT in the community setting.

The study design has several limitations as well
as some strengths. Some endpoints reported in this
study are subjective, in particular, whether the
predefined treatment goal was achieved. However,
as consistent results between both subjective and
objective (e.g., wound dimensions) endpoints were
observed, any doubt about the reliability of the
subjective data can be allayed. While it is acknowl-
edged that a direct comparison in a formal trial
setting would be a more robust method of comparing
the two technologies, it is also recognized that this
would be a much more costly and lengthy approach.
The more pragmatic approach adopted for this
study generated a large sample of patients in nat-
uralistic setting, and analysis of the patient cohorts
showed that they were well matched in terms of age,
sex, and wound characteristics and therefore suit-
able for meaningful comparison. A further advan-
tage of the use of a naturalistic data set, as in this
study, offers an indication of how therapies are used
in real-world practice settings. It also allows for
analysis and understanding of which variables to
NPWT are used (and which ones are not used very
much) outside the rigidity of a formal trial where
these variables would have been dictated.

INNOVATION

The majority of the published evidence on
NPWT relates to the first commercially available
system. The challenge for newer NPWT systems
has been to demonstrate delivery of similar or
identical wound care outcomes. The results of this
study demonstrate that there are no clinically sig-
nificant differences in outcomes that can be ob-
served between the two different commercial
NPWT systems. The choice of which system to use
is then no longer dependent on clinical efficacy or
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the size of the body of evidence but can
become dependent on other factors such
as cost, availability, and personal choice.
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Abbreviation and Acronym

NPWT = negative pressure wound therapy




