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Abstract

Background: Surgical wounds healing by secondary intention occur if a surgical wound is not closed or dehisces
following primary closure.

Surgical wounds healing by secondary intention are common and adversely affect patients’ quality of life. Treatment
is often prolonged, complex and expensive.

Negative pressure wound therapy applies a controlled vacuum to the wound and is increasingly used to promote
surgical wound healing by secondary intention despite limited rigorous evidence for the clinical and cost-effectiveness
of negative pressure wound therapy to augment surgical wound healing by secondary intention.

Objective: Assess the clinical and cost-effectiveness of negative pressure wound therapy versus usual care (no
negative pressure wound therapy) in treating surgical wounds healing by secondary intention.

Design and methods: A pragmatic, two-arm, parallel-group, randomised controlled superiority trial. Twenty-
eight UK NHS Trusts randomised adult patients with a surgical wounds healing by secondary intention to receive
negative pressure wound therapy or usual care (no negative pressure wound therapy). The planned sample size was
696 participants.
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Participants were followed up for 12 months via weekly telephone contact to collect the primary outcome (time
to healing: full cover with no scab in days since randomisation) and clinical secondary outcomes: wound healing,
surgical site infection, pain, hospital re-admission, current treatment and reasons for treatment change (if applicable),
reoperation, amputation, antibiotic use, death.

Patient-reported outcomes (pain, health-related quality of life and resource use) were collected by postal questionnaire
at 3, 6 and 12 months. Validation of the Bluebelle Wound Healing Questionnaire, a patient-reported measure of
surgical site infection, was also undertaken.

A cost-effectiveness decision model considering all available evidence, and a within-trial cost-utility analysis, was
also undertaken to evaluate the cost-effectiveness of negative pressure wound therapy against usual care.

Neither participants nor the investigators were blind to treatment allocation.

Results: Between 15 May 2019 and 13 January 2023, 686 participants were recruited, randomised and included in
the analysis (negative pressure wound therapy n = 349; usual care n = 337). Most participants had a single surgical
wound healing by secondary intention (n = 622, 90.7%), located on the foot (n = 551, 80.3%) or leg (n = 69, 10.1%)
arising following vascular surgery (n = 619, 90.2%). Most participants had comorbidities; diabetes (n = 549, 80.0%),
cardiovascular disease (n = 446, 65.0%) and/or peripheral vascular disease (n = 349, 50.9%).

Median time to healing was 187 days (negative pressure wound therapy) versus 195 days (usual care), with no
evidence that negative pressure wound therapy reduced the time to wound healing compared to usual care (hazard
ratio 1.08, 95% Cl 0.88 to 1.32; p = 0.47).

Odds of re-admission, reoperation, surgical site infection and antibiotic use were slightly higher, and odds of
amputation or death slightly lower for negative pressure wound therapy participants. These results were not clinically
or statistically significant. Bluebelle Wound Healing Questionnaire, quality of life and wound pain scores were not
statistically significantly different at any time point. Serious adverse events were rare (nine negative pressure wound
therapy vs. five usual-care participants).

Both cost-effectiveness analyses concluded that negative pressure wound therapy generates higher costs and
marginally higher quality-adjusted life-years than usual care, although findings were statistically insignificant. The
probability of negative pressure wound therapy being cost-effective was under the recommended National Institute
for Health and Care Excellence cost-effectiveness thresholds.

The Bluebelle Wound Healing Questionnaire was acceptable to participants, had low levels of missing data and
demonstrated good levels of sensitivity and specificity in the detection of surgical site infection in surgical wounds
healing by secondary intention.

Limitations: The trial included a high proportion of diabetic participants with foot wounds, which may affect
study generalisability. Negative pressure wound therapy use for ‘wound management’, common in certain surgical
specialties, was not assessed in this study.

Conclusions: Negative pressure wound therapy is not clinically or cost-effective in augmenting healing in patients
with surgical wounds healing by secondary intention, particularly those with comorbidities.

Future work: Evaluation of methods to treat or prevent infection of surgical wounds healing by secondary intention
and evaluation of negative pressure wound therapy for ‘wound management’ are recommended.

Funding: This synopsis presents independent research funded by the National Institute for Health and Care Research
(NIHR) Health Technology Assessment programme as award number 17/42/94.

A plain language summary of this synopsis is available on the NIHR Journals Library Website https://doi.org/10.3310/
GJIC1716.
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Introduction

Background and rationale

Following an operation, wounds are usually closed with
stiches, glue or clips (healing by primary intention). When
this is not possible, or a closed wound breaks open
(dehiscence), wounds may be left open to heal through the
formation of granulation tissue from the bottom upwards
(healing by secondary intention).

With a large number of surgical operations taking place
in the NHS, surgical wounds healing by secondary
intention (SWHSI) are common, estimated at 4.1 per
10,000 population.t
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Treatment of these wounds is often prolonged, complex
and expensive. In a cohort study of SWHSI wounds, median
time to healing was 86 days, with foot and leg wounds
taking almost twice as long to heal as wounds in other
locations (182 and 127 days, respectively).? Infections,
hospital re-admission and the need for further surgical
procedures as a result of SWHSI are common.? Prolonged
time to healing and wound complications adversely affect
patients’ quality of life.3*

Negative pressure wound therapy (NPWT) devices may be
used as part of the treatment pathway for SWHSI. These
devices apply a controlled negative pressure (vacuum)
to wounds via a special dressing. Manufacturers suggest
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that the negative pressure generated aids wound healing
by: removing exudate and infective materials; reducing
oedema; and increasing perfusion and granulation.® The
cost of NPWT treatment has previously been estimated
to be £1323 per month compared to £441 per month for
standard wound dressings.¢

Negative pressure wound therapy use as a treatment
for SWHSI has increased greatly over recent years.”
Despite this, a Cochrane Systematic Review of the use
of NPWT for treatment of SWHSI identified no rigorous
randomised controlled trial (RCT) evidence on the clinical
effectiveness of NPWT and therefore the benefits and
harms of the treatment remained uncertain.? The review
found only two RCTs (n= 69 participants) comparing
NPWT with standard care.”® In both studies, the data
were poorly analysed and reported, and therefore caution
in the interpretation of any results was advised.® A further
review of NPWT for diabetic foot wounds,*! identified
a further RCT (n =76 participants).’? Again caution in
interpretation of the findings was advised given the
population was not necessarily generalisable to all diabetic
foot wound patients, was commercially funded and at risk
of performance bias.!!

Given the increased use of NPWT for SWHSI in routine
clinical practice, despite the absence of effectiveness
evidence, an adequately powered RCT was warranted to
investigate if NPWT was superior to usual care in treating
SWHSI in relation to time to wound healing. To ensure the
best use of future NHS resources, the study also needed to
determine the cost-effectiveness and the potential harms
and benefits of NPWT compared to usual-care dressings.

Objective
To assess the clinical and cost-effectiveness of NPWT as
compared to usual care (no NPWT) in treating SWHSI.

Methods

Design, participants and interventions

We undertook a pragmatic, cross surgical specialty, two
arm, parallel-group, randomised controlled superiority trial
in 27 UK NHS secondary care hospitals and one community
NHS trust in England. The study also included a 6-month
internal pilot phase to assess site set up, participant
randomisation, intervention delivery and follow-up rates.

As summarised in Figure 1, adult patients with a SWHSI
who met the eligibility criteria as set out in the protocol,*3
were randomised to receive either NPWT or usual care
and were followed up for 12 months. Randomisation was
stratified by wound location (foot, ankle, leg, abdomen or
other), wound area (< 28 cm?, = 28 cm?) and study centre.
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Data including demographics, comorbidities, smoking
status, surgical procedure details and a wound photograph
were collected at baseline.

The choice of NPWT device (providing pressure of 60-150
mmHg), wound dressing and co-intervention treatment
choices were left to the discretion of the clinical care team.

Clinical effectiveness outcomes

Primary outcome

Patient and public input identified faster healing was a key
outcome for patients with a SWHSI. The primary outcome
was therefore chosen to be the time to healing in days
since randomisation (defined as complete epithelial cover
in the absence of a scab). Participants were contacted
weekly by a research nurse and asked if a healthcare
professional had indicated that their wound had healed.

Initially, healing was planned to be verified by face-to-
face clinical assessments at research nurse visits for 3
consecutive weeks with a photograph taken at each
visit to facilitate independent blinded review of healing.
During the trial, to ease the burden on both participants
and research nurses, healing verification was modified
to be by a single in-person assessment followed by two
subsequent weekly telephone calls to the participant.
During the COVID-19 pandemic, where in-person visits
could not be undertaken safely, the options of a video
call (capturing an image of the wound via screenshot) or
a phone call (with request for a photograph to be sent
by the participant) were implemented for the first healing
verification visit.

Due to redeployment and pressures resulting from
the COVID-19 pandemic and/or where site capacity
was reduced for any reason, the coordinating centre
(York Trials Unit, University of York) undertook weekly
participant follow-up and post-healing assessments by
telephone. For participants who withdrew from follow-up,
with participant consent, the research nurses continued to
access clinical notes to obtain a date of wound healing. The
same approach was used for participants lost to follow-up.

Secondary outcomes

Clinical secondary outcomes were collected during weekly
assessments with participants and review of medical
notes, and included:

e antibiotic treatment
e hospital re-admission
e treatment status

e reoperation

e amputation

Arundel C, Mandefield L, Fairhurst C, Baird K, Saramago P, Gkekas A, et al. Clinical and cost-effectiveness of negative pressure wound therapy versus usual care for surgical wounds healing
by secondary intention: the SWHSI 2 pragmatic RCT. Health Technol Assess 2026;30(32). https:/doi.org/10.3310/GJIC1716
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Patients with a surgical wound healing by secondary intention - Identified in participating centres in secondary care and community NHS Trusts and primar)j
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Inclusion criteria
- Aged 16 years or over
- An acute SWHSI, of less than 6 weeks in duration,
arising from any surgical specialty, and occurring on any
part of the body, deemed appropriate to receive either
NPWT or wound dressing treatment

- Wound is considered ready for NPWT treatment (i.e.
contains at least 80% viable tissue or has only a very
thin layer of slough requiring no further debridement)

- Patient is not deemed to be malnourished (as per NICE
guidelines CG32 or assessed as at high risk using the
Malnutrition Universal Screening Tool)

- Patient is willing and able to give informed consent and

Exclusion criteria

Patient: life expectancy < 6 months; active systemic infection;
inadequate haemostasis/risk of bleeding; requires emergency
airway aspiration, pleural mediastinal or chest tube drainage or
surgical suction; currently participating in another wound
research study where the primary outcome time point has not
been reached.

Wound: chronic wounds non-surgical in origin; wound is
currently or has previously been treated with NPWT; planned
delayed primary closure; contraindication to NPWT (e.g. unclear
undermining in the wound, presence of necrotic or malignant
tissue or eschar, involves exposed blood vessels or nerves,
organs or anastomotic sites, located where vacuum seal cannot
be obtained, presence of non-enteric of unexplored fistula.

L provide follow-up data.

K

Baseline

Demographics, comorbidity, smoking status and surgical procedure details. Wound photograph.
Wound pain, health related quality of life (EQ-5D-5L), Bluebelle Wound Healing Questionnaire, resource use

Randomisation
696 participants (planned)

NPWT
348 participants
Using any CE marked device, in use within the NHS. The clinical
care team determined the duration of device use and treatment

Usual care (no NPWT)
348 participants
Treatment with any dressing type. The clinical care team

determined the dressing type and frequency of dressing change.

regimen.
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FIGURE 1 Study flow diagram. CDC, Centre for Disease Control and Prevention; EQ-5D-5L, EuroQol-5 Dimensions, five-level version; NICE,
National Institute for Health and Care Excellence; WHQ, Wound Healing Questionnaire

e death

e accident and emergency (A&E) and
outpatient appointments

e additional treatments and medications.

Blinded assessment of wound healing photographs was
completed to verify wound healing status,* given that
participants, the clinical and research teams were unblinded
to treatment allocation and outcome assessment.

4
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Patient-reported wound pain, as a clinical effectiveness
outcome, was completed by participants at baseline, 3, 6
and 12 months* using a visual analogue scale: range 0 (no
pain) to 100 (worst imaginable pain).

Cost-effectiveness outcomes

e Health-related quality of life [[HRQoL; using
EuroQol-5 Dimensions, five-level version (EQ-5D-5L)]
across five dimensions (mobility, self-care, usual
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activities, pain/discomfort and anxiety/depression)
and using five severity levels (no problems, slight
problems, moderate problems, severe problems
and unable/extreme problems). A visual analogue
scale records overall health evaluation ranging
from 100 (best imaginable health) to O (worst
imaginable health).*

e Resource use (wound-related NHS consultations
and support).

Additional patient-reported outcomes:
guestionnaire validation

Surgical site infection (SSI) using a modified Bluebelle
Wound Healing Questionnaire (WHQ):*¢ range 0-33;
lower scores represent fewer problems.*

*To improve participant questionnaire response rates
partway through the trial, the Bluebelle WHQ and
wound pain measures ceased to be collected at 6 and
12 months with the aim of reducing participant burden
(See Appendix 1, Table 7).

Sample size, randomisation and

analysis

The planned sample size of the trial was 696 participants
based on detecting a 25% reduction in median time to
healing with 90% power and allowing for 20% attrition.
This assumed a median time to healing of 86 days in
the usual-care group.? The 25% reduction in time in
healing was selected based on cost-effectiveness models
from observational data,® research literature”'°!217 and
significance to patients, through patient and public
involvement (PPI). This equated to an estimated 21-day
reduction in time to healing. The attrition rate was based
on rates in similar previous studies.?'%18

Randomisation to NPWT or usual care (1 : 1) was stratified
by wound location (foot and ankle, leg, abdomen or
other), wound area (< 28 cm?, 2 28 cm?) and study centre,
using variable block sizes (two, four, six and eight). The
allocation sequence was independently generated by the
trial statistician and was implemented using a centralised
secure internet randomisation service hosted by York
Trials Unit, University of York.

Analyses were completed in R version 4.4.0 (The R
Foundation for Statistical Computing, Vienna, Austria)
and Stata version 18 (StataCorp LP, College Station,
TX, USA) on an intention to treat basis using two two-
sided significance tests at the 5% significance level, with
parameter estimates presented with associated 95%
confidence intervals (Cl) and p-values as appropriate.

This synopsis should be referenced as follows:

Arundel C, Mandefield L, Fairhurst C, Baird K, Saramago P, Gkekas A, et al. Clinical and cost-effectiveness of negative pressure wound therapy versus usual care for surgical wounds healing

Health Technology Assessment 2026 Vol. 30 No. 32

Prespecified statistical and health economics analysis
plans were developed prior to the completion of data
collection (see Report Supplementary Materials 1 and 2 and
www.isrctn.com/ISRCTN26277546).

The primary outcome (time to reference wound healing)
was assessed using a Kaplan-Meier curve, the median
time to healing and hazard ratio (HR) with 95% Cls
calculated using a proportional hazards Cox regression
model. The model adjusted for baseline wound size,
wound duration and wound location (fixed effects) and
centre (shared frailty effect). For eight missing baseline
wound area measurements and three wound durations,
mean imputation was used. Time to healing was right-
censored at the last point at which the wound was known
to still be unhealed, that is the earliest of 12 months post
randomisation, loss-to-follow-up, full withdrawal, death or
amputation of the SWHSI.

Sensitivity analyses were completed to account for
death and amputation as competing risks, to correct for
stratification errors, and to adjust for baseline imbalances
in smoking and alcohol consumption.? Compliance
was assessed with a Complier Average Causal Effect
analysis using an instrumental variable approach,?
and a prespecified subgroup analysis was completed
to account for previous history of SWHSI. The primary
analysis was also repeated using outcomes derived from
blinded wound healing assessments with other wounds
treated as healed in the primary analysis censored at the
date of healing.

Wound Healing Questionnaire and wound pain scores
were analysed using a covariance pattern linear mixed
model adjusting for baseline measure, wound size,
wound duration and location as fixed effects and site
and participant as random effects. Clinical events were
analysed using a mixed effect logistic regression model
adjusting for wound size at baseline, duration of wound
in days and wound location as fixed effects, and site as a
random effect. Adverse events were summarised by trial
arm and overall.

Under the UK NHS perspective, the cost-effectiveness of
NPWT was evaluated using a decision-analytic Markov
cohort model, extrapolating the SWHSI-2 trial results and
considering other relevant evidence, in order to estimate
the lifetime costs and outcomes [quality-adjusted life-years
(QALYs)] of NPWT and usual care using a time horizon of
30years. The model’s structure was based on inputs related
to the key health states of patients with SWHSI: healed
SWHSI, unhealed SWHSI and death and considered three
main health state transitions: from unhealed to healed

by secondary intention: the SWHSI 2 pragmatic RCT. Health Technol Assess 2026;30(32). https:/doi.org/10.3310/GJIC1716
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SWHSI, from unhealed SWHSI to death and from healed
SWHSI to death. Systematic literature reviews were
undertaken to inform key model parameters, including
clinical effectiveness, HRQoL, costs and resource use and
mortality. When possible, evidence on these parameters
was synthesised using Bayesian meta-analyses. The
economic model structure, components, and data sources
are presented in Appendix 4, Figure 3. The net monetary
benefit (NMB) and probability of cost-effectiveness
were estimated, and extensive scenario analyses were
conducted to evaluate the robustness of results and the
degree of uncertainty. In addition, a within-trial cost-utility
analysis was performed within the trial’s follow-up period
of 12 months. Total QALYs and costs were aggregated
and analysed for each treatment group with missing data
imputed via multiple imputation by chained equations,
adjusted for participant baseline characteristics, baseline
EQ-5D index scores and baseline costs. Missing data on
QALYs and costs were assumed to be missing at random
(MAR). The adjusted mean difference in QALYs and
costs between the treatment groups was estimated via
seemingly unrelated regressions of 10,000 bootstrapped
samples, to estimate the incremental QALYs and the
incremental costs. Sensitivity analyses were undertaken,
including complete-case analysis (SA.1), exclusion of
participants who died during the study’s follow-up period
(SA.2) and addressing treatment crossover effects (SA.3).
See Appendix 4.

Costestimatesforboth NPWTand usual carewere obtained
following the collection and analysis of resource use data.
Questionnaires completed by trial participants at baseline,
3, 6 and 12 months of follow-up, provided information
about primary care service use (e.g. general practitioner
(GP) surgery visits, nurse home visits) and medication
use (e.g. antibiotics, analgesics). Secondary care health
resource use data (e.g. hospital admissions with/without
an overnight stay, hospital outpatient appointments and
A&E visits) were collected using an annual investigator-
completed resource use questionnaire. Appendix 4 (Tables
11-13) presents the unit costs used for both economic
analyses. Costs in both economic analyses are expressed

Health Technology Assessment 2026 Vol. 30 No. 32

in 2022 prices. The EQ-5D-5L questionnaire was used
as an instrument to evaluate HRQoL. Participants
completed the EQ-5D-5L questionnaire at baseline, 3, 6
and 12 months of follow-up. Participant responses to the
EQ-5D-5L questionnaire were valued through mapping to
the corresponding Three Levels questionnaire, in line with
National Institute for Health and Care Excellence (NICE)
guidance. EQ-5D index scores range from 1 (full health)
to O (death), with negative values representing a HRQoL
worse than death. QALYs for the within-trial cost-utility
analysis were estimated using the area under the curve
approach according to the EQ-5D scores at baseline and
follow-up points. QALYs and costs associated with NPWT
and usual care were not discounted in the within-trial
cost-utility analysis due to the 12-month time horizon;
however, both QALYs and costs were discounted at 3.5%
per year in the long-term Markov cohort decision model in
line with NICE guidance.

Analysis and validation of the Bluebelle WHQ was
assessed by comparing participants’ Bluebelle WHQ
total score with the surgical site infection (SSI) reference
assessment [based on the Centres for Disease Control
and Prevention (CDC) criteria/classification system].?
A contingency table of WHQ total score and the binary
reference assessment of SSI was examined, with sensitivity
and specificity values and 95% Cls calculated for a range
of WHQ thresholds. Sensitivity and one-specificity values
were used to plot a receiver operating characteristic
(ROC) curve. Acceptability of the WHQ was assessed
using (1) questionnaire return rates at each time point, (2)
levels of missing data, (3) answers to additional questions
about acceptability collected as part of the study at the
post-healing visit.

Results summary

Internal pilot

Using a pre-specified traffic light grading system, the
internal pilot phase was assessed including activity
occurring up to 3 January 2020. Performance against the
prespecified criteria is summarised in Table 1.

TABLE 1 Surgical wounds healing by secondary intention-2 pilot criteria and performance

Criteria Status on 3 January 2020

Green > 80%
Amber 60-80%
Red < 60%

Set up at least 10 sites

Randomise 100 participants
Intervention delivery within 48 hours
Green < 15%

Amber 15-20%
Red > 20%

Non-response rate to postal follow-up (3 months)

Green - 120%; 12 sites opened to recruitment
Amber - 63%; 63 participants recruited

Green - 96%; 26 participants received intervention within 48
hours (of 27 recruited to intervention)

Red - 38%

6
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[ Number of patients screened ]

(n=1895)

[ Screening ]

Y

Ineligible n = 658 (reasons not mutually exclusive):
e not aged 16 years and over, h = 1; does not have an acute SWHSI, n = 61;

v

Randomised
(n=686)°

[ Randomisation ]

Did not consent, n = 544:
e Were not approached for consent, n = 175; did not provide consent

Other,n=7:
e Were not randomised following providing consent, n = 4 ; Unconfirmed

does not have a SWHSI that is considered ready for NPWT, n = 113;
not willing and able to give informed consent, n = 131; malnourished
n = 32; life expectancy of less than 6 months, h = 15; active systemic
infection, n = 44; haemostasis and/or risk of bleeding, n = 10; wound
is chronic and non-surgical in origin, n = 6 already receiving or has
previously received NPWT on SWHSI, n = 249; SWHSl is
contraindicated to NPWT, n = 114; unclear undermining, n = 18;
tissue/eschar are present, n = 25; exposed vessels or organs, h = 8;
SWHSlI is situated where vacuum seal cannot be obtained, h = 47;
participating in another wound research study, n = 10; delayed
primary closure of the wound is planned n = 15

n =369; unwilling to participate in research, n = 152; unwilling to be
randomised to a treatment, n = 136; other reason, n = 128; not
knownn =4

eligibility status,n =3

v ( Allocation ] v
L J
Allocated to NPWT intervention, n = 349 Allocated to usual care, n = 337
e Received allocated intervention, n = 305 e Received allocated intervention, n = 292
e Did not receive intervention,n =42 e Received NPWT at some point during the study,
e No evidence that NPWT received/missing data, n=45
n=2
[ Follow-up ]
Diedn=40 Diedn=43
Full withdrawal n = 37 Full withdrawaln = 31
Withdrew from hospital visits n =8 Withdrew from hospital visitsn =7
Withdrew from postal follow-up Withdrew from postal follow-up
n=3 n=8
A A 4
Continued in study Continued in study
n=261 n=247
v A v v
Included in primary analysis [ Analysis ] Included in primary analysis
n=349 n=337

FIGURE 2 Trial CONSORT diagram. a, There were 6 system randomisation errors where the same participant was randomised multiple times.

These were removed from any analysis leaving 686 participants.

Where assessment indicated an amber or red rating (i.e.
randomisation and follow-up), mitigations for the lower
than anticipated performance were identified.?> For
recruitment, mitigations included two sites having not
been open for sufficient time to contribute to recruitment
and three sites yet to commence recruitment. Follow-up
mitigations included the fact that there were only data
available for a small number of participants at the time
of reporting (n = 21) and there was no missing time to

This synopsis should be referenced as follows:

healing data for participants randomised.?® As a result,
approval was obtained for the study to continue progress
to full trial.??

Clinical results

Results of the trial have been published separately.?® In
summary, between 15 May 2019 and 13 January 2023,
1895 patients with a SWHSI were screened and of these
686 (36.2%) were consented and randomly assigned to
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receive NPWT (n = 349) or usual care that is standard
dressings without NPWT (n = 337). Participants were
followed up for 12 months following randomisation, with
final follow-up completed on 13 January 2024.

As shown in Table 2, the baseline characteristics of
participants were considered balanced across groups
for all categories, except for smoking status and alcohol
consumption. The median participant age was 63 years
[interquartile range (IQR) 55-72 years], most participants
were male (n=513, 74.8%) and of White ethnicity
(n = 630, 91.8%).

Most participants had a single SWHSI (nh = 622, 90.7%),
with most wounds arising following vascular surgery
(n =619, 90.2%) and located on the foot or leg (n = 620,
90.4%).

Most participants were diabetic (n =549, 80.0%),
and approximately two-thirds of participants had
cardiovascular disease (CVD; n = 446, 65.0%) and half had
peripheral vascular disease (PVD; n = 349, 50.9%).

Participants who were randomised to receive NPWT,
received this for a mean duration of 46.6 days [standard
error (SE = 4.1], following which they received usual-care
dressings. Approximately 50% of participants (Table 3)
received a Renasys NPWT system (Smith and Nephew),
with most of the remaining participants (n=131,
44%) receiving a KCI NPWT system. Single-use NPWT
dressings (PICO, Smith and Nephew) were only used by a
limited number of participants. Continuous pressure was
widely used with a mean pressure of 101.4 mmHg (min
40 mmHg; max 125 mmHg).

Participants allocated to receive usual care received
standard dressings for a mean duration of 164.3 days (SE
=4.7).

By 12 months, wound healing had occurred in 202
participants (57.9%) allocated to NPWT and 196
participants (58.2%) allocated to usual care, with a
difference of 8 days in the median time to healing
(187 days NPWT vs. 195 usual care). One hundred and
fifty-nine participants were censored in the analysis due
to death, amputation, withdrawal or loss to follow-up.

The primary analysis HR for time to wound healing was
1.08 (95% CI1 0.88 to 1.32, p = 0.47). Findings were similar
for all prespecified sensitivity and subgroup analyses (see
Appendix 2, Tables 8 and 9), and for the secondary outcome
of blinded outcome assessment of healing (HR 1.13, 95%
Cl0.87 to 1.47).

8

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Health Technology Assessment 2026 Vol. 30 No. 32

As shown in Table 4, the odds of hospital admission,
reoperation, SSI and antibiotic use were slightly higher
for NPWT participants compared to usual care. The
odds of amputation and death were slightly lower in the
NPWT group.

As shown in Table 5, there was no evidence of a difference
in WHQ (SSI) scores or wound pain any time point between
the trial groups.

Across the two groups, rates of adverse events were similar
[INPWT 150/349 (43.0%) vs. usual care 139/337 (41.2%),
risk difference -1.7% (95% CI -9.1 to 5.7%), Table 6]. SSI
was the most common adverse event reported with total
events similar between the two groups (NPWT 43% vs.
usual care 41.2%). Fourteen serious adverse events were
reported [NPWT n =9; usual care n =5, risk difference
-1.3(95% Cl -3.4 to 0.6)]. Major SSl was the most common
type of serious adverse event, with the majority deemed
unrelated or unlikely to be related to study treatment
(n =10, 71.4%).

Cost-effectiveness results

The within-trial economic analysis found that NPWT
increased QALYs by 0.007 (95% CI -0.024 to 0.038) and
increased healthcare costs by £251.44 (95% Cl -£2192.63
to £2695.52) over the 12-month study period, although
these results were not statistically significant. The
probability of NPWT being cost-effective is less than 50%
at £20,000 and £30,000 cost-effectiveness thresholds.
As detailed in Appendix 4, sensitivity analysis confirms
the low probability of NPWT being cost-effective when
participants who died during the study were excluded from
the analysis (SA.2), and when treatment crossover effects
were considered (SA.3). The complete case analysis (SA.1)
suggests that NPWT might be cost-effective, but due to
the extent of missing data (75.7%), and the fact that the
QALY and cost data are unlikely to be missing completely
at random (MCAR) following logistic regressions of missing
QALYs and costs (see Appendix 4, Table 14), these findings
are likely to be biased. Appendix 4 presents the proportions
of EQ-5D-5L dimensions by intervention group at each
follow-up point (see Appendix 4, Table 15), EQ-5D scores
by intervention group at each follow-up point and QALYs
[see Appendix 4, Table 16 (complete data) and Table 17
(multiply imputed data)], as well as the total costs over the
12-month follow-up period for each intervention group
[see Appendix 4, Table 18 (complete data) and Table 19
(multiply imputed data)]. Moreover, Appendix 4, Tables
20-23 and Figures 4-11 present the findings from the
within-trial base-case analysis and the sensitivity analyses,
including incremental NMB, cost-effectiveness planes and
cost-effectiveness acceptability curves (CEAC).



9TLTDIrD/0TEE 0T/310710p//:SANY “(ZE)0E9TOT SSasSY [ouy23L Y3paH "1 DY dnewseld g [SHMS Y3 :uoruajul Alepuodas Aq

—gj? ;r' TABLE 2 Baseline characteristics of randomised and analysed participants by treatment group

2% Agelyears) 62.00 (54.0, 71.0) 64.00 (55.0, 72.0)

% % Median (IQR)

%:- % Gender

% g Male 267 (76.5%) 246 (73.0%)

% % Female 79 (22.6%) 91 (27.0%)

?g i Missing data 3(0.9%) 0 (0.0%)

%; Ethnicity

§ White 317 (90.8%) 313 (92.9%)

g Asian or Asian British 14 (4.0%) 14 (4.2%)

g Black or Black British 11 (3.2%) 9(2.7%)

;I Other ethnicity 1(0.3%) 0 (0.0%)

% Missing data 6 (1.7%) 1(0.3%)

% Smoking status

2 Never 121 (34.7%) 143 (42.4%)

3 Current 66 (18.9%) 53 (15.7%)

{‘2 Previous 158 (45.3%) 140 (41.5%)

§ Missing data 4(1.1%) 1(0.3%)

% Routine alcohol consumption

g Yes 125 (35.8%) 128 (38.0%)

g Comorbidities

%4 CVD (hypertension, myocardial infarction, angina or heart failure) 218 (66.3%) 228 (71.9%)

§~ PVD 181 (55.0%) 168 (53.0%)

% Diabetes 281 (85.4%) 268 (84.5%)

g Surgery type

% Vascular 314 (90.0%) 305 (90.5%)

R Colorectal 9 (2.6%) 14 (4.2%)
Plastics 2(0.6%) 1(0.3%)

continued

9TL121r9/0T€E°0T 10d

Z€ 'ON 0€F ‘|OA 9Z0T Judwssassy ASojouyda] yyeaH


https://doi.org/10.3310/GJIC1716

yn-oeyiuAlelqis[eusnof mmm Aseiqi s|eudnor YHIN

o

TABLE 2 Baseline characteristics of randomised and analysed participants by treatment group (continued)

NPWT (N = 349) Usual care (N = 337)

Other

Missing data
Urgency of surgery
Elective

Emergency

Missing data
Contamination level of surgery (as defined by CDC criteria)**
Clean

Clean contaminated
Contaminated

Dirty

Missing data

Wound area in cm?
Mean (SD)

Wound location
Foot

Leg

Abdomen

Other

Number of SWHSIs
1

2

3 or more

Missing data
Previous history of SWHSI

SWHSI currently infected (based on clinical opinion)

21 (6.0%)
3(0.9%)

141 (40.4%)
205 (58.7%)
3(0.9%)

94 (26.9%)

36 (10.3%)
26 (7.4%)

190 (54.4%)
3(0.9%)
26.41 (30.4)

279 (79.9%)
40 (11.5%)
11 (3.2%)
19 (5.4%)

318 (91.1%)
21 (6.0%)
7 (2.0%)
3(0.9%)

57 (17.6%)

54 (15.6%)

17 (5.0%)
0 (0.0%)

143 (42.4%)
194 (57.6%)
0 (0.0%)

77 (22.8%)
30 (8.9%)
20 (5.9%)

210 (62.3%)
0 (0.0%)
27.53 (41.3)

272 (80.7%)
29 (8.6%)
13 (3.9%)
23 (6.8%)

304 (90.2%)
28 (8.3%)
5(1.5%)
0 (0.0%)
51 (16.0%)
41 (12.2%)

The bold text is used to distinguish the overarching variable from the response options provided.

9TLTDIrS/0T€E 0T 10d

€ ON OF ‘IOA 9Z0T JudWssassy ASojouydal yyeaH



DOI: 10.3310/GJIC1716 Health Technology Assessment 2026 Vol. 30 No. 32

TABLE 3 Negative pressure wound therapy devices used

V.A.C Ulta (KCI) 38 (13%)
V.A.C Via (KCI) 9 (3%)
InfoV.A.C (KCI) 5(2%)
ActiV.A.C (KCI) 79 (26%)
Renasys (Smith and Nephew) 149 (49%)
PICO (Smith and Nephew) 21 (7%)
Other 1 (0%)
Machine type not reported 3

Did not receive NPWT 44

TABLE 4 Clinical secondary outcomes for NPWT and usual-care groups

Clinical event r';l/F;\l‘%T Usual care n/N% Treatment difference (95% CI)* p-value
Hospital admission 320 63/320 (19.7%) 320 58/320 (18.1%) 1.13(0.76 to 1.69) 0.54
Reoperation 320 78/320 (24.4%) 320 69/320 (21.6%) 1.20(0.82 to 1.74) 0.35
Amputation 320 35/320 (10.9%) 320 36/320 (11.2%) 0.98 (0.60 to 1.62) 0.95
SSI 320 102/320 (31.9%) 320 100/320 (31.2%) 1.05(0.75 to 1.48) 0.77
Antibiotic use (for SWHSI) 320 211/320 (65.9%) 320 210/320 (65.6%) 1.01 (0.70 to 1.45) 0.96
Death 349 40/349 (11.5%) 337 43/337 (12.8%) 0.89 (0.56 to 1.41) 0.61

a Odds ratio adjusted for wound size, duration of wound and wound location as fixed effects and centre as a random effect, analysed via
logistic regression using events over 12-month follow-up.

TABLE 5 Patient-reported secondary outcomes for NPWT and usual-care groups

NPWT Usual care

n/N% n/N% Treatment difference (95% CI) p-value
WHQ baseline 263 7.77 (5.28) 263 8.08 (5.31) - -
WHQ 3 months 195 7.01 (5.08) 190 7.15(5.72) 0.29 (-1.01 to 1.58) 0.66
WHQ 6 months 132 4.71(4.33) 118 4.94 (5.67) 0.29 (-1.19 to 1.77) 0.70
WHQ 12 months 86 5.75(5.76) 74 5.52(5.60) 1.09 (-0.65 to 2.83) 0.22
Wound pain baseline 340 27.9 (29.8) 324 26.3(28.9) - -
Wound pain 3 months 197 18.9 (24.7) 202 17.4 (23.1) -0.58 (-6.45 to 5.30) 0.85
Wound pain 6 months 139 17.6 (27.3) 124 15.3(24.3) -0.28 (-7.11 to 6.54) 0.94
Wound pain 12 months 90 15.9 (24.4) 83 11.5(18.3) 1.03 (-7.02 to 9.08) 0.80

a Mean difference, adjusted for baseline score wound size, duration of wound and wound location as fixed effects and centre and
participant as a random effect analysed via mixed-effects linear regression.
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TABLE 6 Adverse and serious adverse events

Health Technology Assessment 2026 Vol. 30 No. 32

Usual care (N = 337)

Risk difference (95% Cl)

Number of patients experiencing adverse events of 48 (13.8%)
special interest (AESI)

Amputation (major)? 33 (%)
Amputation (minor)? 7 (2.0%)
Revascularisation - angioplasty 7 (2.0%)
Revascularisation - angioplasty (failed) 0 (0%)
Revascularisation - surgical (CFA endarterectomy) 1(0.3%)
Number of participants experiencing at least 1 SAE 9 (2.6%)
SAE category

Death® 1(11%)
Medication overdose 0 (0%)
Revascularisation - angioplasty 1(11%)
Wound bleeding 1(11%)
SSI (major - debridement) 4 (44%)
SSI (major - endarterectomy) 0 (0%)
SSI (major - revascularisation) 0 (0%)
SSI (moderate) 1(11%)
SSI (severe) 1(11%)
Total deaths including those reported elsewhere 40 (11.5%)

47(13.9%) 0.2% (-5.0 to 5.4%)

38 (%)
3(0.9%)
5(1.5%)
1(0.3%)
0 (0%)
4(1.2%) -1.3(-3.4t0 0.6)

0 (0%)

1(20%)

1(20%)

0 (0%)

0 (0%)

1(20%)

2 (40%)

0 (0%)

0 (0%)

43 (12.8%) 1.3% (-3.6 to 6.2%)

a Amputations might not exactly correspond to those reported as secondary outcomes. These are amputations at any location
regardless of the SWHSI location and at any point during the study (rather than within 12 months of randomisation).
b Deaths include those reported on both serious adverse event forms and in other case report forms.

Over the longer-term, the implemented cost-effectiveness
decision model,?® which consider a wider range of evidence
and followed a 30-year time horizon, identified that the
average QALY gains for NPWT compared to usual care
to be 0.01 (95% ClI -0.02 to 0.05). Healthcare resource
use during healing, dependent on the treatment received,
was on average lower for NPWT than for usual care while
unhealed, except for nurse surgery appointments where
it was higher [NPWT 1.39 (SE = 0.22); usual care: 1.26
(SE =0.19)]. Thus, usual care had the highest average
NMB and indicated that NPWT is not cost-effective at
cost-effectiveness thresholds between £20,000 and
£30,000/QALY gained. This was supported by the low
probability estimates of NPWT being cost-effective (28.9%
to 29.5%). These results are highly influenced by the
uncertain pooled relative treatment effectiveness which
considered all the available evidence [HR 1.07 (95% ClI
0.82 to 1.71)]; for NPWT to be considered cost-effective,
NPWT would need to increase the probability of wound
healing by 16% relative to standard dressings. Findings
were similar for scenario analyses that explored the
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sensitivity of results to model assumptions. The exception
was use of cohort resource use data,? which identified that
NPWT would be considered cost-effective over usual care.
Appendix 4, Tables 24-26 present the main inputs used
for the cost-effectiveness decision model, the key model
assumptions and the lifetime cost-effectiveness results.

In a Value of Information analysis, using an effective
technology time horizon of 5 years and an annual target
population in England and Wales of 410 per million
individuals, the population Expected Value of Perfect
Informationwas estimated at approximately £245M2 at
a £30,000 threshold value, indicating high uncertainty in
the model.

Validation of the Bluebelle Wound
Healing Questionnaire

Acceptability
Wound Healing Questionnaire return rates were highest
at the baseline face-to-face assessment (672/686;
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98.0%).%” Response rates to the 3-, 6- and 12-month postal
questionnaire were lower and decreased over time to the
12-month follow-up point [186/296 (62.8%)]. Overall,
there was no difference in participant socio-demographic
or clinical characteristics between those that returned a
guestionnaire and those that did not. The exception was
socioeconomic deprivation score, with higher proportions
of non-responders observed in those from areas with
higher deprivation.

Very low levels of missing data were observed at the
follow-up time points (< 3.5%), with slightly higher levels
of missingness at baseline. Commonly missing data items
included those relating to wound care interventions such
as use of antibiotics, drainage of pus/abscess, reoperation,
debridement or seeking of wound care advice.

Criterion validity

Evaluation of the relationship between WHQ total scores
and thereference SSl assessment based onthe CDC criteria
found that most participants classified as not having had an
SSI had low WHQ scores (WHQ < 6, n = 145/185; 78%).
Participants classified in reference data as having had an
SSI had higher WHQ scores (WHQ 2 8, n = 46/71; 65%).
The area under the ROC curve indicated good sensitivity
and specificity of the measure for discriminating between
SSI/No SSI compared to the reference standard (0.796).
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Discussion

Previous research has identified that the treatment of
SWHSI is often prolonged, complex and expensive.?*¢ This
has a significant impact on patient HRQoL and healthcare
resource use.>*¢

Previously reported time to healing of SWHSI, derived from
an observational cohort, was a median of 86 days (95% Cl
75 to 103); however, there was high variability around this
estimate (5 days to 1 year 7 months following censoring).?
Compared with this finding, the SWHSI-2 trial has found
that time to healing SWHSI may be more prolonged than
originally reported [median time to healing NPWT group:
187 days (95% Cl 169 to 226); usual care: 195 days (95%
Cl 158 to 213)], particularly in patients with wounds on
the foot or leg, and with diabetes, cardiovascular disease
(CVD and/or PVD.

The SWHSI-2 trial data has also indicated that a proportion
of included participants (42.8%) did not achieve complete
wound healingwithin 12 months following randomisation.?®
This again differs to previous research, where 15.9%
of participants remained unhealed at the end of study
follow-up (650 days).? The differences in proportion of
wounds healed and time to wound healing observed in
SWHSI-2 are likely due to the high proportion of foot or leg
wounds in vascular patients included (90.4%),>* compared
to the proportions included in previous research (29.8%),
given previous research has found that foot and leg
wounds took longer to heal than wounds in other locations
(182 and 127 days, respectively).?2 This is further amplified
by the predominance of participants with one or more of
diabetes, CVD or PVD which can also be attributed to a
prolonged wound healing duration.?%%

When the SWHSI-2 trial commenced, information
from associated manufacturers suggested that NPWT
promotes wound healing.> Previous available evidence
suggested that NPWT may augment the healing of
SWHSI;?1012 however, these studies were of low quality
and therefore caution in interpretation of the findings was
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recommended. The SWHSI-2 trial has found no convincing
evidence that NPWT significantly accelerates healing of
SWHSI compared to usual care (hno NPWT) particularly
in populations with wounds on the foot or leg, and with
diabetes, CVD and/or PVD.2

The SWHSI-2 trial has found that in this patient group,
there were small increased chances of hospital admission,
reoperation and SSI in the NPWT group, and increased
chances of amputation or death in the usual-care group;
however, there is uncertainty around these estimates
which could have occurred by chance.?® The SWHSI-2 trial
therefore corresponds to previous studies which found no
differences in SSI, amputation or death rates when NPWT
was compared to other dressing types (alginate and
silicone dressings respectively), although these studies
were of low quality.”©

A further and more recent meta-analysis of NPWT
for wounds healing by secondary intention has
found differences (in favour of NPWT) for hospital
re-admission and stay, but no difference with regard
mortality, SSI, amputation or pain.3® As with the
previous meta-analysis, a significant proportion of the
included studies were at high risk of bias (85%) limiting
the interpretation of the findings. Furthermore, the
population included in this meta-analysis is not directly
comparable to the SWHSI-2 population given that non-
SWHSI were also included (e.g. pressure ulcers, venous
leg ulcers, diabetic foot ulcers, traumatic wounds).
As no subgroup analysis of wound type (surgical vs.
non-surgical) was undertaken, the results of this meta-
analysis cannot be compared or reflected upon in the
context of the SWHSI-2 results.

The cost-effectiveness decision model identified that the
expected NMB was higher for usual care than for NPWT,
indicating that for standard threshold values NPWT is
not cost-effective for the treatment of SWHSI patients.?*
This aligns to previous research in this area;®” however,
the level of uncertainty in the result differs between the
two studies. The within-trial cost-utility analysis also
concluded NPWT not to be cost-effective, particularly
those with a lower limb SWHSI, and/or with comorbidities
such as diabetes, CVD and/or PVD, since NPWT was
found be more costly and produced marginally higher
QALYs than usual care, although these results were not
statistically significant.

Included in the SWHSI-2 trial was the validation of a
modified Bluebelle WHQ for the assessment of SSI.?7
This questionnaire has previously been developed and
validated in patients with primary closed wounds.¢3! As
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with previous studies in patients with closed wounds,
the WHQ was found to be acceptable and demonstrated
good sensitivity and specificity for discriminating between
SSI and no SSI compared to a face-to-face reference
assessment using CDC criteria. This therefore suggests
that a modified WHQ can be a valuable tool for the
assessment of SSIin SWHSI patients.?”

Inclusion of an internal pilot phase to the study was crucial
in facilitating the early identification and mitigation or
minimisation of recruitment and retention difficulties.
Working agilely to support the needs of sites during both
the pilot and main trial phase were crucial to facilitating
successful trial conduct.?? Additional to this, ensuring
equipoise balance at the outset and during a trial, providing
opportunities for peer-to-peer support, employing a range
of follow-up methods are all recommended considerations
for future research.?? In accordance with previous
recommendations,®? these have been reported for the
benefit of researchers both in the field of wound care and
trial conduct more broadly.??

Strengths and limitations of the study

Strengths

Given the limitations of previous research regarding NPWT
as a treatment for SWHSI,® the SWHSI-2 trial provides the
first robust evaluation of NPWT as a treatment for SWHSI.

Development of the SWHSI-2 trial utilised the findings of
a previous external pilot to inform the design and conduct
of this study.®® An internal pilot was also included to allow
for the early evaluation and adaptation of recruitment and
retention methods. This helped to ensure that potential
challenges were identified early and rectified quickly. The
agile management of the study by a UK Clinical Research
Collaboration registered Trials Unit (York Trials Unit,
University of York; Registration 40) and the wider study
management team was integral to the successful delivery
of the study.

Study recruitment was conducted at 28 UK sites, located
in both larger urban areas with a diverse population and in
more rural areas which helped to ensure a heterogeneous
pool of participants were recruited. This combination
of sites has enabled the study to recruit from across
the demographics of the UK population. The study
also utilised the National Institute for Health and Care
Research (NIHR) Associate Principal Investigator (API)
scheme, which helped support recruitment and provide
individual development opportunities. During the study,
eight individuals participated as an API, including four
surgical trainees, two nurses, one podiatrist and one
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clinical lecturer. The diversity of individuals involved in
this role in SWHSI-2 will have helped to develop future
research capabilities in both surgical and wound care.

The study permitted use of any NPWT device,
available within the local NHS site and which provided
60-150 mmHg as treatment for the study, on the basis that
the principles of any NPWT device are similar and there
is no evidence to suggest clinical or cost-effectiveness
differences between devices. The findings of this research
are applicable to all marketed NPWT devices.

Given the primary outcome (time to wound healing), this
enabled data from all participants to be included in the
primary outcome analysis. As it was not possible to blind
patients, researchers and treating healthcare practitioners
to the treatment allocation, the study also included a
secondary outcome of blinded assessment using wound
photography to supplement the unblinded primary
outcome assessment.’*

The Bayesian meta-analysis developed to evaluate cost-
effectiveness has made best use of all available RCT
evidence for the effectiveness of NPWT for SWHSI. Both
individual patient data (IPD) and aggregate data were
used to maximise the data available for this analysis, with
the inclusion of IPD format data enabling comprehensive
modelling of relevant evidence.

The contribution of PPl members throughout the
study from conception to study design, conduct and
dissemination has ensured a consistent patient perspective
to the research. A wide range of strategies were used
throughout the study to maintain PPI contributions during
the study.

Engagement with other stakeholders has also been
an integral part of study conduct. This has included
engagement with organisations relevant to the use of
NPWT (e.g. National Wound Care Strategy Programme,
Society of Tissue Viability) as well as more focused
organisations (e.g. Society of Vascular Nurses, Vascular
Society of Great Britain & Ireland). A broad dissemination
strategy across all groups is planned, with engagement
also planned with further stakeholders to ensure that the
results can be implemented appropriately both nationally
and internationally.

Limitations

The study reported a longer time to healing of SWHSI than
previously reported.? This may be due to the fact that 80%
of the included SWHSI in this study being located on the
foot, which previous research has reported as increasing
the time to wound healing.? As a result, there is an
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under-representation of SWHSI in other sites on the body.
This is likely due to equipoise difficulties in non-vascular
surgical specialties, something which was identified in the
earlier external pilot, and which remained a persistent issue
in SWHSI-2 despite numerous strategies implemented to
promote study engagement and to raise the study profile.
The study population also had high levels of comorbidities
(including diabetes, CVD and/or PVD) resulting in these
patients being at high risk of impaired wound healing. As
a result, generalisability of the findings across surgical
specialties or in patient populations without comorbidities
may be limited.

The role of NPWT for wound or exudate management was
not evaluated in this study, although these may be common
reasons for using NPWT in certain surgical specialties.
Further research is therefore required to address the role
of NPWT in relation of wound or exudate management.

Wound size in SWHSI-2 was calculated by multiplying
length by width measured using a ruler. This method of
measurement may overestimate wound size.*® Caution
should therefore be taken when considering initial wound
area measurements as used for randomisation.

The cost-effectiveness analysis identified the considerable
uncertainty over the pooled relative treatment effect. This
reflects the fact that many of the included studies were
small, with wide Cls and with many of the studies (n = 5/6)
being deemed to be at moderate or high risk of bias.

The Bluebelle WHQ was collected via postal questionnaire
at the majority of time points, and so the analysis of this,
and other patient-reported outcome measures (pain,
EQ-5D-5L%) may have been limited by the lower than
anticipated response rates to the postal questionnaires
although response rates were similar in both groups. Given
mobility issues for patients with a SWHSI, particularly on
the foot or leg, which was highly prevalent in this study,
assessment of the acceptability and validity of the measure
for use in electronic data collection may be beneficial. This
work is currently ongoing.®4%> Although the measure was
deemed to be both acceptable and valid, acceptability
was assessed through quantitative rather than qualitative
means. Additional qualitative assessment may have further
enhanced the understanding of acceptability in relation to
the measure.

The within-trial cost-utility analysis was subject to
a significant proportion of missing data in resource
use items and EQ-5D-5L scores, ranging from 8.3%
(secondary healthcare resource use) to 50.6% (medication
resource use). This implied that the complete-case analysis
(Appendix 4 SA.1) could only consider 167/686 (24.3%)
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participants. This is because a complete-case analysis
requires all data on resource items and EQ-5D-5L scores
to be complete for QALYs and costs to be derived for
each participant. This analysis, in contrast to the base-
case cost-utility analysis, suggested that NPWT may be
a cost-effective treatment for SWHSI patients, in relation
to standard dressings. However, logistic regressions
performed on missing QALYs and missing costs (see
Appendix 4, Table 14) identified that missingness on QALYs
was significantly associated with baseline EQ-5D-5L
scores, age and area of SWHSI, whereas missingness for
total costs was significantly associated with full thickness
skin loss, duration of SWHSI and baseline EQ-5D-5L
scores. Such findings imply that the MCAR assumption,
a necessary condition for complete-case analyses to
be statistically valid, was not met. Therefore, the MAR
assumption, a necessary condition for base-case analyses
based on multiple imputations to be reliable, is likely to
be valid.

Generic HRQoL and pain assessments were collected via
postal questionnaire and so analyses of these measures
was also impacted by lower than anticipated response
rates. Participants reported that these assessments were
irrelevant following healing or amputation of the SWHSI.
Changes were subsequently made to questionnaires, by
placing the generic quality-of-life assessment at the start
of the form and removing the pain and Bluebelle WHQ
measures, which did improve responses rates. Future
studies should carefully consider the ordering of patient-
reported outcomes to maximise response rates.

Only generic HRQoL was assessed in the SWHSI-2 trial,
given the absence of appropriate validated wound-related
quality-of-life measures for this population. As a result,
quality-of-life assessment may not adequately reflect the
intricacies of the impacts of an open wound on quality of
life. Work to identify appropriate wound-related quality of
life measures is ongoing.%¢

Patient and public involvement

Patient and public involvement was utilised in the
SWHSI-2 trial to ensure that a patient perspective was
included in both formulating the research question, and
the subsequent design, conduct and dissemination of the
study, given the significant impacts that SWHSI wounds
may have on patient quality of life.34

Study design

Patient perspectives, obtained during the previous NIHR
PGfAR (RP-PG-0609-1017) exploring the epidemiology,
management and impacts of SWHSI, were integral in
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developing the SWHSI-2 proposal.” Qualitative semi-
structured interviews conducted as part of the PGfAR
identified wound healing as the most important outcome
measure for SWHSI-2.* Members of the PGfAR PPI group
also supported wound healing as being a key outcome
for patients.

A member of the PGfAR PPl group was included in
SWHSI-2 as a co-applicant. They reviewed and confirmed
that the proposed research question and outcome
measures were relevant and important to patients,
and contributed to study design, trial procedures and
discussions in relation to sample size parameters for the
SWHSI-2 trial. Input continued during the trial through
attendance at Trial Management Group meetings to
provide a patient perspective to discussions particularly
with regard participant documentation, procedures and
contacts during the study.

As the PGfAR PPI group had been established for more
than a decade at the time SWHSI-2 commenced, it was
necessary to establish further PPl contributors for the
SWHSI-2 trial. In February 2019, the ‘People in Research’
website was used to advertise for PPl expressions
of interest. Six individuals expressed an interest in
participation, of which three members (all female and with
lived experience of a SWHSI) formed our PPI group. Two
further members (one male, one female) were involved
in the study as PPI contributors to the Trial Steering
Committee. All activities of PPl members were reimbursed
according to NIHR/INVOLVE guidelines.®”

Study delivery

Throughout the trial, draft patient facing documentation
were reviewed by the PPI group. This included review and
contribution to the:

e Participant photography procedure to
help participants of taking photo of their
wound themselves.

e Participant recruitment information sheet
and infographic.

e Follow up questionnaire cover letters.

e Supplementary diaries to help recall of
wound-related visits.

Patient and public involvement review of these documents
ensured that these were appropriate to study participants
and were written in lay language. Where possible, changes
based on PPI input were made to documents prior to
submission for ethical approval.

To further expand the PPI group, an expression of interest
was subsequently included with the 12-month participant



DOI: 10.3310/GJIC1716

follow-up questionnaire. This resulted in 43 additional
expressions of interest, from which 1 patient (male, lived
experience of SWHSI) joined the PPI group during the
dissemination stage. Engagement of PPl members was
maintained throughout the trial through dissemination
of bi-annual newsletter updates and sending of seasonal
greetings cards at the end of each year.

Study dissemination

Patient and public involvement input throughout SWHSI-2
has provided continued confirmation that the research
qguestion remains important to patients with a SWHSI.

To ensure a patient perspective to the interpretation of the
study results, these have been shared and discussed with
PPl members. The group have advised writing findings
of study outcomes in an order that is most relevant to
patients with a SWHSI.

The PPI group have identified the best ways to disseminate
the SWHSI-2 trial findings to participants, stakeholders
and the wider population. On their advice we have
developed a combination of a written summary, a visual
aid and an animation. Results dissemination outputs
were prepared and shared with the PPl group members
for review and comment before they were distributed
to study participants and made available to other
relevant stakeholders.

The PPI co-applicant will assist with the dissemination
of study findings in peer-reviewed journals and at
scientific conferences.

Equality diversity and inclusion

Participants

Most randomised participants in the SWHSI-2 trial were
recruited in England (95.8%), with recruitment in Yorkshire
and the Humber accounting for approximately a third of
the total sample (32.4%).

Data relevant to monitoring of equality and diversity
across the sample were collected for all participants at
baseline and included age, gender, ethnicity and smoking
status. As SWHSI-2 commenced prior to publication of
the INCLUDE framework,®® other equality and diversity
criteria were not included.

Age

In accordance with INCLUDE framework, underserved
groups include individuals under 18 years or over 75 years
of age.®® SWHSI-2 ensured diversity of patients by including
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patients aged 16 years and over, with no upper age limit for
inclusion. The age of participants recruited ranged from 21
to 93 years, which corresponds to patient demographics
from previous research in this patient population (range
19-95 years)? and is therefore representative of the wider
population of patients with a SWHSI.

Ethnicity

The ethnicity of the recruited population was 93% White,
with 4% Asian/Asian British and 3% Black/Black British.
Five participants reported another ethnicity, and data
were missing for one participant. The UK government
indicates that 82% of the general population are of White
ethnicity; this ethnicity is therefore overrepresented in the
SWHSI-2 population while Asian/Asian British and Black/
Black British are under-represented (UK population 9%
Asian, 4% Black).

Sex

Conditions associated with SWHSI (e.g. PVD, diabetes)
are more common in men than women; however, SWHSI
are also common following procedures such as caesarean
section.®” The SWHSI-2 population comprised 75% male
participants, which suggests that females are under-
represented in the study population. This is likely due to the
high prevalence of foot or leg wounds, potentially arising
because of diabetes and PVD, and the lack of patients
with caesarean section wounds included in the study.

Socioeconomic status

The socioeconomic status of participants was assessed by
mapping participants’ residence postcodes to indices of
multiple deprivation.*°-*> More participants were resident
in the most deprived areas, than were resident in the
least deprived areas (65.6% most deprived, 34.4% least
deprived), with 20% of participants living in areas defined
by indices of multiple deprivation as level 1 (most deprived).

As noted in relation to sex, there was a high prevalence
of foot and leg wounds in this study, potentially arising
due to PVD. Previous evidence suggests that there is a
link between low socioeconomic status and development
of PVD due to increased prevalence of cardiovascular
risk factors (e.g. smoking status).*® As a result, it can be
suggested that those living in areas of higher deprivation
were more likely to have a SWHSI and so be eligible for
study participation.

Smoking status

At baseline, 18% of participants reported being current
smokers. A study in 2019 found that 14.7% of UK
residents smoked,* with the proportion of UK smokers
decreasing over time with 13.3% of the UK population
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reported as smokers in 2021,% and with a relatively equal
split between genders (3.9 million males, 56.1%). Current
smokers are therefore slightly overrepresented in the
SWHSI-2 population when compared to the overall UK
population. The links between smoking status and healing
of SWHSI were not further explored in the trial.

Research team and recruiting sites

Representativeness requirements for staff involved in the
study at participating sites were not imposed; however,
the representativeness of the research team is unlikely to
have affected patient participation in SWHSI-2.

Beyond planned study specific training, and routine
training updates provided during meetings with all sites,
no specific training in relation to diverse recruitment
or retention was provided as part of the SWHSI-2 Trial.
This has potential to limit diverse recruitment; however,
recruiting sites were encouraged to ensure that they
offered the study to all patients with a SWHSI.

Sites were distributed throughout England (n=25),
Scotland (n = 2) and Wales (n = 1) and were located both
in larger urban areas with a diverse population, and in
more rural areas (see Appendix 3, Table 10). The mix of
sites has therefore provided a good basis for recruiting
from a representative demographic of the UK population.

Impact and learning

Negative pressure wound therapy is currently a widely
used treatment in the NHS. Prior to the SWHSI-2 trial,
there was limited robust evidence with regard the clinical
or cost-effectiveness of this treatment.® The SWHSI-2 trial
provides the first robust assessment of NPWT compared
to standard dressings for healing of SWHSI and has found
that, based on the outcomes assessed, NPWT appears
to offer no added benefit in both clinical and cost terms
particularly when used to treat SWHSI located on the
lower limb and/or in patients with comorbidities such as
diabetes, CVD and/or PVD.Z As a result, the main impact
of this research will be through a change to clinical practice.

Key to enacting this change will be the revision of relevant
NICE guidance. There is currently no specific guidance
pertaining to the management and treatment of open
surgical wounds; however, evidence from SWHSI-2 will
contribute to other related guidance documents. These
potentially include evidence summaries regarding chronic
wounds and the use of advanced dressings which does
not currently include NPWT as a treatment,* and NICE
Guideline NG125 regarding treatment of SSI.#” Relevant
data from SWHSI-2 may also be appropriate to include in
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NICE interventional procedures guidance focussed on the
management of the open abdomen.

National Health Service Supply Chain and procurement
groups should also reflect on the appropriateness for
continued use of NPWT devices for the purpose of
wound healing based on the findings from this research.
The SWHSI-2 Trial Management Group have begun to
approach these groups to share the study findings and to
discuss how best to support their integration.

Change to guidance should result in changes to the future
training curricula of doctors and nurses, both in the UK
and internationally. Within the UK, engagement with
the General Medical Council and Nursing and Midwifery
Council will be necessary to ensure that these curricula
are updated quickly and appropriately for current and
future cohorts.

As outlined in a pre-specified Impact and Dissemination
plan, there are further key stakeholders relevant to
facilitating a change in practice with regard use of NPWT
for SWHSI. These include surgical Royal Colleges, Society
of Tissue Viability, surgical and nursing specialty groups,
relevant charities, parliamentary groups (such as the
Vascular All Party Parliamentary group) and healthcare
professionals. The SWHSI-2 Trial Management Group
have begun to approach these groups to share the
study findings and to discuss how best to support their
integration. The findings of each component of the
study will also be disseminated through peer-reviewed
publications, at relevant UK, European and international
conferences, and to patients and the public.

Following integration of the SWHSI-2 results into
routine clinical practice, we propose to assess impact by
evaluating changes to NPWT use across the NHS. This
may include use of Hospital Episode Statistics data, data
on NPWT procurement from the NHS Supply Chain and/
or through use of survey data to collect information on
change in practice directly from healthcare professionals.
We also propose to assess the impacts of this research
on patients, by comparing patient preferences reported
at baseline with patient treatment preferences following
results dissemination to both study participants and the
wider SWHSI patient population.

Negative pressure wound therapy was found to increase
rates of hospital re-admission, SSI and further treatment,
which corresponds to previous similar findings.? Previous
research has identified the detrimental impact that these
events have on people’s HRQoL.3# As a result, cessation
of use of NPWT may confer health-related quality-
of-life benefits to patients with a SWHSI, by reducing
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the occurrence of these events. SWHSI-2 results in a
population of primarily foot and leg wounds in patients
with comorbidities such as diabetes, CVD and/or PVD
have found that NPWT has no significant impact on
SWHSI healing and incurs additional costs compared to
usual care.®® Cessation of use of NPWT as a treatment
to accelerate healing of SWHSI will therefore incur cost
savings to the NHS.

The SWHSI-2 trial recruited participants from 28
participating sites across the UK and included the
involvement of a wide range of healthcare professionals
in supporting the study. The NIHR APl scheme was
also utilised at participating sites to develop research
capabilities. It is likely, therefore, that this trial has also
served to further improve the quality and quantity of
surgical and wound care clinical research in the UK. As a
result, there is a potential for significantly benefit patients
into the future.

The conduct of the SWHSI-2 trial has afforded additional
learning with regard to trial design and delivery for both
future wound care studies, and trials more generally.??
The inclusion of an internal pilot phase was crucial in
minimising and mitigating barriers to recruitment and
retention promptly, with continued review and evaluation
used throughout the full trial life course. The ability to work
agilely to support sites was crucial to facilitating successful
conduct. Future studies should plan active review and
evaluation accordingly. The SWHSI-2 trial also identified
the importance of ensuring equipoise balance both at the
outset of and during the trial to maximise engagement.
This is particularly pertinent for interventions like NPWT
which are already used in routine practice but without
robust evaluation to support this. In accordance with
previous recommendations,®? the lessons learnt within the
SWHSI-2 trial have been reported to support future trial
design and conduct.?

The SWHSI-2 trial has provided the first robust evaluation
of NPWT as a treatment for SWHSI. The previous
Cochrane review of NPWT for SWHSI includes research
data published before May 2015.8 As a result, this review
requires updating to incorporate SWHSI-2 and other
published data regarding NPWT for SWHSI. The SWHSI-2
Trial Management Group propose to undertake an update
to this review in due course.

In addition to the direct impacts of the SWHSI-2 trial, there
have also been additional components of work linked to
and/or indirectly supported by the study. These include:

e Award of funding to evaluate assessment of
wound-related quality of life for SWHSI patients.
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This included a Research Design Service PPl award
(Coapplicants: CA and IC) and has resulted in a
peer reviewed publication.®® Subsequently, a NIHR
Doctoral Research Fellowship has been awarded to
develop a SWHSI core outcome set and to evaluate
and map the Wound QoL measure (SWHSI-3),3¢4°
supervised by IC and CA.

e led by IC, a Vascular Society of Great Britain and
Ireland Wounds Special Interest group has been
established, which includes involvement of SWHSI-2
members CA and SD. This group were integral to the
development of James Lind Alliance Vascular research
priorities for wounds.*°

e Two studies within a trial (SWATs) were included in
the SWHSI-2 strial - one evaluated the impact of
an infographic plus patient information sheet (PIS)
on recruitment when compared to PIS alone,’! the
second evaluated the impact of a thank-you card
pre-notification compared with no pre-notification,
on participant retention.>? The findings of both SWATs
will be published, with cumulative meta-analysis
completed to combine data with previous replications
(if appropriate).>®

e Additional papers relating to specific components
of the SWHSI-2 trial are also proposed.

These include an evaluation of future SWHSI
research priorities, learning from the practical
implementation of blinded outcome assessment,
learning relating to adverse events in wound
care, before and after evaluation of additional
strategies implemented to improve retention, and
a subsequent update to the Cochrane review in
relation to NPWT for SWHSI.8

e A systematic review is ongoing to evaluate current
evidence with regard to use of antimicrobial
dressings to prevent SSI in SWHSI. This will inform
consideration for the design of a future SWHSI
research study (SWHSI-4).

e Further evaluation of wound dehiscence and
subsequent healing by secondary intention has
been included in the recently funded HAMLET
RCT, comparing above knee and through
knee amputations.’*

e Further validation of the Bluebelle WHQ which will
improve its readiness for future studies in this area.

Implications for decision-makers

Currently NPWT is widely used in the NHS for SWHSI.
SWHSI-2 results clearly demonstrate that NPWT is of no
added clinical or cost benefit based on the outcomes and
population assessed in this study.?® As a result, NICE and
other organisations should consider inclusion of these

19

Arundel C, Mandefield L, Fairhurst C, Baird K, Saramago P, Gkekas A, et al. Clinical and cost-effectiveness of negative pressure wound therapy versus usual care for surgical wounds healing
by secondary intention: the SWHSI 2 pragmatic RCT. Health Technol Assess 2026;30(32). https:/doi.org/10.3310/GJIC1716


https://doi.org/10.3310/GJIC1716

DOI: 10.3310/GJIC1716

findings in relevant guidance pertaining to the treatment
of open surgical wounds.

Across healthcare delivery, individuals and groups involved
in treatment procurement and supply, such as the NHS
Supply Chain, should reflect on the appropriateness for
continued use of NPWT devices for the purpose of wound
healing based on the findings from this research. At an
organisational level, secondary care NHS Trust-specific
groups (for example prescribing committees), community
NHS Trusts, community interest companies providing NHS
services, and integrated care systems, will also need to
consider the appropriateness of the continued provision
of NPWT for the purposes of wound healing for SWHSI.

Historically, the commonly held clinical view has been that
NPWT is associated with shorter wound healing times
and fewer complications. As the SWHSI-2 findings do not
corroborate this, healthcare practitioners should reflect on
this evidence where any decision is to be made regarding
wound healing treatments. This study did not measure the
impact of NPWT on aspects of wound management such
as exudate management so trial findings cannot be used to
inform the use of NPWT for non-healing outcomes, where
there is further uncertainty. Similarly the study population
had high levels of comorbidities (including diabetes, CVD
and/or PVD) resulting in these patients being at high
risk of impaired wound healing. The relative cost of the
treatment and the uncertainty on benefit for non-healing
outcomes and NPWT use in other surgical specialties or
in patient populations without comorbidities should be
considered in decision-making.

The SWHSI-2 findings show that NPWT does not appear
to be a clinically or cost-effective treatment for the healing
of SWHSI but is in widespread use.?®% This highlights the
importance of undertaking timely randomised evaluations
to inform practice. The lack of previous RCT evidence to
support NPWT effectiveness has resulted in an ineffective
and costly intervention being used in routine care for a
considerable period. This raises serious questions about
how innovation pertaining to non-medicinal products
occurs in health care prior to a full trial.

Unlike the incremental pathway used for introducing new
drugs (with phase 1 and phase 2 studies), for surgery it
is possible to introduce new procedures and technologies
without evidence of comparative effectiveness. This has
risks. In research settings, patients are given information
about uncertainties to inform consent for participation
to take place; however, in routine clinical care, outside
of research, it is possible that this does not happen. A
recent study examined consultations between surgeons
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and patients where innovative procedures were offered.>®
It demonstrated that despite surgeons’ best intentions
to be open in the consultations, limited information was
conveyed about uncertainties, risks and effectiveness.
Optimism bias instead prevailed. As a result, patients
accepting the new procedure were sometimes unaware of
the lack of evidence to support its effectiveness.>> Given
the SWHSI-2 findings, it is recommended that before any
new intervention is widely used in the NHS, more detailed
research and evaluation is needed. This will improve
transparency for patients and lead to cost savings for the
NHS because expensive new treatments will be compared
with standard interventions before widespread use.

How interventions are evaluated before use in routine
clinical care should also be considered. Our previous
economic modelling work, using observational cohort data
and involving an instrumental variable approach, reported
that NPWT was expected to be less cost-effective and
more costly than standard dressings.® The uncertainty
around the estimate was very small and even with use
of advanced adjustment techniques reached the same
conclusions.® The lack of confidence in conclusions being
derived from observational data, due to confounding,
resulted in the SWHSI-2 trial being funded; however,
there was scope for observational evidence to inform
decision-making in the interim while the trial data were
being generated, but the perceived limitations made
implementation challenging. There is increasing focus
on the value of high quality ‘real world data’ to inform
decision-making especially when RCT data will take time
to generate. In situations, such as with NPWT use for
treating SWHSI where there was a dearth of evidence and
widespread NHS use, consideration of such data should
be supported. In general, and subject to their conduct
and findings, robust economic evaluations which use all
available evidence may therefore offer an alternative to
costly RCTs.

Research recommendations

The SWHSI-2 trial has provided the first robust evaluation
of NPWT as a treatment for SWHSI. Given that treatment
for open SWHSI is often prolonged, complex and
expensive and has a significant impact on patient quality
of life and healthcare resource use,>*¢ additional high-
quality research remains warranted in this population.

The SWHSI-2 trial has identified that a widely used
intervention may not be as effective as first thought
at healing wounds. Given that the process for the
introduction of new surgical interventions and wound
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dressings is not as rigorous as the incremental pathway
used for introducing new drugs (with phase 1 and phase
2 studies), it is imperative that any new intervention is
subject to high-quality, rigorous evaluation to determine
comparative effectiveness to existing treatments, before
they are routinely implemented into the NHS. Research of
these interventions should therefore be prioritised.

Surgical site infection

Within the SWHSI-2 trial population, SSI was common,
with outcome data indicating 32% of patients had an
infection during the healing trajectory.?® Adverse event
data estimated the percentage of infections to be higher
(NPWT43%vs.usualcare41.2%).2% Irrespective of infection
status, 66% of participants received antibiotics in relation
to their wound during the postoperative healing process.
The presence of infection has previously been reported
to impair healing and increase morbidity and mortality>®
and is often attributable to subsequent hospitalisation
and re-admission, particularly for open wounds.>”* Given
the detrimental impact of SSI on healing, in terms of both
patient quality of life and healthcare resource use,>*°
research to evaluate SSI prevention and/or reduction in
duration is warranted.

Evaluation of interventions to prevent SSI was priority
eight in the recent James Lind Alliance Vascular Priority
Setting Partnership (JLA-VPSP) for vascular wounds: ‘How
can wounds be prevented from becoming infected?’>°
Evaluation of methods to prevent SSI in these wounds is
also likely to address JLA-VPSP priorities two, three, seven
and nine: accelerating healing of wounds, improvement of
HRQoL, consistency in assessment and management and
optimising wound healing respectively.® Evaluation of SSI
prevention could therefore make significant progress in
addressing 5 of the top 10 JLA-VPSP priorities for vascular
wounds. Consideration should be given to interventions
used preoperatively, intraoperatively and postoperatively.

Preoperatively and intraoperatively, an exploration of the
processes undertaken prior to and during surgery and
variation in these is warranted to enable identification of
methods to prevent SSI in the first instance. As outlined
by the NICE SSI guideline, further research regarding
nasal decolonisation, antiseptic skin preparations and
use of antibiotics and antiseptics prior to wound closure
is required.”® Postoperatively, intervention options could
include dialkylcarbomoy! chloride-coated dressings for
SSI prevention, given this has previously been shown as
a potentially beneficial intervention in chronic wounds,®°
and other antimicrobial dressings where, like NPWT,
use has been increasing over time,®! despite a lack of
evidence for effectiveness to support routine use. Given

This synopsis should be referenced as follows:

Health Technology Assessment 2026 Vol. 30 No. 32

the need to prevent SSI or reduce its duration, and
given the lack of available evidence, these dressings may
therefore be relevant and appropriate interventions for
future assessment.

The importance of consistency in assessment, diagnosis
and management of wounds was also identified by the
JLA-VPSP wound special interest group to be a research
priority (priority seven).’® Validation of the Bluebelle
WHQ within this study has demonstrated this to be an
acceptable measure with good sensitivity and specificity
for discriminating between SSI and no SSI compared to
a face-to-face reference assessment using CDC criteria?’
and so is recommended for use in both research and
routine clinical care. The measure was collected via postal
guestionnaire at most time points which was limited by
lower than anticipated response rates, potentially because
of mobility issues for patients with a SWHSI on the foot or
leg. Further assessment of the acceptability and validity of
the measure when administered through electronic data
collection methods may be beneficial. Initial evaluation
of electronic data collection is ongoing; however, both
studies focus on primary closed wounds.®*3> Further
assessment of methods of data collection for patients with
open surgical wounds is therefore warranted. Additional
qualitative assessment of acceptability in relation to the
measure should also be considered, given the evaluation
in the SWHSI-2 trial was through quantitative rather than
qualitative means.

Treatment modalities and interventions

The SWHSI-2 trial evaluated only one treatment for
SWHSI healing. Following on from an earlier PGfAR to
explore the epidemiology, management and impact of
SWHSI, there remains an absence of evidence as to the
best ways to heal these wounds and therefore evaluation
of other interventions remains warranted.” Interventions,
which have been shown to be effective for the healing
of other wound types, may be beneficial to explore with
regard to SWHSI healing. Potential interventions could
include hyperbaric oxygen therapy, effective for healing of
diabetic foot ulcers,andiodine orhoneydressings, effective
for healing in chronic or burn wounds.®?-¢* Interventions
effective for other wound types or for outcomes other than
healing may also be relevant to consider, for example, use
of larvae which has previously been found to be effective
for wound debridement in chronic wounds and venous leg
ulcers.®>%¢ There also remains a significant number of other
candidate interventions where evidence of effectiveness
remains limited both for SWHSI patients and for patients
with other wound types. These may therefore also warrant
further exploration, for example topical oxygen therapy
and extracorporeal shockwave therapy.¢?
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The SWHSI-2 trial found that time to healing for SWHSI
may be longer than previously reported,? likely due to
the high proportion of foot or leg wounds included in
the study. These wounds primarily resulted from vascular
surgeries where healing is often delayed due to patient
factors. There was an under representation in this study of
SWHSI in other locations and/or arising from other surgical
specialties. As a result, future research into the use of
NPWT as a treatment for wound healing in other locations
may remain warranted. Other specialties often use NPWT
for wound management or exudate outcomes rather than
wound healing, and these outcomes were not assessed
within SWHSI-2 and so there remains uncertainty around
NPWT effectiveness for these outcomes. Further research
may therefore consider the role of NPWT in relation to
wound or exudate management rather than or in addition
to wound healing.

At baseline, approximately 32% of participant’s wounds
were, in accordance with CDC criteria, classified as clean
or clean contaminated. These wounds may therefore
have been appropriate for alternative closure methods
(e.g. primary closure, delayed primary closure or closure
using skin grafting) rather than being left to heal from the
bottom up. Further research may therefore be warranted
to identify when clean or clean contaminated wounds may
be appropriate for alternative closure methods rather than
these being left open to heal from the bottom upwards.

Patient quality of life

Finally, only generic HRQoL was assessed in the SWHSI-2
trial, given the absence of appropriate validated wound-
related quality-of-life measures for this population. As
a result, quality-of-life assessment may not adequately
reflect the intricacies of the impacts of an open wound on
quality of life and may also not account for the presence
of multiple co-morbidities. Identification of how quality
of life could be improved in patients with open wounds
was ranked as the third priority for research by the recent
JLA-VPSP wounds group. Work to identify appropriate
wound-related quality-of-life measures is ongoing, which
will support evaluation of interventions related to this
theme.®® Further assessment of any measure identified
by this work will likely be warranted before routine use in
both research and clinical practice. Consideration should
therefore be given to evaluation of potential outcome
measures in future research.

Research priorities
Following on from the findings of the SWHSI-2 trial, we
consider key future research priorities to be:

e How can SSl in SWHSI be prevented or best treated
and does this augment healing?
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e Which treatments (e.g. dressings, or surgical
procedures) are clinically and cost-effective for the
healing of SWHSI and does wound location impact on
treatment clinical or cost-effectiveness?

e What is the clinical and cost-effectiveness of
NPWT versus usual care for wound management or
exudate control?

e What is the best outcome measure to evaluate health-
related quality of life in patients with a SWHSI?

e |s electronic completion of the Bluebelle WHQ
acceptable to SWHSI patients and how valid is this as
a measure of SSI when completed electronically?

e Could the Bluebelle WHQ be sufficient to detect SSI
in SWHSI to use as a primary outcome in a trial?

Conclusions

The SWHSI-2 trial has provided the first robust evaluation
of the effectiveness of NPWT as a treatment, in terms of
time to healing, for patients with a SWHSI particularly in
patients with wounds on the foot or leg and with diabetes,
CVD and/or PVD.

The study found no clear evidence that NPWT had a
significant impact on time to wound healing when
compared to standard dressings for people with a
SWHSI primarily located on the foot or leg and who
had existing comorbidities including diabetes, CVD
and/or PVD.% There was no significant difference in
the odds of re-admission, reoperation or amputation,
SSI and antibiotic use, or death for NPWT participants
compared to usual-care participants. There was also no
significant difference observed in relation to patient-
reported SSI symptoms or wound pain. Adverse event
rates were similar irrespective of treatment group.
NPWT incurs higher costs than usual care when used
as a treatment for SWHSI and health economic analysis
indicates that NPWT is not a cost-effective treatment
for this patient population.?®

The SWHSI-2 trial also enabled the first validation
assessment of the Bluebelle WHQ as a patient-reported
outcome measure for the assessment of SSI.2” The measure
was found to be both acceptable and valid for use in this
patient population and therefore is recommended for use
with SWHSI-2 patients both in clinical practice and in
future research studies.

Inclusion of an internal pilot phase to the study was crucial
in facilitating the early identification and mitigation or
minimisation of recruitment and retention difficulties.
Details of the strategies used have been shared for the
benefit of future research design and conduct.??
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Collectively, SWHSI-2 findings do not support the use of
NPWT to augment healing particularly in patients with
SWHSI on the foot or leg and with diabetes, CVD and/
or PVD. The SWHSI-2 trial findings therefore pose a
significant implication to clinical practice going forward
given that key stakeholders, such as NICE, NHS Supply
Chain, National Wound Care Strategy Programme and
local procurement groups, will need to carefully reflect on
the appropriateness of continued use of NPWT devices for
wound healing based on the findings from this research.

Given the significant impacts of a SWHSI on people’s
HRQolL and healthcare resource use, additional research
remains warranted in this population. Key focus of future
research includes evaluation of the clinical and cost-
effectiveness of other interventions to augment SWHSI
healing, prevention and/or treatment of SSI, clinical and
cost-effectiveness of NPWT use for wound or exudate
management, methods for the evaluation of HRQoL in
SWHSI patients and assessment of SSI through electronic
data collection methods.

Additional information

CRediT contribution statement

Catherine Arundel (https://orcid.org/0000-0003-0512-
4339): Conceptualisation (lead), Data curation (equal), Funding
acquisition (equal), Investigation (lead), Methodology (equal),
Project administration (lead), Resources (equal), Supervision
(lead), Validation (equal), Visualisation (equal), Writing - original
draft (lead), Writing - reviewing and editing (lead).

Laura Mandefield (https:/orcid.org/0000-0002-4219-5673):
Data curation (equal), Formal analysis (equal), Methodology
(equal), Supervision (equal), Validation (equal), Visualisation
(lead), Writing - original draft (equal), Writing - reviewing and
editing (equal).

Caroline Fairhurst (https://orcid.org/0000-0003-0547-462X):
Conceptualisation (equal), Data curation (equal), Formal analysis
(equal), Funding acquisition (equal), Methodology (equal),
Supervision (equal), Validation (equal), Writing - reviewing and
editing (equal).

Kalpita Baird (https://orcid.org/0000-0001-8472-5698): Data
curation (equal), Formal analysis (equal), Methodology (equal),
Supervision (equal), Validation (equal), Writing - reviewing and
editing (equal).

Pedro Saramago (https:/orcid.org/0000-0001-9063-8590):

Conceptualisation (equal), Data curation (equal), Formal analysis
(equal), Funding acquisition (equal), Methodology (equal),

This synopsis should be referenced as follows:

Arundel C, Mandefield L, Fairhurst C, Baird K, Saramago P, Gkekas A, et al. Clinical and cost-effectiveness of negative pressure wound therapy versus usual care for surgical wounds healing

Health Technology Assessment 2026 Vol. 30 No. 32

Supervision (equal), Validation (equal), Visualisation (lead), Writing -
original draft (equal), Writing - reviewing and editing (equal).

Athanasios Gkekas (https://orcid.org/0000-0003-4357-9043):
Data curation (equal), Formal analysis (equal), Methodology
(equal), Supervision (equal), Validation (equal), Visualisation
(lead), Writing - original draft (equal), Writing - reviewing and
editing (equal).

Rhiannon  Macefield (https:/orcid.org/0000-0002-6606-
5427): Conceptualisation (equal), Funding acquisition (equal),
Methodology (equal), Supervision (equal), Visualisation (lead),
Writing - original draft (equal), Writing - reviewing and editing
(equal).

Jane Blazeby  (https://orcid.org/0000-0002-3354-3330):
Conceptualisation  (equal), Funding acquisition (equal),
Methodology (equal), Supervision (equal), Visualisation (equal),
Writing - original draft (equal), Writing - reviewing and editing
(equal).

Belen Corbacho (https://orcid.org/0000-0002-2359-0379):
Conceptualisation  (equal), Funding acquisition (equal),
Methodology (equal), Supervision (equal), Writing - reviewing
and editing (equal).

Stephen Dixon (https:/orcid.org/0009-0003-3919-9686):
Conceptualisation  (equal), Funding (equal),
Methodology (equal), Supervision (equal), Writing - reviewing
and editing (equal).

acquisition

Jo Dumville (https://orcid.org/0000-0002-6546-3685):
Conceptualisation  (equal), Funding (equal),
Methodology (equal), Supervision (equal), Writing - reviewing
and editing (equal).

acquisition

Josie Hatfield: Investigation (equal), Methodology (equal),
Supervision (equal), Writing - reviewing and editing (equal).

Catherine Hewitt (https:/orcid.org/0000-0002-0415-
3536): Conceptualisation (equal), Funding acquisition (equal),
Methodology (equal), Supervision (equal), Writing - reviewing
and editing (equal).

Matthew Lee  (https://orcid.org/0000-0001-9971-1635):
Conceptualisation  (equal), Funding (equal),
Methodology (equal), Supervision (equal), Writing - reviewing
and editing (equal).

acquisition

Andrew Mott (https:/orcid.org/0000-0001-7844-9033): Data
curation (equal), Investigation (equal), Methodology (equal),
Project administration (equal), Resources (equal), Supervision
(equal), Validation (equal), Writing - reviewing and editing (equal).

23

by secondary intention: the SWHSI 2 pragmatic RCT. Health Technol Assess 2026;30(32). https:/doi.org/10.3310/GJIC1716


https://doi.org/10.3310/GJIC1716
https://orcid.org/0000-0003-0512-4339
https://orcid.org/0000-0003-0512-4339
https://orcid.org/0000-0002-4219-5673
https://orcid.org/0000-0003-0547-462X
https://orcid.org/0000-0001-8472-5698
https://orcid.org/0000-0001-9063-8590
https://orcid.org/0000-0003-4357-9043
https://orcid.org/0000-0002-6606-5427
https://orcid.org/0000-0002-6606-5427
https://orcid.org/0000-0002-3354-3330
https://orcid.org/0000-0002-2359-0379
https://orcid.org/0009-0003-3919-9686
https://orcid.org/0000-0002-6546-3685
https://orcid.org/0000-0002-0415-3536
https://orcid.org/0000-0002-0415-3536
https://orcid.org/0000-0001-9971-1635
https://orcid.org/0000-0001-7844-9033

DOI: 10.3310/GJIC1716

Angela Oswald (https://orcid.org/0000-0002-0581-8042):
Conceptualisation  (equal), Funding acquisition (equal),
Investigation (equal), Methodology (equal), Supervision (equal),
Writing - reviewing and editing (equal).

Thomas Pinkney (https:/orcid.org/0000-0001-7320-6673):
Conceptualisation  (equal), Funding acquisition (equal),
Methodology (equal), Supervision (equal), Writing - reviewing
and editing (equal).

Nikki Stubbs  (https:/orcid.org/0000-0001-9166-5822):
Conceptualisation  (equal), Funding acquisition (equal),
Investigation (equal), Methodology (equal), Supervision (equal),
Writing - reviewing and editing (equal).

Samantha Swan (https:/orcid.org/0009-0000-2255-1012):
Data curation (equal), Investigation (equal), Methodology (equal),
Project administration (equal), Resources (equal), Supervision
(equal), Validation (equal), Writing - reviewing and editing (equal).

David Torgerson (https:/orcid.org/0000-0002-1667-4275):
Conceptualisation  (equal), Funding acquisition (equal),
Methodology (equal), Supervision (equal), Writing - reviewing
and editing (equal).

Jacqueline Wilkinson (https:/orcid.org/0000-0003-4543-2109):
Data curation (equal), Investigation (equal), Methodology (equal),
Project administration (equal), Resources (equal), Supervision
(equal), Validation (equal), Writing - reviewing and editing (equal).

Lyn Wilson (https://orcid.org/0000-0002-6647-1089):
Investigation (equal), Methodology (equal), Supervision (equal),
Writing - reviewing and editing (equal).

Sabeen Zahra (https://orcid.org/0000-0001-8940-3399): Data
curation (equal), Investigation (equal), Methodology (equal),
Project administration (equal), Resources (equal), Supervision
(equal), Validation (equal), Writing - reviewing and editing (equal).

lan Chetter (https://orcid.org/0000-0002-2566-6859):
Conceptualisation (lead), Funding acquisition (lead), Methodology
(lead), Supervision (lead), Visualisation (lead), Writing - original
draft (lead), Writing - reviewing and editing (lead).

SWHSI-2 Site Investigators

*Denotes principal investigator.

Aneurin Bevan University Health Board: A Clothier, D Bosanquet®,
M Blow, C Price; Bradford Teaching Hospitals NHS Foundation Trust:
J Todd; Doncaster and Bassetlaw Hospitals NHS Foundation Trust: T
Munro, W Pillay*, A Pradhan; The Dudley Group NHS Foundation
Trust: A Garnham*, M Wall, K Powezka, A Syed; Frimley Health

24

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Health Technology Assessment 2026 Vol. 30 No. 32

NHS Foundation Trust: D Gerrard*, A Croucher, N Hadjievangelou;
Hull University Teaching Hospitals NHS Trust: A Firth, T Roe, G
Smith*; Imperial College Healthcare NHS Trust: C Bicknell,* C Carr,
E Negbenose, L Tarusan; NHS Lanarkshire: A Vesey*, D Wilson, D
Bell; Leeds Teaching Hospitals NHS Trust: J Fletcher, C Greenwood?,
T Wallace*; Liverpool University Hospitals NHS Foundation Trust:
S Vallabhaneni*, S Holder, J Williams; NHS Lothian: S Sim, AL
Tambyraja*, F Kerray; Mid Yorkshire Teaching NHS Trust: A Ng*, M
Sylvester, L Slater; Manchester University NHS Foundation Trust:
ST Rashid*, A Palacios, K Feld; The Newcastle Upon Tyne Hospitals
NHS Foundation Trust: S Nandhra, G Stansby*, N Parr; Northumbria
Healthcare NHS Foundation Trust: L Jones, J Milne*, C Stubbs; North
Bristol NHS Trust: R Hinchliffe*, C Twine; The Pennine Acute Hospital
NHS Trust: GA Antoniou*, C Corbett, S Munt, S Warran; The Queen
Elizabeth Hospital Kings Lynn NHS Foundation Trust: R Fletcher*;
Norfolk and Norwich University Hospitals NHS Foundation Trust:
W Al-Jundi*, M Burrows, P Stather; Royal Cornwall Hospitals NHS
Trust: R Barnes*, T Woodrow, B Adams; Royal Free London NHS
Foundation Trust: O Agu*,Y Gleeson, R D’Souza, L Erete; Shrewsbury
and Telford Hospital NHS Trust: S Jones*, C Checketts, D Bajic, R
Matravers; St George’s University Hospital NHS Foundation Trust: |
Loftus*, J Budge, B Azhar; University Hospitals of Birmingham NHS
Foundation Trust (Queen Elizabeth Hospital): R Hancox, C Pearce,
N Suggett*, A Whitehouse; University Hospitals of Birmingham
NHS Foundation Trust (Heartlands Hospital): M Juszczak*, A Syed;
University Hospitals of Derby and Burton: G Kuhan*, S Premnath;
University Hospitals of Leicester NHS Trust: N Dattani*, V Hollings,
F Khasawneh; Worcester Acute Hospitals NHS Trust: J AlShakarchi*,
E Packer.

Acknowledgements
The research team would like to thank the study participants
who have kindly agreed to take part in this study.

We would also like to thank our patient and public involvement
representatives Debbie Butler, Deb Smith and Bob Alleway
whose input has been indispensable in providing patient insight
to the study design and conduct. We also thank our other PPI
contributors who input during the study.

We would like to also thank Claire Acey and Judith Long
(Hull University Teaching Hospitals NHS Trust) and Sally
Baker and Emma Toyne (York Trials Unit, University of York)
for their administrative support for this study. We also
gratefully acknowledge the data management support from
Val Wadsworth, Sarah Gardner-Bailey, Matthew Bailey, Sue
Heslop, Rachel Herdsman and Maddy Elliot at York Trials Unit,
University of York, and thank Charlie Peck at York Trials Unit,
University of York for his statistical support of this study.
The contributions to study management from Victoria Exley,
Jennifer McCaffery, Sara Rodgers and Hannah Rodrick are also
gratefully acknowledged.


https://orcid.org/0000-0002-0581-8042
https://orcid.org/0000-0001-7320-6673
https://orcid.org/0000-0001-9166-5822
https://orcid.org/0009-0000-2255-1012
https://orcid.org/0000-0002-1667-4275
https://orcid.org/0000-0003-4543-2109
https://orcid.org/0000-0002-6647-1089
https://orcid.org/0000-0001-8940-3399
https://orcid.org/0000-0002-2566-6859

DOI: 10.3310/GJIC1716

We also extend our thanks to the Trial Steering Committee:
Professor Richard Grieve (Chair), Mr Tristan Lane, Professor
Dileep Lobo, Professor Judith Tanner, Margaret Ogden, Peter
Wheatstone and Data Monitoring Committee: Professor Peter
Holt (Chair), Sarah Brown and Professor Andrea Nelson, for their
support, oversight and input during the study.

Thanks also go to all clinical and research staff who supported
the study at: Aneurin Bevan University Health Board; Bradford
Teaching Hospitals NHS Foundation Trust; Doncaster and
Bassetlaw Hospitals NHS Foundation Trust; The Dudley Group
NHS Foundation Trust; Frimley Health NHS Foundation Trust;
Hull University Teaching Hospitals NHS Trust; Imperial College
Healthcare NHS Trust; NHS Lanarkshire; Leeds Teaching Hospitals
NHS Trust; Liverpool University Hospitals NHS Foundation Trust;
NHS Lothian; Mid Yorkshire Teaching NHS Trust; Manchester
University NHS Foundation Trust; The Newcastle Upon Tyne
Hospitals NHS Foundation Trust; Northumbria Healthcare
NHS Foundation Trust; North Bristol NHS Trust; The Pennine
Acute Hospital NHS Trust; The Queen Elizabeth Hospital Kings
Lynn NHS Foundation Trust; Norfolk and Norwich University
Hospitals NHS Foundation Trust; Royal Cornwall Hospitals NHS
Trust; Royal Free London NHS Foundation Trust; Shrewsbury
and Telford Hospital NHS Trust; St George’s University Hospital
NHS Foundation Trust; University Hospitals of Birmingham NHS
Foundation Trust (Queen Elizabeth and Heartlands Hospitals;
University Hospitals of Derby and Burton; University Hospitals
of Leicester NHS Trust; Worcester Acute Hospitals NHS Trust).

Patient data statement

This work uses data provided by patients and collected by the
NHS as part of their care and support. Using patient data is
vital to improve health and care for everyone. There is huge
potential to make better use of information from people's
patient records, to understand more about disease, develop new
treatments, monitor safety and plan NHS services. Patient data
should be kept safe and secure, to protect everyone’s privacy,
and it's important that there are safeguards to make sure that
they are stored and used responsibly. Everyone should be able
to find out about how patient data are used. #datasaveslives You
can find out more about the background to this citation here:
https:/understandingpatientdata.org.uk/data-citation

Data-sharing statement
Anonymised data are available  from: https://osf.
io/8mehf/?view_only=07643d8f208f45f18b214594ca645103.

All data requests should be submitted to the corresponding
author for consideration. Sharing of this anonymised data is
covered by original participant consent for the SWHSI-2 trial
which permits sharing of data to support future research via
sharing anonymously.

This synopsis should be referenced as follows:

Arundel C, Mandefield L, Fairhurst C, Baird K, Saramago P, Gkekas A, et al. Clinical and cost-effectiveness of negative pressure wound therapy versus usual care for surgical wounds healing

Health Technology Assessment 2026 Vol. 30 No. 32

Ethics statement
The study was approved by the Leeds East Research Ethics
Committee on 5 April 2019 (reference 19/YH/0054).

Information governance statement

Hull University Teaching Hospitals NHS Trust (Sponsor) and
York Trials Unit, University of York (Clinical Trials Unit) are
committed to handling all personal information in line with the
UK Data Protection Act (2018) and the General Data Protection
Regulation (EU GDPR) 2016/679.

Under the Data Protection legislation York Trials Unit, University
of York is the Data Processor; Hull University Teaching Hospitals
NHS Trust is the Data Controller and personal data were
processed in accordance with their instructions. You can find
out more about how we handle personal data, including how to
exercise your individual rights and the contact details for Hull
University Teaching Hospitals NHS Trust Data Protection Officer
here hyp-tr.informationgovernance.huthnlag@nhs.net. www.
hey.nhs.uk/privacy/data-protection/

Disclosure of interests

Full disclosure of interests: Completed ICMJE forms for all
authors, including all related interests, are available in the toolkit
on the NIHR Journals Library report publication page at https:/
doi.org/10.3310/GJIC1716.

Primary conflicts of interest: Catherine Arundel declares
additional NIHR funding for projects outside of this work, and
support for attendance to present the study at the Vascular
Society of Great Britain and Ireland Annual Scientific Meetings
in 2021 and 2024.

Laura Mandefield declares additional NIHR funding for projects
outside of this work, and involvement as an independent member
for Data Monitoring and Ethics Committees (NIHR REACH-ASD;
ACORN l1) and Trial Steering Committees (NIHR ASPECT).

Pedro Saramago was a member of of the HTA Commissioning
Committee (2022 and 2023).

Rhiannon Macefield was supported by the National Institute for
Health and Care Research (NIHR) Biomedical Research Centre
(BRC) at University Hospitals Bristol.

Jane Blazeby was supported by the National Institute for Health
and Care Research (NIHR) Biomedical Research Centre (BRC) at
University Hospitals Bristol, declares additional NIHR funding
for projects outside of this work, and participation on a data
safety monitoring or advisory board (UNDER). Jane Blazeby
has also previously been a member of the NIHR CTU Standing
Advisory Committee.

25

by secondary intention: the SWHSI 2 pragmatic RCT. Health Technol Assess 2026;30(32). https:/doi.org/10.3310/GJIC1716


https://doi.org/10.3310/GJIC1716
https://understandingpatientdata.org.uk/data-citation
https://osf.io/8mehf/?view_only=07643d8f208f45f18b214594ca645103
https://osf.io/8mehf/?view_only=07643d8f208f45f18b214594ca645103
www.hyp-tr.informationgovernance.huthnlag@nhs.net
www.hey.nhs.uk/privacy/data-protection/
www.hey.nhs.uk/privacy/data-protection/
https://www.journalslibrary.nihr.ac.uk/hta/GJIC1716#bn1
https://www.journalslibrary.nihr.ac.uk/hta/GJIC1716#bn1

DOI: 10.3310/GJIC1716

Jo Dumville declares additional NIHR funding for projects
outside of this work. Jo Dumville was also previously a member
of the HTA General Committee and HTA Fast Track Committee
(2021).

Catherine Hewitt declares payments made to the academic
institution for membership in the NIHR HTA Commissioning
committee (2015-22) and NIHR HTA General Committee
(2023-present), Deputy Chair of the NIHR HTA Commissioning
committee (2019-22) and as Chair of the NIHR HTA General
committee (2023-present), funding as a NIHR Senior Investigator,
and unpaid involvement as a member of the NIHR CTU SAC
(2020-2). Catherine Hewitt was also a member of the HTA
Commissioning Sub-Board (EOI), HTA Post-Funding Committee
teleconference, HTA Funding Committee Policy Group (formerly
CSG), HTA Commissioning Committee, NIHR CTU Standing
Advisory Committee, HTA - Fast-Track Funding Committee, HTA
Fast Track Committee (June 2021) and is a member of the CTUs
funded by NIHR.

Matthew Lee declared additional NIHR funding for projects
outside of this work (NIHR RfPB and NIHR HTA).

Thomas Pinkney was a member of HTA Clinical Evaluations and
Trials Committee.

Nikki Stubbs declares support for involvement with the Society
of Tissue Viability through education endorsements for wound
care companies.

David Torgerson was a member of CTUs funded by NIHR.

lan Chetter declares funding from the NIHR HTA for the Maximise
study (Reference: 152587), is the President Elect of the Vascular
Society of Great Britain and Ireland, and a member of the NIHR
HTA Prioritisation Committee B (in hospital).

All other named authors declare no conflict of interest.

Department of Health and Social Care

disclaimer

This publication presents independent research commissioned
by the National Institute for Health and Care Research (NIHR).
The views and opinions expressed by authors in this publication
are those of the authors and do not necessarily reflect those
of the NHS, the NIHR, MRC, NIHR Coordinating Centre, the
Health Technology Assessment programme or the Department
of Health and Social Care.

This synopsis was published based on current knowledge at
the time and date of publication. NIHR is committed to being
inclusive and will continually monitor best practice and guidance
in relation to terminology and language to ensure that we remain
relevant to our stakeholders.

26

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Health Technology Assessment 2026 Vol. 30 No. 32

Trial registration
This trial is registered as
ISRCTN 26277546.

Current Controlled Trials

Funding

This synopsis presents independent research funded by the
National Institute for Health and Care Research (NIHR) Health
Technology Assessment programme as award number 17/42/94.

Award publications

This synopsis provided an overview of the research award A
pragmatic multicentre randomised controlled trial to assess the
clinical and cost effectiveness of negative pressure wound therapy
versus usual care for surgical wounds healing by secondary
intention (SWHSI 2).

Other articles published as part of this thread are:

Arundel CE, Mandefield L, Fairhurst C, Baird K, Gkekas
A, Saramago P, et al. Negative pressure wound therapy
versus usual care in patients with surgical wound healing
by secondary intention in the UK (SWHSI-2): an open-
label, multicentre, parallel-group, randomised controlled
trial. Lancet 2025;405:1689-99. https://doi.org/10.1016/
S0140-6736(25)00143-6

Arundel C, Zahra S, Chetter I; SWHSI-2 Trial Investigators.
Surgical wounds healing by Secondary Intention-2 Trial:
outcomes and learning from the internal pilot phase and
main trial. Pilot Feasibility Stud 2025;11:90. https:/doi.
org/10.1186/s40814-025-01658-w

Saramago P, Gkekas A, Arundel CE, Chetter I; SWHSI-2 Trial
Investigators. Negative pressure wound therapy for surgical
wounds healing by secondary intention is not cost-effective. Br
J Surg 2025;12:znaf077. https://doi.org/10.1093/bjs/znaf077

Macefield R, Mandefield L, Blazeby JM, Fairhurst C, Baird K,
Arundel C, et al. Modification and validation of the Bluebelle
Wound Healing Questionnaire (WHQ) for assessing surgical
site infection in wounds healing by secondary intention. J
Tissue Viability 2025;34:100889. https:/doi.org/10.1016/j.
jtv.2025.100889

For more information about this research, please view the
award page (www.fundingawards.nihr.ac.uk/award/17/42/94).

Additional outputs

Chetter IC, Arundel CE, Corbacho-Martin B, Hewitt C, Fairhurst C,
Joshi K, et al. Negative pressure wound therapy versus usual care
for surgical wounds healing by secondary intention (SWHSI-2


https://doi.org/10.1016/S0140-6736(25)00143-6
https://doi.org/10.1016/S0140-6736(25)00143-6
https://doi.org/10.1186/s40814-025-01658-w
https://doi.org/10.1186/s40814-025-01658-w
https://doi.org/10.1093/bjs/znaf077
https://doi.org/10.1016/j.jtv.2025.100889
https://doi.org/10.1016/j.jtv.2025.100889
www.fundingawards.nihr.ac.uk/award/17/42/94

DOI: 10.3310/GJIC1716

trial): study protocol for a pragmatic, multicentre, cross surgical
specialty, randomised controlled trial. Trials 2021;22:739. https:/
doi.org/10.1186/s13063-021-05662-2

Conferences

Chetter |. Surgical Wounds Healing by Secondary Intention;
Management Pathway - From Assessment to Treatment. Charing
Cross International Symposium, April 2019.

Arundel C. Surgical Wound Healing by Secondary Intention Trial-2.
Wounds UK, November 2019.

Arundel C. Surgical Wound Healing by Secondary Intention Trial-2.
National Research Collaborative Meeting, December 2019.

Chetter I. The SWHSI Programme Grant and SWHSI-2 Trial.
Wounds Research Network - European Wound Management
Association Conference, November 2020.

Arundel C. Surgical Wound Healing by Secondary Intention Trial-2.
Wounds Research Network/Tissue Viability Society Conference,
September 2021.

Arundel C. Assessment of Healing in Open Surgical Wounds.
Wounds Research Network/Tissue Viability Society Conference,
September 2021.

Arundel C. Surgical Wound Healing by Secondary Intention Trial-2.
Vascular Society Annual Scientific Meeting, December 2021.

Arundel C. Surgical Wound Healing by Secondary Intention Trial-2.
Yorkshire Vascular Forum, June 2022.

Chetter |. A Decade of Surgical Wounds Research. The Grey Turner
Lecture - University of Newcastle, June 2024.

Arundel C, Chetter |, Dixon S. Surgical Wound Healing by Secondary
Intention Trial-2 Results. Vascular Society Annual Scientific
Meeting, November 2024.

Chetter 1. Surgical Wound Healing by Secondary Intention
Trial-2 Results. Vascular Society of Aotearoa New Zealand,
February 2025.

Arundel C. Surgical Wound Healing by Secondary Intention Trial-2
Results. European Wound Management Association Conference,
March 2025.

Arundel C. Surgical Wound Healing by Secondary Intention Trial-2
Results. Society of Tissue Viability Conference, May 2025.

Arundel C. Surgical Wound Healing by Secondary Intention Trial-2
Results. Association of Surgeons of Great Britain and Ireland
Conference, May 2025.

This synopsis should be referenced as follows:

Arundel C, Mandefield L, Fairhurst C, Baird K, Saramago P, Gkekas A, et al. Clinical and cost-effectiveness of negative pressure wound therapy versus usual care for surgical wounds healing

Health Technology Assessment 2026 Vol. 30 No. 32

Arundel C. Surgical Wound Healing by Secondary Intention Trial-2
Results. Surgical Infection Society - Europe, May 2025.

Seminars

Chetter I, Arundel C. Surgical Wound Healing by Secondary
Intention Trial-2. National Wound Care Strategy - Evidence for
Wound Care Seminar, July 2019.

About this synopsis

The contractual start date for this research was in November
2018. This article began editorial review in October 2024 and
was accepted for publication in September 2025. The authors
have been wholly responsible for all data collection, analysis
and interpretation, and for writing up their work. The Health
Technology Assessment editors and publisher have tried to
ensure the accuracy of the authors’ article and would like to
thank the reviewers for their constructive comments on the draft
document. However, they do not accept liability for damages or
losses arising from material published in this synopsis.

Copyright

Copyright © 2026 Arundel et al. This work was produced by
Arundel et al. under the terms of a commissioning contract
issued by the Secretary of State for Health and Social Care. This
is an Open Access publication distributed under the terms of the
Creative Commons Attribution CC BY 4.0 licence, which permits
unrestricted use, distribution, reproduction and adaptation in
any medium and for any purpose provided that it is properly
attributed. See: https:/creativecommons.org/licenses/by/4.0/.
For attribution the title, original author(s), the publication source
- NIHR Journals Library, and the DOI of the publication must
be cited.

Published by the NIHR Journals Library (www.journalslibrary.
nihr.ac.uk), produced by Newgen Digitalworks Pvt Ltd, Chennai,
India (www.newgen.co).

Disclaimer

Every effort has been made to obtain the necessary permissions
for reproduction, to credit original sources appropriately and to
respect copyright requirements. However, despite our diligence,
we acknowledge the possibility of unintentional omissions or
errors and we welcome notifications of any concerns regarding
copyright or permissions.

List of supplementary material

Report Supplementary Material 1
SWHSI-2 statistical analysis plan

Report Supplementary Material 2
SWHSI-2 health economics analysis plan

27

by secondary intention: the SWHSI 2 pragmatic RCT. Health Technol Assess 2026;30(32). https:/doi.org/10.3310/GJIC1716


https://doi.org/10.3310/GJIC1716
https://doi.org/10.1186/s13063-021-05662-2
https://doi.org/10.1186/s13063-021-05662-2
https://creativecommons.org/licenses/by/4.0/
www.journalslibrary.nihr.ac.uk
www.journalslibrary.nihr.ac.uk
www.newgen.co
https://www.journalslibrary.nihr.ac.uk/publications/GJIC1716/17-42-94-supp1.pdf
https://www.journalslibrary.nihr.ac.uk/publications/GJIC1716/17-42-94-supp2.pdf

DOI: 10.3310/GJIC1716

Supplementary material can be found on the
NIHR Journals Library report page (https:/doi.
org/10.3310/GJIC1716).

Supplementary material has been provided by
the authors to support the report and any files
provided at submission will have been seen by
peer reviewers, but not extensively reviewed.
Any supplementary material provided at a
later stage in the process may not have been
peer reviewed.

The supplementary materials (which include
but are not limited to related publications,
patient information leaflets and questionnaires)
are provided to support and contextualise the
publication. Every effort has been made to obtain
the necessary permissions for reproduction,

to credit original sources appropriately, and

to respect copyright requirements. However,
despite our diligence, we acknowledge the
possibility of unintentional omissions or errors
and we welcome notifications of any concerns
regarding copyright or permissions.

List of abbreviations

A&E accident and emergency

API Associate Principal Investigator

CDC Centre for Disease Control and
Prevention

CEAC cost-effectiveness acceptability
curves

COVID-19 coronavirus disease 2019

CVD cardiovascular disease

EQ-5D-5L EuroQol-5 Dimensions, five-level
version

GP general practitioner

HRQoL health-related quality of life

IPD individual patient data

JLA-VPSP James Lind Alliance Vascular Priority
Setting Partnership

MCAR missing completely at random

NICE National Institute for Health and
Care Excellence

28

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Health Technology Assessment 2026 Vol. 30 No. 32

NIHR National Institute for Health and

Care Research
NMB
NPWT

net monetary benefit

negative pressure wound therapy
PPI patient and public involvement
PIS patient information sheet

PVD peripheral vascular disease

QALY

RCT randomised controlled trial

quality-adjusted life-year

ROC receiver operating characteristic
SSI surgical site infection

SWAT
SWHSI

study within a trial

surgical wounds healing by
secondary intention

WHQ Wound Healing Questionnaire

References

1.

Chetter IC, Oswald AV, Fletcher M, Dumville JC,
Cullum NA. A survey of patients with surgical wounds
healing by secondary intention; an assessment of prev-
alence, aetiology, duration and management. J Tissue
Viability 2016;26:103-7. http://doi.org/10.1016/j.
jtv.2016.12.004

Chetter IC, Oswald AV, McGinnis E, Stubbs N, Arundel
C, Buckley H, et al. Patients with surgical wounds
healing by secondary intention: a prospective, cohort
study. Int J Nurs Stud 2019;89:62-71. https:/doi.
org/10.1016/j.ijnurstu.2018.09.011

Sandy-Hodgetts K, Carville K, Leslie GD. Determining
risk factors for surgical wound dehiscence: a literature
review. Int Wound J 2015;12:265-75.

McCaughan D, Sheard L, Cullum N, Dumville J,
Chetter |. Patient’s perceptions and experiences
of living with a surgical wound healing by second-
ary intention: a qualitative study. Int J Nurs Stud
2018;77:29-38.

3M. 3M Negative Pressure Wound Therapy (NPWT).
2024. URL: www.3m.co.uk/3M/en_GB/Medical-GB/
products/negative-pressure-wound-therapy/
(accessed 15 May 2024).

Saramago-Goncalves PR, Claxton K, Welton N, Soares
M. Bayesian econometric modelling of observational
data for cost-effectiveness analysis: establishing the
value of negative pressure wound therapy in the heal-
ing of open surgical wounds. J Roy Statistical Society


https://www.journalslibrary.nihr.ac.uk/hta/GJIC1716#bn1
https://www.journalslibrary.nihr.ac.uk/hta/GJIC1716#bn1
http://doi.org/10.1016/j.jtv.2016.12.004
http://doi.org/10.1016/j.jtv.2016.12.004
https://doi.org/10.1016/j.ijnurstu.2018.09.011
https://doi.org/10.1016/j.ijnurstu.2018.09.011
https://www.3m.co.uk/3M/en_GB/Medical-GB/products/negative-pressure-wound-therapy/
https://www.3m.co.uk/3M/en_GB/Medical-GB/products/negative-pressure-wound-therapy/

DOI: 10.3310/GJIC1716

10.

11.

12.

13.

14.

15.

16.

2020;183:1575-93.
rssa.12596

Chetter IC, Arundel C, Bell K, Buckley H, Claxton K,
Corbacho Martin B, et al. The epidemiology, man-
agement and impact of surgical wounds healing by
secondary intention: a research programme including
the SWHSI feasibility RCT. Programme Grants Appl Res
2020;8:1-122. https://doi.org/10.3310/pgfar08070

Dumville JC, Owens GL, Crosbie EJ, Peinemann F, Liu
Z. Negative pressure wound therapy for treating surgi-
cal wounds healing by secondary intention. Cochrane
Database Syst Rev 2015;2015:CD011278. https:/doi.
org/10.1002/14651858.CD011278.pub2

Ulas-Biter L, Beck GMN, Mannaerts GHH, Stok
MM, van der Ham AC, Grotenhuis BA. The use of
negative-pressure wound therapy in pilonidal sinus
disease: a randomized controlled trial comparing
negative-pressure wound therapy versus standard
open wound care after surgical excision. Dis Colon
Rectum 2014;57:1406-11.

https:/doi.org/10.1111/

Monsen C, Wann-Hansson C, Wictorsson C, Acosta
S. Vacuum-assisted wound closure versus alginate
for the treatment of deep perivascular wound infec-
tions in the groin after vascular surgery. J Vasc Surg
2014;59:145-51.

Dumville JC, Hinchliffe RJ, Cullum N, Game F, Stubbs
N, Sweeting M. Negative pressure wound therapy for
treating foot wounds in people with diabetes mellitus.
Cochrane Database Syst Rev 2013;10:CD010318.
https://doi.org/10.1002/14651858.CD010318.pub2

Armstrong DG, Lavery LA; Diabetic Foot Study
Consortium. Negative pressure wound therapy after
partial diabetic foot amputation: a multicentre, ran-
domised controlled trial. Lancet 2005;366:1704-10.

Chetter IC, Arundel C, Corbacho-Martin B, Hewitt C,
Fairhurst C, Joshi K, et al. Negative pressure wound
therapy versus usual care for surgical wounds healing
by secondary intention (SWHSI-2 trial): study protocol
for a pragmatic, multicentre, cross surgical specialty,
randomised controlled trial. Trials 2021;22:739.
https://doi.org/10.1186/s13063-021-05662-2

Hrobjartsson A, Thomsen AS, Emanuelsson F,
Emanuelsson F, Tendal B, Hilden J, et al. Observer bias
in randomised clinical trials with binary outcomes:
systematic review of trials with both blinded and non-
blinded outcome assessors. BMJ 2012;37:e1119.

Brooks R, Rabin R, De Charro F. The Measurement and
Valuation of Health Status Using EQ-5D: A European
Perspective. Dordrecht, The Netherlands: Kluwer
Academic Publishers; 2003.

Macefield RC, Reeves BC, Milne TK, Nicholson
A, Blencowe NS, Calvert M, et al. Development

This synopsis should be referenced as follows:

Arundel C, Mandefield L, Fairhurst C, Baird K, Saramago P, Gkekas A, et al. Clinical and cost-effectiveness of negative pressure wound therapy versus usual care for surgical wounds healing

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Health Technology Assessment 2026 Vol. 30 No. 32

of a single, practical measure of surgical site
infection (SSI) for patient report or observer com-
pletion. J Infect Prev 2017;18:170-9. https:/doi.
org/10.1177/1757177416689724

Danne J, Gwini S, McKenzie D, Danne P. A retrospec-
tive study of pilonidal sinus healing by secondary
intention using negative pressure wound therapy
versus alginate or gauze dressings. Ostomy Wound
Manage 2017;63:47-53.

Blume PS, Walters J, Payne W, Ayala J, Lantis J.
Comparison of negative pressure wound therapy using
vacuum-assisted closure with advanced moist wound
therapy in the treatment of diabetic foot ulcers: a
multicenter randomized controlled trial. Diabetes Care
2008;31:631-6.

Fine JP, Gray RJ. A proportional hazards model for the
subdistribution of a competing risk. J Am Stat Assoc
1999;94:496-509. https:/doi.org/10.2307/2670170

Balke A, Pearl J. Bounds on treatment effects from
studies with imperfect compliance. J Am Stat Assoc
1997;92:1171-6. https://doi.org/10.2307/2965583

CDC/NHSN. Surveillance Definitions for Specific Types
of Infections. 2014. URL: www.socinorte.com/wp-con-
tent/uploads/2014/06/17pscNosInfDef_current.pdf
(accessed 5 December 2025).

Arundel C, Zahra S, Chetter I; SWHSI-2 Trial
Investigators. Surgical wounds healing by sec-
ondary intention 2 trial: outcomes and learning
from the internal pilot phase and main trial. Pilot
Feasibility Stud 2025;11:90. https://doi.org/10.1186/
s40814-025-01658-w

Arundel CE, Mandefield L, Fairhurst C, Baird K, Gkekas
A, Saramago P, et al. Negative Pressure Wound Therapy
versus usual care in patients with surgical wounds
healing by secondary intention (SWHSI-2): an open,
UK, multi-centre, parallel randomised clinical trial.
Lancet 2025;405:1689-99. https://doi.org/10.1016/
S0140-6736(25)00143-6

Onyekwelu |, Yakkanti R, Protzer L, Pinkston CM,
Tucker C, Seligson D. Surgical wound classification
and surgical site infections in the orthopaedic patient.
J Am Acad Orthop Surg Glob Res Rev 2017;1:€022.
https://doi.org/10.5435/JAAOSGlobal-D-17-00022

Saramago PR, Gkekas A, Arundel C, Chetter I. Cost-
effectiveness of negative pressure wound therapy
for surgical wounds healing by secondary intention:
a model-based analysis. Br J Surg 2025;12:znaf077.
https:/doi.org/10.1093/bjs/znaf077

Abbott TEF, Fowler AJ, Dobbs TD, Harrison EM, Gillies
MA, Pearse RM. Frequency of surgical treatment and
related hospital procedures in the UK: a national
ecological study using hospital episode statistics. Br J

29

by secondary intention: the SWHSI 2 pragmatic RCT. Health Technol Assess 2026;30(32). https:/doi.org/10.3310/GJIC1716


https://doi.org/10.3310/GJIC1716
https://doi.org/10.1111/rssa.12596
https://doi.org/10.1111/rssa.12596
https://doi.org/10.3310/pgfar08070
https://doi.org/10.1002/14651858.CD011278.pub2
https://doi.org/10.1002/14651858.CD011278.pub2
https://doi.org/10.1002/14651858.CD010318.pub2
https://doi.org/10.1186/s13063-021-05662-2
https://doi.org/10.1177/1757177416689724
https://doi.org/10.1177/1757177416689724
https://doi.org/10.2307/2670170
https://doi.org/10.2307/2965583
http://www.socinorte.com/wp-content/uploads/2014/06/17pscNosInfDef_current.pdf
http://www.socinorte.com/wp-content/uploads/2014/06/17pscNosInfDef_current.pdf
https://doi.org/10.1186/s40814-025-01658-w
https://doi.org/10.1186/s40814-025-01658-w
https://doi.org/10.1016/S0140-6736(25)00143-6
https://doi.org/10.1016/S0140-6736(25)00143-6
https://doi.org/10.5435/JAAOSGlobal-D-17-00022
https://doi.org/10.1093/bjs/znaf077

DOI: 10.3310/GJIC1716

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

30

Anaesth 2017;119:249-57. https://doi.org/10.1093/
bja/aex137

Macefield R, Mandefield L, Blazeby JM, Fairhurst C,
Baird K, Arundel C, et al. Modification and valida-
tion of the Bluebelle Wound Healing Questionnaire
(WHQ) for assessing surgical site infection in
wounds healing by secondary intention. J Tissue
Viability 2025;34:100889. https://doi.org/10.1016/j.
jtv.2025.100889

NHS Digital. National Diabetes Foot Care Audit Third
Annual Report. UK: NHS England; 2018.

Chuter V, Schaper N, Mills J, Hinchliffe R, Russell D,
Azuma N, et al. Effectiveness of revascularisation
for the ulcerated foot in patients with diabetes
and peripheral artery disease: a systematic review.
Diabetes Metab Res Rev 2024;40:e3700. https:/doi.
org/10.1002/dmrr.3700

Zens Y, Barth M, Bucher HC, Dreck K, Felsch M,
Grol3 W, et al. Negative pressure wound therapy in
patients with wounds healing by secondary intention:
a systematic review and meta-analysis of randomised
controlled trials. Syst Rev 2020;9:238. https:/doi.
org/10.1186/s13643-020-01476-6

Bluebelle Study Group. Validation of the bluebelle
wound healing questionnaire for assessment of
surgical-site infection in closed primary wounds
after hospital discharge. Br J Surg 2019;106:226-35.
https://doi.org/10.1002/bjs.11008

Avery KNL, Williamson P, Gamble C, Francischetto
EO, Metcalfe C, Davidson P, et al. Informing efficient
randomised controlled trials: exploration of chal-
lenges in developing progression criteria for internal
pilot studies. BMJ Open 2017;7:€e013537. https:/doi.
org/10.1136/bmjopen-2016-013537

Arundel C, Fairhurst C, Corbacho-Martin B, Buckley
H, Clarke E, Cullum N, et al. Pilot feasibility random-
ized clinical trial of negative-pressure wound therapy
versus usual care in patients with surgical wounds
healing by secondary intention. BJS Open 2018;2:99-
111. https:/doi.org/10.1002/bjs5.49

Ohr SO, Ball J, Teber E, Ferguson JK, Petherbridge
R, Giles M. Effectiveness of HealthTracker for post-
caesarean section surgical site infection surveillance:
anintervention study. Nurs Health Sci 2024,26:e13108.
https://doi.org/10.1111/nhs.13108

Macefield RCA, Avery KNL, Blazeby JM, et al. New
Frontiers in Surgical Site Infection (SSI) Assessment:
Developing Reliable, Valid and Efficient Electronic Patient-
reported Methods for Remote and Blinded Trial Outcome
Assessment and Follow-up. International Clinical Trials
Methodology Conference, Harrogate, UK, 2022

Sidapra M. SWHSI-3 - Surgical Wounds Healing by
Secondary Intention: Development of a Core Outcome

NIHR Journals Library www.journalslibrary.nihr.ac.uk

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Health Technology Assessment 2026 Vol. 30 No. 32

Set, and Psychometric Evaluation and Mapping of the
WoundQoL Wound-specific Quality of Life Questionnaire.
2024. URL: https:/fundingawards.nihr.ac.uk/award/
NIHR303688 (accessed 25 June 2024).

National Institute for Health and Care Research.
Payment Guidance for Researchers and Professionals.
2024. URL: www.nihr.ac.uk/documents/
payment-guidance-for-researchers-and-profession-
als/27392 (accessed 11 June 2024).

National Institute for Health and Care Research. Equality,
Diversity and Inclusion Strategy 2022-2027. UK: National
Institute for Health and Care Research; 2022.

Mackeen AD, Berghella V, Larsen ML. Techniques
and materials for skin closure in caesarean section.
Cochrane Database Syst Rev 2012;11:CD003577.
https://doi.org/10.1002/14651858.CD003577.pub3

National Statistics. Welsh Index of Multiple Deprivation
(Full Index Update with Ranks). 2019. URL: www.gov.
wales/welsh-index-multiple-deprivation-full-in-
dex-update-ranks-2019 (accessed 1 May 2024).

Scottish Government. Scottish Index of Multiple
Deprivation 2020v2 Postcode Lookup File. 2020. URL:
www.gov.scot/publications/scottish-index-of-multi-
ple-deprivation-2020v2-postcode-look-up/ (accessed
1 May 2024).

Ministry of Housing Communities and Local
Government. English Indices of Deprivation. 2019. URL:
https:/imd-by-postcode.opendatacommunities.org/
imd/2019 (accessed 9 January 2023).

Nash D, McClure G, Mastracci TM, Anand SS. Social
deprivation and peripheral artery disease. Can J
Cardiol 2022;38:612-22. https://doi.org/10.1016/j.
cjca.2021.12.011

Action on Smoking and Health (ASH). Smoking
Statistics. 2023. URL: https://ash.org.uk/resources/
view/smoking-statistics (accessed 17 May 2024).

Office for National Statistics. Adult Smoking
Habits in the UK. 2021. URL: www.ons.gov.uk/
peoplepopulationandcommunity/healthandso-
cialcare/healthandlifeexpectancies/bulletins/
adultsmokinghabitsingreatbritain/2021#:~:text=.
xlsx-,Characteristics%200f%20current%20ciga-
rette%20smokers%20in%20the%20UK,million)%20
reported%20be (accessed 17 May 2024).

National Institute for Health and Care Excellence.
Chronic Wounds: Advanced Wound Dressings and
Antimicrobial Dressings. UK: National Institute for
Health and Care Excellence; 2016.

National Institute for Health and Care Excellence.
Surgical Site Infections: Prevention and Treatment. UK:
National Institute for Health and Care Excellence;
2020.


https://doi.org/10.1093/bja/aex137
https://doi.org/10.1093/bja/aex137
https://doi.org/10.1016/j.jtv.2025.100889
https://doi.org/10.1016/j.jtv.2025.100889
https://doi.org/10.1002/dmrr.3700
https://doi.org/10.1002/dmrr.3700
https://doi.org/10.1186/s13643-020-01476-6
https://doi.org/10.1186/s13643-020-01476-6
https://doi.org/10.1002/bjs.11008
https://doi.org/10.1136/bmjopen-2016-013537
https://doi.org/10.1136/bmjopen-2016-013537
https://doi.org/10.1002/bjs5.49
https://doi.org/10.1111/nhs.13108
https://fundingawards.nihr.ac.uk/award/NIHR303688
https://fundingawards.nihr.ac.uk/award/NIHR303688
http://www.nihr.ac.uk/documents/payment-guidance-for-researchers-and-professionals/27392
http://www.nihr.ac.uk/documents/payment-guidance-for-researchers-and-professionals/27392
http://www.nihr.ac.uk/documents/payment-guidance-for-researchers-and-professionals/27392
https://doi.org/10.1002/14651858.CD003577.pub3
https://www.gov.wales/welsh-index-multiple-deprivation-full-index-update-ranks-2019
https://www.gov.wales/welsh-index-multiple-deprivation-full-index-update-ranks-2019
https://www.gov.wales/welsh-index-multiple-deprivation-full-index-update-ranks-2019
https://www.gov.scot/publications/scottish-index-of-multiple-deprivation-2020v2-postcode-look-up/
https://www.gov.scot/publications/scottish-index-of-multiple-deprivation-2020v2-postcode-look-up/
https://imd-by-postcode.opendatacommunities.org/imd/2019
https://imd-by-postcode.opendatacommunities.org/imd/2019
https://doi.org/10.1016/j.cjca.2021.12.011
https://doi.org/10.1016/j.cjca.2021.12.011
https://ash.org.uk/resources/view/smoking-statistics
https://ash.org.uk/resources/view/smoking-statistics
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectancies/bulletins/adultsmokinghabitsingreatbritain/2021#:~:text=.xlsx-,Characteristics%20of%20current%20cigarette%20smokers%20in%20the%20UK,million)%20reported%20be
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectancies/bulletins/adultsmokinghabitsingreatbritain/2021#:~:text=.xlsx-,Characteristics%20of%20current%20cigarette%20smokers%20in%20the%20UK,million)%20reported%20be
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectancies/bulletins/adultsmokinghabitsingreatbritain/2021#:~:text=.xlsx-,Characteristics%20of%20current%20cigarette%20smokers%20in%20the%20UK,million)%20reported%20be
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectancies/bulletins/adultsmokinghabitsingreatbritain/2021#:~:text=.xlsx-,Characteristics%20of%20current%20cigarette%20smokers%20in%20the%20UK,million)%20reported%20be
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectancies/bulletins/adultsmokinghabitsingreatbritain/2021#:~:text=.xlsx-,Characteristics%20of%20current%20cigarette%20smokers%20in%20the%20UK,million)%20reported%20be
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectancies/bulletins/adultsmokinghabitsingreatbritain/2021#:~:text=.xlsx-,Characteristics%20of%20current%20cigarette%20smokers%20in%20the%20UK,million)%20reported%20be
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectancies/bulletins/adultsmokinghabitsingreatbritain/2021#:~:text=.xlsx-,Characteristics%20of%20current%20cigarette%20smokers%20in%20the%20UK,million)%20reported%20be

DOI: 10.3310/GJIC1716

48.

49.

50.

51.

52.

53.

54.

55.

56.

Sidapra M, Ramakrishnan P, Siracusa F, Walshaw J,
Long J, Arundel C, Chetter I. Patient-reported quality
of life factors in vascular surgical wounds healing by
secondary intention (SWHSI): a qualitative patient
and public involvement (PPI) exploration. J Vasc Soc
G B Irel 2023;2:154-9. http://doi.org/10.54522/
jvsgbi.2023.070

Blome C, Baade K, Debus ES, Price P, Augustin M.
The ‘Wound-Qol: a short questionnaire measuring
quality of life in patients with chronic wounds based
on three established disease-specific instruments.
Wound Repair Regen 2014;22:504-14. https:/doi.
org/10.1111/wrr.12193

Long J, Lathan R, Sidapra M, Gronlund T, Chetter IC;
on behalf of the Vascular Society of Great Britain and
Ireland Wounds Special Interest Group. Research
priorities for vascular wounds: results of the vascu-
lar society GBIl/James Lind Alliance priority setting
process. J Vasc Soc G B Irel 2022;1:110-6. http:/doi.
org/10.54522/jvsghi.2022.027

McCaffery J, Arundel CE, Chetter IC, Fairhurst C,
Joshi K, Mott A, Wilkinson J. Impact on Recruitment
of Adding an Infographic to a Patient Information
Leaflet. 2019. URL: www.qub.ac.uk/sites/
TheNorthernlrelandNetworkforTrials
MethodologyResearch/FileStore/
Filetoupload,9259361,en.pdf (accessed 25 June 2024).

Arundel C, Chetter 1, Fairhurst C, Joshi K,
McCaffery J, Mott A, Wilkinson J, et al. Effects on
Retention of Giving Trial Participants a Thank You
Card Following Each Study Visit. 2019. URL: www.
gub.ac.uk/sites/TheNorthernlrelandNetworkfor
TrialsMethodologyResearch/FileStore/
Filetoupload,959362,en.pdf (accessed 25 June 2024).

Treweek S, Bevan S, Bower P, Campbell M, Christie J,
Clarke M, et al. Trial forge guidance 1: what is a study
within a trial (SWAT)? Trials 2018;19:139. https:/doi.
org/10.1186/s13063-018-2535-5

Smith G, Gordon H, Twiddy M, et al. Through Knee
Amputations Impact on Quality of Life Compared to
above Knee Amputations - The HAMLET Trial. 2024.
URL: https:/fundingawards.nihr.ac.uk/award/
NIHR157343 (accessed 25 June 2024).

Elliott D, Ochieng CA, Zahra J, McNair AGK, Main BG,
Skilton A, et al.; Lotus clinical innovator collaborators.
What are patients told about innovative surgical pro-
cedures? A qualitative synthesis of 7 case studies in
the United Kingdom. Ann Surg 2023;278:e482-90.
https://doi.org/10.1097/SLA.0000000000005714

Yousefian F, Hesari R, Jensen T, Obagi S, Rgeai
A, Damiani G, et al. Antimicrobial wound dress-
ings: a concise review for clinicians. Antibiotics

This synopsis should be referenced as follows:

Arundel C, Mandefield L, Fairhurst C, Baird K, Saramago P, Gkekas A, et al. Clinical and cost-effectiveness of negative pressure wound therapy versus usual care for surgical wounds healing

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Health Technology Assessment 2026 Vol. 30 No. 32

(Basel)  2023;12:1434.
antibiotics12091434

Guest JF, Fuller GW, Vowden P. Cohort study evaluat-
ing the burden of wounds to the UK’s National Health
Service in 2017/2018: update from 2012/2013. BMJ
Open 2020;10:e045253. https://doi.org/10.1136/
bmjopen-2020-045253

Wong JLC, Ho CWY, Scott G, Machin JT, Briggs T.
Getting it right first time: the national survey of
surgical site infection rates in NHS trusts in England.
Ann R Coll Surg Engl 2019;101:463-71. https:/doi.
org/10.1308/rcsann.2019.0064

National Institute for Health and Care Excellence.
Surgical Site Infections: Prevention and Treatment
(Clinical Guideline: CG74). London: NICE; 2008.

Totty JP, Bua N, Smith GE, Harwood AE, Carradice
D, Wallace T, Chetter IC. Dialkylcarbamoyl chlo-
ride (DACC)-coated dressings in the management
and prevention of wound infection: a systematic
review. J Wound Care 2017;26:107-14. https:/doi.
org/10.12968/jowc.2017.26.3.107

Hussey L, Stocks SJ, Wilson P, Dumville JC, Cullum N.
Use of antimicrobial dressings in England and the asso-
ciation with published clinical guidance: interrupted
time series analysis. BMJ Open 2019;9:e028727.
https:/doi.org/10.1136/bmjopen-2018-028727

Game FL, Hinchliffe RJ, Apelqvist J, Armstrong DG,
Bakker K, Hartemann A, et al. A systematic review
of interventions to enhance the healing of chronic
ulcers of the foot in diabetes. Diabetes-Metab Res
Rev  2012;258:119-41. https://doi.org/10.1002/
dmrr.2246

https://doi.org/10.3390/

Barrigah-Benissan K, Ory J, Sotto A, Salipante F,
Lavigne JP, Loubet P. Antiseptic agents for chronic
wounds: a systematic review. Antibiotics (Basel,
Switzerland) 2022;11:350. https://doi.org/10.3390/
antibiotics11030350

Zhang F, Zongnan C, Su F, Zhang T. Comparison of
topical honey and povidone iodine-based dressings
for wound healing: a systematic review and meta-
analysis. J Wound Care 2021;30:528-536. https:/doi.
org/10.12968/jowc.2021.30.Sup4.528

Zubir MZM, Holloway S, Noor NM. Maggot therapy in
wound healing: a systematic review. Int J Environ Res
Public Health 2020;17:61083. https:/doi.org/10.3390/
ijerph17176103

Dumville JC, Worthy G, Bland JM, Cullum N, Dowson
C, Iglesias C, et al.; VenUS Il team. Larval therapy for
leg ulcers (VenUS Il): randomised controlled trial. BMJ
2009;338:b773. https://doi.org/10.1136/bmj.b773

31

by secondary intention: the SWHSI 2 pragmatic RCT. Health Technol Assess 2026;30(32). https:/doi.org/10.3310/GJIC1716


https://doi.org/10.3310/GJIC1716
http://doi.org/10.54522/jvsgbi.2023.070
http://doi.org/10.54522/jvsgbi.2023.070
https://doi.org/10.1111/wrr.12193
https://doi.org/10.1111/wrr.12193
http://doi.org/10.54522/jvsgbi.2022.027
http://doi.org/10.54522/jvsgbi.2022.027
https://www.qub.ac.uk/sites/TheNorthernIrelandNetworkforTrialsMethodologyResearch/FileStore/Filetoupload,959361,en.pdf
https://www.qub.ac.uk/sites/TheNorthernIrelandNetworkforTrialsMethodologyResearch/FileStore/Filetoupload,959361,en.pdf
https://www.qub.ac.uk/sites/TheNorthernIrelandNetworkforTrialsMethodologyResearch/FileStore/Filetoupload,959361,en.pdf
https://www.qub.ac.uk/sites/TheNorthernIrelandNetworkforTrialsMethodologyResearch/FileStore/Filetoupload,959361,en.pdf
https://www.qub.ac.uk/sites/TheNorthernIrelandNetworkforTrialsMethodologyResearch/FileStore/Filetoupload,959362,en.pdf
https://www.qub.ac.uk/sites/TheNorthernIrelandNetworkforTrialsMethodologyResearch/FileStore/Filetoupload,959362,en.pdf
https://www.qub.ac.uk/sites/TheNorthernIrelandNetworkforTrialsMethodologyResearch/FileStore/Filetoupload,959362,en.pdf
https://www.qub.ac.uk/sites/TheNorthernIrelandNetworkforTrialsMethodologyResearch/FileStore/Filetoupload,959362,en.pdf
https://doi.org/10.1186/s13063-018-2535-5
https://doi.org/10.1186/s13063-018-2535-5
https://fundingawards.nihr.ac.uk/award/NIHR157343
https://fundingawards.nihr.ac.uk/award/NIHR157343
https://doi.org/10.1097/SLA.0000000000005714
https://doi.org/10.3390/antibiotics12091434
https://doi.org/10.3390/antibiotics12091434
https://doi.org/10.1136/bmjopen-2020-045253
https://doi.org/10.1136/bmjopen-2020-045253
https://doi.org/10.1308/rcsann.2019.0064
https://doi.org/10.1308/rcsann.2019.0064
https://doi.org/10.12968/jowc.2017.26.3.107
https://doi.org/10.12968/jowc.2017.26.3.107
https://doi.org/10.1136/bmjopen-2018-028727
https://doi.org/10.1002/dmrr.2246
https://doi.org/10.1002/dmrr.2246
https://doi.org/10.3390/antibiotics11030350
https://doi.org/10.3390/antibiotics11030350
https://doi.org/10.12968/jowc.2021.30.Sup4.S28
https://doi.org/10.12968/jowc.2021.30.Sup4.S28
https://doi.org/10.3390/ijerph17176103
https://doi.org/10.3390/ijerph17176103
https://doi.org/10.1136/bmj.b773

DOI: 10.3310/GJIC1716 Health Technology Assessment 2026 Vol. 30 No. 32

Appendix 1 Summary of protocol amendments

TABLE 7 Summary of protocol amendments

Protocol Sponsor REC HRA

(version/ approval approval approval

date) Changes made (date) (date) (date)

V1121 Change to Inclusion criteria relating to participant age. Reduced from 18 Pre- Pre- Pre- 21 March

March 2019  years to 16 years at request of the approving Research Ethics Committee approval approval approval 19

v1.2 6 June  Clarification on derivation of sample size 7 June 18 July 5August 10

2019 Clarification to exclusion criteria 2019 2019 2019 September
Addition of details of engagement with sites 2019

Addition of wound photograph at Baseline
Removal of CDC assessment at 3 months, in selected sites

v1.33 Clarification to exclusion criteria 6 24 January 24 January 28 January
December Addition of two methodological SWATs January 2020 2020 2020
2019 Reduction of post wound healing photographs to one image at initial 2020

assessment

Inclusion of patient taken post wound healing photograph where required
Removal of right to erasure in accordance with GDPR for research

V1.4 31 July Addition of a participant newsletter 4 August 7 15 20
2020 Addition of pens with postal case report form (CRFs) 2020 September September October
Changes to participant photography procedure 2020 2020 2020

Addition of telephone follow-up
Addition of PPI group invite

v1.5 15 July  Change to allow consent to be obtained by any suitably qualified and 21 July  N/A 2 15 July
2021 experience member of the research team as agreed with local R&D and 2021 - notifica- September 2021
Sponsor tion only 2021
v1.6 1 July Reordering and shortening of M3, M6 and M12 Patient CRFs 14 July 17 August 30 August 10
2022 2022 2022 2022 October
2022

Appendix 2 Prespecified sensitivity and subgroup analyses

Sensitivity analysis of the primary outcome

TABLE 8 Sensitivity analyses on primary outcome

Description of analysis n HR (95% Cl) p-value
Competing risks model (death and amputation of SWHSI as competing events) 686 0.99 (0.80 to 1.24) 0.93
Wound location corrected (stratification errors) 686 1.10(0.90 to 1.33) 0.38
Baseline imbalances (including smoking status and alcohol consumption) 686 1.08 (0.88 to 1.33) 0.45
Wound area calculation 686 1.08 (0.88 to 1.32) 0.48
Removal of covariates that violate the proportional hazards assumption 686 1.04 (0.85 to 1.27) 0.69
CACE analysis (using received NPWT as a complier) 686 1.08 (0.81 to 1.43) 0.61
32
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Subgroup analysis

TABLE 9 Subgroup analysis

n HR (95% Cl) p-value
Subgroup: previous history of SWHSI? 641 1.00 (0.66 to 1.50) 0.98

a Treatment effect is the interaction term between allocation and history of SWHSI (yes/no).

Appendix 3 Site list

TABLE 10 List of recruiting sites

SWHSI-2 Recruiting NHS Trusts

Aneurin Bevan University Health Board (Bwrdd lechyd Prifysgol Aneurin Bevan)
Bradford Teaching Hospitals NHS Foundation Trust

Royal Cornwall Hospitals NHS Trust

Doncaster and Bassetlaw Teaching Hospitals NHS Foundation Trust
The Dudley Group NHS Foundation Trust

Frimley Health NHS Foundation Trust

Hull University Teaching Hospitals NHS Trust

Imperial College Healthcare NHS Trust

NHS Lanarkshire

The Leeds Teaching Hospitals NHS Trust

Liverpool University Hospitals NHS Foundation Trust

NHS Lothian

Manchester University NHS Foundation Trust

Mid Yorkshire Teaching NHS Trust

The Newcastle upon Tyne Hospitals NHS Foundation Trust
Northumbria Healthcare NHS Foundation Trust

Norfolk and Norwich University Hospitals NHS Foundation Trust
North Bristol NHS Trust

Northern Care Alliance Foundation Trust

The Queen Elizabeth Hospital King's Lynn NHS Foundation Trust
Royal Free London NHS Foundation Trust

The Shrewsbury and Telford Hospital NHS Trust

St George's University Hospitals NHS Foundation Trust
University Hospitals Birmingham NHS Foundation Trust
University Hospitals of Derby and Burton NHS Foundation Trust
University Hospitals of Leicester NHS Trust

Worcestershire Acute Hospitals NHS Trust
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Appendix 4 Cost-effectiveness analyses

Unhealed

Transition A
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R Healed

SWHSI

e SWHSI

Transition B

Transition B

Overview of economic model components

Summary of data sources

Transition A - unhealed to healed SWHSI

Systematic literature review and meta-analysis on
time to wound healing for SWHSI

Transition B - unhealed and healed SWHSI to death by any

cause

Adjusted ONS general population mortality

Healed SWHSI HRQoL (QALYs)

Age and sex UK population utility values

Unhealed SWHSI HRQoL (QALYs

Age and sex UK population utility values with
decrement (derived from the SWHSI-2 trial) due to
unhealed SWHSI

Healed SWHSI costs

Assumption - no cost

Unhealed SWHSI
costs

NPWT costs

Standard dressing costs

SWHSI-2 trial centre-specific estimates (Hull and
Cornwall)

Medication

Primary care appointment (GP and
nurse home/surgery, inc. dressing
changes)

Secondary care appointments

Hospital stays

A&E visits

SWHSI-2 trial

FIGURE 3 Markov model for SWHSI over patients’ lifetime.

Unit costs

TABLE 11 Unit costs of primary and secondary healthcare resources

Health resource
GP surgery appointment

GP home appointment

Nurse surgery appointment

Nurse home appointment

Hospital outpatient appointment

(diabetic foot clinic)

Unit cost Description

Source
£41.00 Based on £41/9.22 minutes. 9.22-minute appointment
£107.01 Based on £41/9.22 minutes. 11.4-minute home visit, 12
minutes of travel and 5 miles of travel assumed (£0.59 per mile)
£13.43 Based on £52/hours and 15.5 minutes of patient contact
£26.78 Based on minutes of travel and 5 miles of travel (£0.59/mile)

£183.00 Service code: 307 (Diabetes Service)
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TABLE 11 Unit costs of primary and secondary healthcare resources (continued)

Health resource Unit cost
Hospital outpatient appointment £93.00
(Podiatry)

Hospital outpatient appointment £175.00
(specialty dressing clinic)

Hospital outpatient appointment £176.33
(vascular, colorectal or plastics)

Hospital admission without £1038.36
overnight

Hospital inpatient nights (per £492.19
night)

A&E £242.00

Description

Service code: 653 (Podiatry Service)

Currency code: JB71A (Cleansing and Dressing of Burn, 16

years and over)

Average of service codes 104 (Colorectal Surgery Service), 107
(Vascular Surgery Service), 160 (Plastic Surgery Service)

Average cost of elective hospital stays

Elective inpatient excess bed-days (£431). Inflation adjusted
according to World Bank GDP deflator for UK

Emergency care

Health Technology Assessment 2026 Vol. 30 No. 32

Source

NHS Reference
Costs 2021/2022

NHS Reference
Costs 2021/2022

NHS Reference
Costs 2021/2022

NHS Reference
Costs 2021/2022

NHS Reference
Costs 2017/2018

NHS Reference
Costs 2021/2022

PSSRU, Personal Social Services Research Unit.

TABLE 12 Unit costs of medications

Medication Unit cost (per day) Description Source
Paracetamol £0.19 Paracetamol 500 mg caplets, 100 tablets: £2.34. Max use: 8 tablets per day BNF 2023
Co-codamol £0.26 Co-codamol 8 mg/500 mg, 100 tablets: £3.27. Max use: 8 tablets per day = BNF 2023
Tramadol £1.07 Zydol 50 mg soluble tablets, 100 tablets: £13.33 Max use: 8 tablets per day BNF 2023
Codeine phosphate £0.42 Codeine 15 mg tablets, 100 tablets: £2.64. Max use: 16 tablets per day BNF 2023
Short acting morphine  £0.51 Morphine sulphate 20 mg tablets, 56 tablets: £9.50. Max use: Three 20 mg BNF 2023
tablets per day
Long-acting morphine  £0.41 Morphine sulphate 60 mg tablets, 60 tablets: £24.32. Max use: One 60 mg BNF 2023
tablet per day
Other morphine-based £0.45 Kaolin and Morphine mixture; 200 ml: £2.27 Max use: 40 ml per day BNF 2023
tablets
Morphine oral £0.81 Morphine sulphate 10 mg/5 ml oral solution. 500 ml: £6.72. Max use: BNF 2023
suspension 120 mg per day,that is 60 ml
Amitriptyline £0.07 Amitriptyline 25 mg tablets. 28 tablets: £0.68. Max use: 75 mg per day BNF 2023
(neuropathic pain), that is 3 tablets per day
Pregabalin £0.34 Pregabalin 75 mg tablets. 56 tablets: £4.79. Initially 150 mg daily in 2-3 BNF 2023
divided doses, then increased if necessary to 300 mg daily in 2-3 divided
doses, dose to be increased after 3-7 days, then increased, if necessary,
up to 600 mg daily in 2-3 divided doses, dose to be increased after 7 days.
Assume 300 mg per day, that is 4 tablets per day
Gabapentin £0.08 Gabapentin 300 mg capsules. 100 capsules: £2.55. Max use: 3 capsules BNF 2023
(900 mg) per day
Diclofenac £2.91 Diclofenac.74 mg per 1 ml. 200 ml: £12.95. Max use: 45 ml per day BNF 2023
Aspirin £1.63 Aspirin 300 mg tablets. 100 tablets: £12.56. Max use: 4 g per day for BNF 2023
pyrexia (by mouth), that is 13 tablets
Ibuprofen £0.22 Ibuprofen 200 mg tablets. 250 tablets: £9.30. Max use: 1200 mg per day, BNF 2023
that is 6 tablets per day
continued
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TABLE 12 Unit costs of medications (continued)

Medication Unit cost (per day)  Description Source

Antibiotics £1.06 Weighted average of: BNF 2023

e Flucloxacillin 500 mg capsules. 28 capsules: £2.01. Max use: 2 g/day,
that is 4 tablets a day (£0.29)

e Co-amoxiclav 500/125 mg capsules. 21 capsules. Max use:
500/125 mg every 8 hours for foot infection/leg ulcers, that is 3 tablets
a day (£0.48)

e Metronidazole 400 mg tablets. Max use: 400 mg every 8 hours for leg
ulcers, that is 3 tablets a day (£0.15)

e Clindamycin 300 mg tablets. Max use: 300 mg every 6 hours for foot
infection, that is 4 tablets a day (£4.60)

e Ciprofloxacin 500 mg tablets. Max use: 500 mg twice daily, that is 2
tablets a day (£0.20)

e Doxycycline. Max use: 100 mg daily (200 mg day 1 and then 100 mg for
another 6 days), that is 1 tablet a day on average (£0.61)

Beta blockers £0.03 Amlodipine 5 mg 28 tablets. Max use: 5 mg per day BNF 2023
Anticoagulant £0.18 ﬁ\pilxaban 5 mg 56 tablets. Max use: 10 mg twice daily, that is 2 tablets BNF 2023
aily
Atorvastatin £0.06 Atorvastatin 20 mg 28 tablets Max use: 20 mg once daily BNF 2023
Clopidogrel £0.04 Clopidogrel 75 mg 28 tablets. Max use: 75 mg once daily BNF 2023
Analgesics (oxycodone) £8.94 Oxycodone modified released medicine 40 mg 56 tablets. Max use: 400 mg BNF 2023
per day, that is 10 tablets per day

Metformin £0.02 Metformin 28 tablets (500 mg). Max use: 500 mg per day BNF 2023
Omeprazole £0.21 Omeprazole 28 tablets (20 mg). Max use: 20 mg per day

Duloxetine £0.31 Duloxetine 28 tablets (60 mg). Max dose: 60 mg per day BNF 2023
Isosorbide £0.73 Isosorbide Mononitrate 56 tablets (40 mg). Max dose: 40 mg twice per day BNF 2023

mononitrate

Perindopril £0.04 Perindopril erbumine 30 tablets (4 mg). Max dose: 4 mg per day BNF 2023

BNF, British National Formulary.

TABLE 13 Intervention-related daily costs

Unit cost Source

Standard dressings

Type of dressing

Alginate dressing (advanced) £2.46 BNF 2023
Hydrogel dressing (advanced) £4.62 BNF 2023
Hydrocolloid dressing (advanced) £3.37 BNF 2023
Basic wound contact dressing £0.98 BNF 2023
Hydrofibre/spun Hydrocolloid dressing (advanced) £4.19 BNF 2023
Foam dressing (advanced) £4.13 BNF 2023
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TABLE 13 Intervention-related daily costs (continued)

Health Technology Assessment 2026 Vol. 30 No. 32

Unit cost Source

Soft Polymer dressing (advanced)
Cavity foam dressing

Silver containing

lodine containing

Superabsorbent dressing (advanced)
Gauze Ribbon

Honey

PHMB

Protease modulating matrix

Vapour permeable

Average daily cost of standard dressings (SE)
NPWT

Type of device

PICO7

Type of dressing

Medium dressing (Granufoam)

Small dressing (Granufoam)

White foam

Gauze

Small canister/Small foam dressing
Small canister/Medium foam dressing
Small canister/Large foam dressing
Small canister/Gauze dressing

Small canister/Polyvinyl dressing
Medium canister/Small foam dressing
Medium canister/Medium foam dressing
Medium canister/Large foam dressing
Medium canister/Gauze dressing
Medium canister/Polyvinyl dressing
Average daily cost of dressings

Average daily cost of device

Average daily cost of NPWT (SE)

£5.55
£3.49
£10.79
£3.28
£4.97
£0.00
£3.98
£7.24
£6.16
£1.51
£4.17 (£0.11)

£15.43

£11.03
£9.48
£10.16
£13.01
£16.65
£17.21
£17.89
£13.71
£14.19
£18.98
£19.54
£20.22
£16.04
£16.52
£15.18
£15.43
£30.61 (£3.41)

BNF 2023
BNF 2023
BNF 2023
BNF 2023
BNF 2023
BNF 2023
BNF 2023
BNF 2023
BNF 2023
BNF 2023

Data from Cornwall site

Data from Cornwall site
Data from Cornwall site
Data from Cornwall site
Data from Cornwall site
Data from Hull site
Data from Hull site
Data from Hull site
Data from Hull site
Data from Hull site
Data from Hull site
Data from Hull site.
Data from Hull site
Data from Hull site

Data from Hull site

BNF, British National Formulary.
Note

The average daily costs of dressings for both standard dressings and NPWT were based on the average of the presented daily unit costs of

different types of dressings. Regarding NPWT, the average daily cost of the device is also incorporated to estimate its average daily cost.
The presented costs aimed to cover the most realistic practices of delivering NPWT and standard dressings and thus to produce the most

accurate daily costs of these treatments given the information available.
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TABLE 14 Logistic regressions (correlation between missing QALYs/missing costs and baseline variables)

Odds ratio in logistic regression for missing data (95% ClI; p-value)

Missing data on QALYs

Missing data on costs

Treatment allocation

Age

Gender

EQ-5D-5L score (baseline)
Duration of SWHSI

Number of SWHSI

Location of SWHSI

Area of SWHSI

Treatment location

History of previous SWHSI
Infection of SWHSI
Full-thickness skin loss
Subcutaneous issue exposed
Underlying muscle exposed
Underlying tendons exposed

Underlying bone exposed

Tissue involvement unclear due to

1.04 [(95% C1 0.76 to 1.42); (p-value = 0.82)]
0.97 [(95% C1 0.96 to 0.98); (p-value = 0.00)]
0.83 [(95% C1 0.56 to 1.22); (p-value = 0.34)]
0.48 [(95% CI 0.25 to 0.89); (p-value = 0.02)]"
1.00 [(95% CI 0.97 to 1.02); (p-value = 0.75)]
1.06 [(95% CI1 0.71 to 1.60); (p-value = 0.77)]
0.92 [(95% CI 0.73 to 1.17); (p-value = 0.50)]
0.99 [(95% C1 0.99 to 1.00); (p-value = 0.05)]
0.94 [(95% C1 0.85 to 1.04); (p-value = 0.20)]
1.20 [(95% C1 0.76 to 1.89); (p-value = 0.42)]
1.10 [(95% CI 0.68 to 1.79); (p-value = 0.70)]
0.71 [(95% C1 0.50 to 1.01); (p-value = 0.06)]"
1.29 [(95% C1 0.91 to 1.82); (p-value = 0.15)]
1.14 [(95% CI1 0.78 to 1.66); (p-value = 0.51)]
1.09 [(95% CI1 0.72 to 1.65); (p-value = 0.70)]
0.86 [(95% Cl 0.56 to 1.31); (p-value = 0.48)]
0.68 [(95% C1 0.17 to 2.67); (p-value = 0.58)]

1.24 [(95% C1 0.87 to 1.76); (p-value = 0.24)]
0.99 [(95% C1 0.97 to 1.00); (p-value = 0.11)]
0.74 [(95% Cl1 0.47 to 1.16); (p-value = 0.19)]
0.36 [(95% CI 0.17 to 0.74); (p-value = 0.01)]"
1.04 [(95% CI 1.00 to 1.08); (p-value = 0.04)]"
0.83 [(95% C1 0.53 to 1.32); (p-value = 0.44)]
0.93 [(95% CI 0.71 to 1.20); (p-value = 0.56)]
1.00 [(95% CI 1.00 to 1.01); (p-value = 0.78)]
1.04 [(95% CI1 0.91 to 1.17); (p-value = 0.58)]
1.69 [(95% Cl 0.98 to 2.92); (p-value = 0.06)]”
0.70 [(95% C1 0.41 to 1.18); (p-value = 0.18)]
0.53 [(95% C1 0.36 to 0.80); (p-value = 0.00)]
1.31 [(95% C1 0.89 to 1.92); (p-value = 0.18)]
1.04 [(95% CI 0.69 to 1.58); (p-value = 0.85)]
1.24[(95% CI1 0.77 to 1.99); (p-value = 0.39)]
1.47 [(95% Cl 0.89 to 2.42); (p-value = 0.14)]
0.66 [(95% C1 0.15 to 2.87); (p-value = 0.58)]

devitalised tissue

TABLE 15 EuroQol-5 Dimensions, five-level version levels by dimension, intervention group and follow-up point

12 months

EQ-5D-5L scale Baseline 3 months 6 months

Health state
severity NPWT Usual care NPWT Usual care NPWT Usual care NPWT Usual care

Mobility Level 1 58(16.62%) 48(14.24%) 50(14.33%) 44(13.06%) 52(14.90%) 51(15.13%) 42(12.03%) 36 (10.68%)
Level 2 83(23.78%) 77(22.85%) 35(10.03%) 50(14.84%) 43(12.32%) 31(9.20%) 44 (12.61%) 39 (11.57%)
Level 3 81(23.21%) 94(27.89%) 62(17.77%) 52(15.43%) 50(14.33%) 55(16.32%) 45(12.89%) 48 (14.24%)
Level 4 62(17.77%) 54(16.02%) 35(10.03%) 47 (13.95%) 36(10.32%) 26 (7.72%) 30 (8.60%) 32 (9.50%)
Level 5 56(16.05%) 51(15.13%) 22 (6.30%) 19 (5.64%) 25(7.16%) 21 (6.23%) 25(7.16%) 13 (3.86%)
Missing 9 (2.58%) 13(3.86%) 145(41.55%) 125(37.09%) 143 (40.97%) 153 (45.40%) 163 (46.70%) 169 (50.15%)

Self-care Level 1 189 (54.15%) 157 (46.59%) 110 (31.52%) 107 (31.75%) 113 (32.38%) 93(27.60%) 104 (29.80%) 91 (27.00%)
Level 2 61(17.48%) 74(21.96%) 38(10.89%) 40(11.87%) 40(11.46%) 41(12.17%) 30 (8.60%) 27 (8.01%)
Level 3 58(16.62%) 62(18.40%) 38(10.89%) 44(13.06%) 35(10.03%) 37(10.98%) 32(9.17%) 34 (10.09%)
Level 4 18 (5.16%) 19 (5.64%) 12 (3.44%) 11 (3.26%) 11 (3.15%) 8(2.37%) 12 (3.44%) 12 (3.56%)
Level 5 14 (4.01%) 13 (3.86%) 7 (2.01%) 11 (3.26%) 6(1.72%) 5(1.48%) 9 (2.58%) 4 (1.19%)
Missing 9 (2.58%) 12 (3.56%) 144 (41.26%) 124 (36.80%) 144 (41.26%) 153 (45.40%) 162 (46.42%) 169 (50.15%)
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TABLE 15 EuroQol-5 Dimensions, five-level version levels by dimension, intervention group and follow-up point (continued)

EQ-5D-5L scale

Health state

Baseline

3 months

6 months

12 months

severity
Usual activities Level 1
Level 2
Level 3
Level 4
Level 5
Missing
Pain/discomfort Level 1
Level 2
Level 3
Level 4
Level 5
Missing
Anxiety/depression Level 1
Level 2
Level 3
Level 4

Level 5

Missing

NPWT
71 (20.34%)
73(20.92%)
83 (23.78%)
41 (11.75%)
70 (20.06%)
11 (3.15%)
102 (29.23%)
107 (30.66%)
76(21.78%)
42 (12.03%)
14 (4.01%)
8(2.29%)
163 (46.70%)
87 (24.93%)
66 (18.91%)
15 (4.30%)
9 (2.58%)

9 (2.58%)

Usual care
60 (17.80%)
72 (21.36%)
61 (18.10%)
49 (14.54%)
81 (24.04%)
14 (4.15%)

111 (32.94%)
93 (27.60%)
71(21.07%)
40 (11.87%)
11 (3.26%)
11 (3.26%)

158 (46.88%)
81 (24.04%)
53 (15.73%)
23 (6.82%)
10 (2.97%)

12 (3.56%)

NPWT
52 (14.90%)
44 (12.61%)
47 (13.47%)
36 (10.32%)
25(7.16%)
145 (41.55%)
66 (18.91%)
52 (14.90%)
58 (16.62%)
24 (6.88%)
4(1.15%)
145 (41.55%)
96 (27.51%)
43(12.32%)
42 (12.03%)
18 (5.16%)
4(1.15%)

146 (41.83%)

Usual care
48 (14.24%)
45 (13.35%)
52 (15.43%)
36 (10.68%)
33(9.79%)

123 (36.50%)
76 (22.55%)
63 (18.69%)
49 (14.54%)
21 (6.23%)

4(1.19%)

124 (36.80%)

106 (31.45%)
46 (13.65%)
38(11.28%)
13 (3.86%)
10 (2.97%)

124 (36.80%)

NPWT
56 (16.05%)
49 (14.04%)
43(12.32%)
35 (10.03%)
22 (6.30%)
144 (41.26%)
70 (20.06%)
67 (19.20%)
48 (13.75%)
17 (4.87%)
4(1.15%)
143 (40.97%)
89 (25.50%)
49 (14.04%)
46 (13.18%)
14 (4.01%)
7 (2.01%)

144 (41.26%)

Usual care
56 (16.62%)
38(11.28%)
35(10.39%)
28 (8.31%)
28 (8.31%)

152 (45.10%)
73(21.66%)
52 (15.43%)
40 (11.87%)
11 (3.26%)

7 (2.08%)

154 (45.70%)
95(28.19%)
42 (12.46%)
29 (8.61%)
13 (3.86%)

5(1.48%)

153 (45.40%)

NPWT
54 (15.47%)
35 (10.03%)
36 (10.32%)
35 (10.03%)
27 (7.74%)
162 (46.42%)
62 (17.77%)
61 (17.48%)
38 (10.89%)
24 (6.88%)
3(0.86%)
161 (46.13%)
94 (26.93%)
42 (12.03%)
32(9.17%)
16 (4.58%)
3(0.86%)

162 (46.42%)

Usual care
40 (11.87%)
38(11.28%)
40 (11.87%)
28 (8.31%)
22 (6.53%)

169 (50.15%)
61 (18.10%)
41(12.17%)
43(12.76%)
18 (5.34%)

4(1.19%)

170 (50.45%)
87 (25.82%)
30 (8.90%)
28 (8.31%)
14 (4.15%)

8(2.37%)

170 (50.45%)

TABLE 16 Summary of EQ-5D-5L utility scores and mean difference (95% Cl) at each time point, based on all available cases

NPWT (n = 349)

Health utility Mean (SE)

EQ-5D-5L score
(baseline)

0.614 (0.015)

EQ-5D-5L score
(3 months)

0.598 (0.022)

EQ-5D-5L score
(6 months)

0.590 (0.022)

EQ-5D-5L score
(12 months)

0.524 (0.025)

QALY (all
available)

0.575(0.024)

n (%
missing)

335 (4.0%)

209 (40.1%)

222 (36.4%)

223 (36.1%)

151 (56.7%)

Usual care (n = 337)

Mean (SE)

0.601 (0.016)

0.581 (0.021)

0.572(0.024)

0.514 (0.025)

0.566(0.024)

n (%
missing)

321 (4.7%)

228 (32.3%)

210 (37.7%)

207 (38.6%)

143 (57.6%)

Total (n = 686)

Mean (SE)

0.607 (0.011)

0.589 (0.015)

0.581 (0.016)

0.519 (0.017)

0.571(0.017)

n (%

missing)

656 (4.4%)

437 (36.3%)

432 (37.0%)

430 (37.3%)

294 (57.1%)

Mean difference (unadjusted)

0.012 (95% CI -0.030 to 0.055)

0.017 (95% CI -0.043 to 0.077)

0.019 (95% CI -0.045 to 0.083)

0.010 (95% CI -0.059 to 0.078)

0.009 (95% Cl -0.058 to 0.076)

SE, standard error.
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TABLE 17 Summary of EQ-5D-5L utility scores and mean difference (95% Cl) at each time point, based on multiply imputed data set

Health utility

NPWT (n = 349)

Mean (SE)

Usual care (n = 337)
Mean (SE)

Total (n = 686)

Mean (SE)

Mean difference (unadjusted)

EQ-5D-5L score (baseline)

EQ-5D-5L score (3 months)

EQ-5D-5L score (6 months)

EQ-5D-5L score (12 months)

QALYs

0.613(0.014)
0.590 (0.019)
0.567 (0.021)
0.541 (0.022)
0.581(0.016)

0.601 (0.015)
0.563 (0.020)
0.563 (0.020)
0.532(0.023)
0.562(0.017)

0.607 (0.010)
0.577 (0.014)
0.579 (0.014)
0.536 (0.016)
0.571(0.012)

0.012 (95% Cl -0.029 to 0.052)

0.027 (95% CI -0.027 to 0.082)

0.022 (95% CI -0.036 to 0.081)

0.009 (95% Cl -0.055 to 0.073)

0.019 (95% Cl -0.027 to 0.065)

SE, standard error.

TABLE 18 Total mean costs based on all available cases, up to 12-month follow-up

Cost item

GP surgery
appointment

GP home
appointment

Nurse surgery
appointment

Nurse home
appointment

Hospital outpa-
tient appointment
(diabetic foot
clinic)

Hospital outpa-
tient appointment
(podiatry)

Hospital outpa-
tient appointment
(specialty dressing
clinic)

Hospital outpa-
tient appointment
(vascular, colorec-
tal or plastics)

Hospital admission
without overnight

Hospital inpatient
nights (per night)

A&E

Medication costs

Intervention costs

Total costs

NPWT (n = 349)

Mean (SE)
£29.87 (£10.59)

£18.58 (£6.18)

£122.56 (£23.69)

£533.62 (£74.63)

£232.75 (£24.13)

£32.55(£6.72)

£11.48 (£4.08)

£38.57 (£5.20)

£19.47 (£7.89)

£2934.01
(£824.34)

£27.23 (£5.13)
£90.05 (£13.94)
£1700.86

(£106.22)

£4077.81
(£401.89)

n(%
missing)
140 (59.9%)
144 (58.7%)
135 (61.3%)

122 (65.0%)

320 (8.3%)

320 (8.3%)

320 (8.3%)

320 (8.3%)

320 (8.3%)

320 (8.3%)

320 (8.3%)

173 (50.4%)

349 (0.0%)

104 (70.2%)

Usual care (n = 337)

Mean (SE)
£62.33 (£23.04)

£39.72 (£20.92)

£132.53 (£23.75)

£458.98 (£65.82)

£272.49 (£25.21)

£24.49 (£5.16)

£18.10 (£6.21)

£37.59 (£7.04)

£29.30 (£10.69)

£3621.22
(£964.58)

£40.97 (£8.76)

£102.13 (£28.36)

£967.26 (£69.77)

£6246.09
(£2347.22)

n(%
missing)
123 (63.5%)
132 (60.8%)
114 (66.2%)

108 (68.0%)

319 (5.3%)

319 (5.3%)

319 (5.3%)

319 (5.3%)

319 (5.3%)

319 (5.3%)

319 (5.3%)

166 (50.7%)

337 (0.0%)

83 (75.4%)

Total (n = 686)

Mean (SE)
£45.05 (£12.17)

£28.69 (£10.51)

£127.13 (£16.80)

£498.57 (£50.17)

£252.59 (£17.45)

£28.53 (£4.24)

£14.79 (£3.71)

£38.08 (£4.37)

£24.37 (£6.64)

£3277.08 (£633.91)

£34.08 (£5.08)

£95.96 (£15.58)

£1340.48 (£65.46)

£5040.20
(£1064.92)

n(%
missing)
263 (61.7%)
276 (59.8%)
249 (63.7%)

230 (66.5%)

639 (6.9%)

639 (6.9%)

639 (6.9%)

639 (6.9%)

639 (6.9%)

639 (6.9%)

639 (6.9%)

339 (50.6%)

686 (0.0%)

187 (72.7%)

Mean difference
(unadjusted)

-£32.46 (95% CI
-£80.44 to £15.51)

-£21.15 (95% CI
-£62.57 to £20.27)

-£9.97 (95% ClI
-£76.51 to £56.57)

£74.64 (95% CI
-£123.65 to £272.94)

-£39.74 (95% CI
-£108.27 to £28.79)

£8.06 (95% ClI -£8.58
to £24.70)

-£6.62 (95% ClI
-£21.20 to £7.96)

£0.98 (95% Cl -£16.18
to £18.15)

-£9.83(95% CI
-£35.90 to £16.24)

-£687.21 (95%
ClI-£3178.22 to
£1803.80)

-£13.74 (95% CI
-£33.66 to £6.18)

-£12.08 (95% ClI
-£73.46 to £49.30)

£733.59 (95% ClI
£482.27 to £984.92)

-£2168.29 (95%
Cl -£6396.65 to
£2060.08)

SE, standard error.
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TABLE 19 Total mean costs of health resources based on multiply imputed data set, up to 12-month follow-up

Cost item

NPWT (n = 349)

Mean (SE)

Usual care (n = 337)

Mean (SE)

Total (n = 686)

Mean (SE)

Mean difference (unadjusted)

GP surgery
appointment

GP home
appointment

Nurse surgery
appointment

Nurse home
appointment

Hospital outpatient
appointment
(diabetic foot clinic)

Hospital outpatient
appointment
(podiatry)

Hospital outpatient
appointment
(specialty dressing
clinic)

Hospital outpatient
appointment
(vascular, colorectal
or plastics)

Hospital admission
without overnight

Hospital inpatient
nights (per night)

A&E
Medication costs
Intervention costs

Total costs

£35.88 (£11.71)

£22.60 (£10.46)

£115.95 (£19.34)

£499.21 (£56.00)

£235.50 (£24.39)

£32.68 (£6.61)

£11.30 (£4.07)

£38.51 (£5.35)

£19.04 (£7.69)

£2947.52 (£821.28)

£27.17 (£5.15)
£95.93 (£19.46)
£1700.86 (£106.22)

£5782.14
(£830.36)

£48.23 (£13.58)

£36.25 (£15.07)

£121.42 (£19.32)

£483.09 (£58.15)

£270.06 (£25.24)

£25.21 (£5.33)

£17.62 (£6.03)

£36.93 (£6.87)

£28.72 (£10.41)

£3618.22 (£954.87)

£41.08 (£8.65)
£107.90 (£25.44)
£967.26 (£69.77)
£5801.99 (£969.99)

£41.95 (£8.88)

£29.30 (£9.07)

£118.64 (£14.02)

£491.29 (£39.53)

£252.48 (£17.68)

£29.01 (£4.26)

£14.41 (£3.62)

£37.73 (£4.34)

£23.79 (£6.43)

£3277.00 (£629.32)

£34.00 (£5.03)
£101.81 (£16.48)
£1340.48 (£65.46)
£5791.89 (£637.49)

-£12.36 (95% Cl -£47.92 to £23.20)

-£13.65 (95% Cl -£49.89 to £22.59)

-£5.46 (95% Cl -£58.13 to £47.20)

£16.12 (95% CI -£146.99 to £179.24)

-£34.56 (95% Cl -£102.90 to £33.78)

£7.46 (95% Cl -£9.26 to £24.19)

-£6.32 (95% CI -£20.48 to £7.84)

£1.58 (95% Cl -£15.42 to £18.58)

-£9.68 (95% Cl -£34.96 to £15.61)

-£670.70 (95% Cl -£3132.41 to £1791.01)

-£13.91 (95% Cl -£33.37 to £5.55)
-£11.97 (95% Cl -£72.83 to £48.88)
£733.59 (95% Cl £482.27 to £984.92)
-£19.85 (95% Cl -£2516.81 to £2477.11)

SE, standard error.

Main cost-utility results

The within-trial economic analysis estimated the
unadjusted mean per participant QALYs and mean per
participant costs as 0.581 (95% Cl 0.549 to 0.612) and
£5782.13 (95% Cl £4151.32 to £7412.95) for the NPWT
group and 0.562 (95% Cl 0.528 to 0.595) and £5801.99
(95% Cl £3897.19 to £7706.78) for the usual-care group.

This synopsis should be referenced as follows:

The mean difference-adjusted incremental QALYs and
incremental costs suggest that NPWT increased QALYs
by 0.007 (95% Cl -0.024 to 0.038) and increased costs
by £251.44 (95% Cl -£2192.63 to £2695.52) over the
12-month study period. A cost-effectiveness plane
(Figure 4) and a CEAC (Figure 5) graphically present the
results of the base-case analysis.
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TABLE 20 Cost-utility analysis (base-case analysis)

NPWT (n = 349) Usual care (n = 337)

Total QALYs 0.581 (95% C1 0.549 to 0.612)
Incremental QALYs (adjusted)? 0.007 (95% CI -0.024 to 0.038)
Total costs £5782.13 (95% Cl £4151.32 to £7412.95)

Incremental costs (adjusted)®

£251.44 (95% Cl -£2192.63 to £2695.52)

Cost-utility results £20,000 cost-effectiveness threshold

Incremental NMB -£93.22 (95% Cl -£119.16 to -£67.28)

Probability of NPWT being cost-effective 47.2%

Health Technology Assessment 2026 Vol. 30 No. 32

0.562 (95% C1 0.528 to 0.595)

£5801.99 (95% CI £3897.19 to £7706.78)

£30,000 cost-effectiveness threshold

-£18.65 (95% Cl -£45.85 to £8.55)

49.7%

a Seemingly unrelated regression.
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FIGURE 4 Cost-effectiveness plane (base-case analysis).
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FIGURE 5 Cost-effectiveness acceptability curve (base-case analysis).

SA.1. Sensitivity analysis: complete-case
analysis

Complete-case data were available for 167 participants
(96 in the NPWT group and 71 in the usual-care group).
The complete-case analysis estimated the unadjusted
mean per participant QALYs and mean per participant
costs as 0.669 (95% Cl 0.623 to 0.715) and £4019.35
(95% ClI £3237.10 to £4801.59) for the NPWT group
and 0.678 (95% Cl 0.624 to 0.732) and £6579.99 (95%
Cl £1128.59 to £12031.39) for the usual-care group.
The mean difference-adjusted incremental QALYs and

TABLE 21 Cost-utility analysis (complete-case analysis)

Complete-case analysis (Intention to treat)

NPWT (n = 96)

incremental costs suggest that NPWT reduced QALYs by
-0.000 (95% Cl -0.059 to 0.058) and reduced costs by
-£1983.58 (95% Cl -£6868.42 to £2901.24) over the
12-month study period, although these results were not
statistically significant. The Incremental Net Monetary
Benefit INMB) is £1956.77 and £1952.20 at the £20,000
and £30,000 cost-effectiveness thresholds respectively.
The probability of cost-effectiveness of NPWT is 75.6%
at the £20,000 threshold, and 74.6% at the £30,000
threshold. A cost-effectiveness plane and a CEAC present
graphically these results (Figures 6 and 7).

Usual care (n = 71)

Total QALYs 0.669 (95% Cl1 0.623 to 0.715)

Incremental QALYs (adjusted)? -0.000 (95% CI -0.059 to 0.058)
Total costs

Incremental costs (adjusted)®
Cost-utility results £20,000 cost-effectiveness threshold
Incremental NMB £1956.77

Probability of NPWT being cost-effective 75.6%

£4019.35 (95% CI £ 3237.10 to £4801.59)

0.678 (95% Cl1 0.624 to 0 732)

£ 6579.99 (95% Cl £1128.59 to £12031.39)

-£1983.58 (95% Cl -£6868.42 to £2901.24)

£30,000 cost-effectiveness threshold
£1952.20

74.6%

a Seemingly unrelated regressions.
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FIGURE 7 Cost-effectiveness acceptability curve (complete-case analysis).

SA.2. Sensitivity analysis: deaths excluded

By excluding participants who died during the trial from the
cost-utility analysis, the unadjusted mean per participant
QALYs and mean per participant costs are 0.664 (95%
Cl 0.614 to 0.675) and £6173.83 (95% Cl £4231.94 to
£8115.73) for the NPWT group and 0.634 (95% Cl 0.604
to 0.665) and £5610.79 (95% Cl £3652.69 to £7568.88)
for the usual-care group. The mean difference-adjusted
incremental QALYs and incremental costs suggest that

a4
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NPWT increased QALYs by 0.002 (95% Cl -0.026
to 0.029) and increased costs by £987.37 (95% ClI
-£1558.27 to £3533.02) over the 12-month study period,
although these results were not statistically significant.
The INMB is -£961.27 and -£942.45 at the £20,000 and
£30,000 cost-effectiveness thresholds, respectively. The
probability of cost-effectiveness of NPWT is 24.2% at the
£20,000 threshold, and 25.5% at the £30,000 threshold.
A cost-effectiveness plane and a CEAC graphically present
these results (Figures 8 and 9).
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TABLE 22 Cost-utility analysis (deaths excluded)

Deaths excluded (Intention to treat)

NPWT (n = 307)

Health Technology Assessment 2026 Vol. 30 No. 32

Usual care (n = 295)

Total QALYs 0.664 (95% Cl1 0.614 to 0.675)

Incremental QALYs (adjusted)? 0.002 (95% Cl -0.026 to 0.029)
Total costs

Incremental costs (adjusted)®
Cost-utility results
Incremental NMB -£961.27

Probability of NPWT being cost-effective 24.2%

£ 6173.83(95% Cl £4231.94 to £8115.73)

£20,000 cost-effectiveness threshold

0.634 (95% Cl1 0.604 to 0.665)

£5610.79 (95% Cl £3652.69 to £7568.88)

£987.37 (95% Cl -£1558.27 to £3533.02)

£30,000 cost-effectiveness threshold
-£942.45

25.5%

a Seemingly unrelated regressions.
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FIGURE 8 Cost-effectiveness plane (deaths excluded).

SA.3. Sensitivity analysis: NPWT ever received
(no intention to treat)

By accounting for treatment crossover effects and parti-
cipants who have ever received NPWT within the trial
follow-up period, the unadjusted mean per participant
QALYs and mean per participant costs are 0.590 (95%
Cl 0.557 to 0.622) and £6404.83 (95% Cl £4555.69 to
£8253.98) for the NPWT group and 0.555 (95% Cl 0.522
to 0.587) and £5323.00 (95% Cl £3470.69 to £7175.29)
for the usual-care group. The mean difference-adjusted

This synopsis should be referenced as follows:
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incremental QALYs and incremental costs suggest that
NPWT increased QALYs by 0.024 (95% Cl -0.007
to 0.055) and increased costs by £1260.83 (95% CI
-£1383.88 to £3905.54) over the 12-month study period,
although these results were not statistically significant.
The INMB is -£761.88 and -£516.18 at the £20,000 and
£30,000 cost-effectiveness thresholds, respectively. The
probability of cost-effectiveness of NPWT is 30.5% at the
£20,000 threshold, and 37.3% at the £30,000 threshold.
A cost-effectiveness plane and a CEAC graphically present
these results (Figures 10 and 11).
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FIGURE 9 Cost-effectiveness acceptability curve (deaths excluded).

TABLE 23 Cost-utility analysis (NPWT ever received; no intention to treat)

NPWT ever received (no intention to treat)

NPWT (n = 333) Usual care (n = 353)

Total QALYs 0.590 (95% C1 0.557 to 0.622) 0.555 (95% Cl 0.522 to 0.587)

Incremental QALYs (adjusted)? 0.024 (95% Cl -0.007 to 0.055)

Total costs? £6404.83 (95% Cl £4555.69 to £8253.98) £ 5323.00 (95% Cl £3470.69 to £7175.29)
Incremental costs (adjusted) £1260.83 (95% Cl -£1383.88 to £3905.54)

Cost-utility results £20,000 cost-effectiveness threshold £30,000 cost-effectiveness threshold
Incremental NMB -£761.88 -£516.18

Probability of NPWT being cost-effective  30.5% 37.3%

a Seemingly unrelated regressions.
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TABLE 24 Summary of parameters (cohort cost-effectiveness model for SWHSI patients)

Parameter Value
Specification of the patient population

Baseline age [years, mean (SE)] 62.9 (12.6)
Wound area > 25 cm?, % 37.7
Treatment location, % inpatient 83.1
(versus outpatient)

Tissue involvement, % skin and 78.4
subcutaneous tissue loss (versus

skin loss)

SWHSI history, % 16.8

Transition probabilities from unhealed wound to healed

Pooled relative treatment effec-
tiveness (posterior distribution), HR
(95% Cl)

1.07 (0.82 to 1.71)

Transition to death

Mortality risk Adjusted general population mortality; 84
deaths (12.2%) (66 unhealed and 18 healed);
SMR = 13.3 (additional mortality risk for

an SWHSI patient compared with general

population mortality)
HRQoL

General population utilities for
healed patients (health-state utility)

Utility values of the UK population

Monthly utility decrement in the 0.0095 (0.004)
unhealed wound health state

(health-state utility)

Costs and resource use

Time on treatment with NPWT 46.6 (4.12)
(days)

NPWT daily cost (£) 30.61(0.18)
Standard dressings daily cost (£) 4.17 (0.11)
Monthly health resources while 0

healed

Source

SWHSI-2 trial®
SWHSI-2 trial®
SWHSI-2 trial®

SWHSI-2 trial®

SWHSI-2 trial®

Bayesian meta-analysis synthesising six studies from
the literature and SWHSI-2 data®

ONS?t (2022)
SWHSI-2 trial®

Ara and Brazier” (2010)

Mixed-effect model using SWHSI-2 trial®

SWHSI-2 trial®

Centre-specific costings (Hull and Cornwall), assum-
ing a combination of canister and dressing sizes and
types, and based on the breakdown of dressings used
and averaging the price of advanced dressings

Centre-specific costings (Hull and Cornwall), assum-
ing a combination of canister and dressing sizes and
types, and based on the breakdown of dressings used
and averaging the price of advanced dressings

Assumption

Monthly primary care health resources consumed while unhealed (resources assumed to be treatment dependent)

GP surgery appointments (NPWT) 0.11 (0.03) SWHSI-2 trial®
GP surgery appointments (standard  0.13 (0.05) SWHSI-2 trial®
dressings)
GP home appointments (NPWT) 0.05 (0.01) SWHSI-2 trial®
GP home appointments (standard 0.07 (0.04) SWHSI-2 trial®
dressings)
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TABLE 24 Summary of parameters (cohort cost-effectiveness model for SWHSI patients) (continued)

Parameter

Nurse surgery appointments
(NPWT)

Nurse surgery appointments
(standard dressings)

Nurse home appointments (NPWT)

Nurse home appointments
(standard dressings)

Dressing change appointments
(NPWT)

Dressing change appointments
(standard dressings)

Monthly secondary care health resources consumed while unhealed (resources assumed to be treatment independent)

Hospital outpatient appointments
(diabetic foot clinic)

Hospital outpatient appointments
(podiatry)

Hospital outpatient appointments
(specialty dressing clinic)

Hospital outpatient appointments
(vascular, colorectal, or plastics)

Hospital admissions without an
overnight stay

Hospital inpatient nights
A&E service visits

Medication cost while unhealed (£)

Value

1.39 (0.22)

1.26 (0.19)

3.65(0.35)
3.89 (0.45)

14.67 (2.44)

12.82 (2.24)

0.24 (0.02)

0.06 (0.01)

0.01 (0.001)

0.01 (0.001)

0.01 (0.001)

0.74 (0.13)
0.02 (0.001)
6.18(0.65)

Source

SWHSI-2 trial®

SWHSI-2 trial®

SWHSI-2 trial®
SWHSI-2 trial®

SWHSI-2 trial®

SWHSI-2 trial®

SWHSI-2 trial®

SWHSI-2 trial®

SWHSI-2 trial®

SWHSI-2 trial®

SWHSI-2 trial®

SWHSI-2 trial®
SWHSI-2 trial®
SWHSI-2 trial®

Health Technology Assessment 2026 Vol. 30 No. 32

ONS, Office for National Statistics; SE, standard error; SMR, standardised mortality ratio.

Note

Values are mean (SE) unless otherwise indicated.
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TABLE 25 Input parameters (cohort SWHSI cost-effectiveness model)

Assumption Description

Treatment groups Assumed the treatment to which SWHSI-2 trial patients were randomised to, that is an intention-to-treat
analysis

Patient population Assumed that the SWHSI-2 trial population reflected the population of interest for this evaluation

Patients’ HRQoL To derive the quality-of-life decrement of being in the unhealed SWHSI health state, it was assumed that

patients’ HRQoL was conditional only on their healing status and not on other patient characteristics

Time on standard dressings Patients in the standard dressings group were assumed to be treated with standard dressings while unhealed

and on NPWT Patients in the NPWT group were assumed to be treated with NPWT for a proportion of time while
unhealed and with standard dressings for the remaining time, conditional on the time on NPWT treatment
being shorter/longer than the estimated time to healing

Healed SWHSI costs Assumed that, once healed, an SWHSI patient would be discharged and no further healthcare resources
would be used and, thus, no costs would be incurred by the health system

Mortality Assumed that the probability of death is equivalent for patients in the unhealed and healed SWHSI health
states
Assumed that the mortality of the SWHSI population is higher than the mortality of the general population,
adjusted for age and sex

TABLE 26 Summary of cost-effectiveness results (cohort SWHSI cost-effectiveness model)

NPWT Standard dressings

Total QALYs 3.77 (3.63 to 3.87) 3.76 (3.62 to 3.86)

Total costs (£) 92,436 (70,470 to 114,516) 89,642 (73,038 to 110,037)
Healthcare costs 73,881 (53,603 to 94,824) 75,940 (59,773 to 95,890)
Intervention costs 18,554 (14,804 to 21,971) 13,702 (12,349 to 15,101)
Incremental costs (versus standard dressings) (£) 2794 (-11,916 to 13,559) -

Incremental QALYs (versus standard dressings) 0.01 (-0.02 to 0.05) -

£20,000/QALY gained cost-effectiveness threshold (willingness-to-pay)

NMB (£) -17,018 (-39,208 to 5672) -14,414 (-34,318 to 3032)
Incremental NMB (£) -2604 (-13,901 to 12,853) -
Probability of NPWT being cost-effective, % 28.9 -

£30,000/QALY gained cost-effectiveness threshold (willingness-to-pay)

NMB (£) 20,692 (-2053 to 44,054) 23,200 (2159 to 40,880)
Incremental NMB (£) -2509 (-14,029 to 13,323) -

Probability of NPWT being cost-effective, % 29.5 -

Note

Values are mean (95% Cl) unless otherwise indicated.
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