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Objective: Single-use negative pressure wound therapy (sNPWT) 
following closed surgical incisions has a demonstrable effect in 
reducing surgical site complications (SSC). However, there is little 
health economic evidence to support its widespread use. We sought 
to evaluate the cost-effectiveness of sNPWT compared with standard 
care in reducing SSCs following closed surgical incisions.
Method: A decision analytic model was developed to explore the 
total costs and health outcomes associated with the use of the 
interventions in patients following vascular, colorectal, cardiothoracic, 
orthopaedic, C-section and breast surgery from the UK National 
Health Service (NHS) and US payer perspective over a 12-week time 
horizon. We modelled complications avoided (surgical site infection 
(SSI) and dehiscence) using data from a recently published meta-
analysis. Cost data were sourced from published literature, NHS 
reference costs and Centers for Medicare and Medicaid Services. We 
conducted subgroup analysis of patients with diabetes, an American 
Society of Anesthesiologists (ASA) score ≥3 and body mass index 

(BMI) ≥30kg/m2. A sensitivity analysis was also conducted.
Results: sNPWT resulted in better clinical outcomes and overall 
savings of £105 per patient from the UK perspective and $637 per 
patient from the US perspective. There were more savings when 
higher-risk patients with diabetes, or a BMI ≥30kg/m2 or an ASA≥3 
were considered. We conducted both one-way and probabilistic 
sensitivity analysis, and the results suggested that this conclusion 
is robust. 
Conclusion: Our findings suggest that the use of sNPWT following 
closed surgical incisions saves cost when compared with standard 
care because of reduced incidence of SSC. Patients at higher risk 
should be targeted first as they benefit more from sNPWT. This 
analysis is underpinned by strong and robust clinical evidence from 
both randomised and observational studies.
Declaration of interest: LN, CS, SV and PT are employees of 
Smith + Nephew Inc., and may own shares of Smith + Nephew. FF is 
a consultant of Smith + Nephew.

A
ccording to the World Union of Wound 
Healing Societies (WUWHS),1 one of the 
main goals of wound care after surgery is 
to ensure that wounds heal rapidly 
without complications. Postoperative 

surgical site complications (SSC), such as surgical site 
infection (SSI), dehiscence, seroma and haematoma 
represent a significant burden to healthcare systems.1 

SSC/I complicate 2–5% of surgeries in the US and about 
6% globally.1–3 SSI has a detrimental effect on a person’s 
quality of life and mortality.1,2,4 The sequelae of SSC can 
be extended hospital stays, abnormal wound healing, a 
2- to 11-fold increased risk of mortality and reduction 
in the health-related quality of life.1,2,5 

Postoperative complications, including SSI, are 
increasingly considered as a quality measure following 
surgery. The rate of SSI is known to vary between 
countries and within country by surgical specialty, and 
poses a substantial economic burden to healthcare 
systems.2 In the European Union (EU), SSIs are estimated 
to cost the healthcare system between €1.4 and 
€1.9 billion per year, whereas in the US the estimate is 
between $2.9 and $3.6 billion USD per year.3,6 These 
cost estimates do not include patients’ productivity loss 
or caregivers’ costs, and are therefore an under- 
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representation of the true total cost to society.
With changes in demographics and the incidence of 

long-term conditions, healthcare systems are confronted 
with the dilemma of increasing demands and limited 
budgets.7 This in turn has increased the importance of 
preventing, rather than treating, avoidable conditions, 
including SSCs, to ensure the delivery of optimal and 
cost-effective patient care.2,6 Strategies such as antibiotic 
prophylaxis, postoperative wound care dressings and 
traditional negative pressure wound therapy (NPWT) 
devices are in use to control and prevent SSC/I.7,8 NPWT 
applies controlled suction to a wound using a suction 
pump that delivers intermittent, continuous or variable 
negative pressure evenly through a wound filler (foam 
or gauze).1 A variety of smaller, single-use negative 
pressure wound therapy (sNPWT) devices are being 
used to prevent SSC/I, including PICO (Smith + Nephew, 
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Hull, UK). However, there has been slow adoption of 
the sNPWT devices, as clinicians and, in particular, 
payers demand evidence of their clinical performance 
and cost-effectiveness before widespread adoption. A 
recent meta-analysis concluded that sNPWT PICO 
reduces the incidence of SSC when compared with 
conventional dressings.8 This study is an extension of 
the clinical meta-analysis, and assessed the cost-
effectiveness of the sNPWT PICO system compared with 
conventional dressings in patients following a closed 
surgical procedure. 

Methods
We developed a de novo decision tree in Microsoft Excel 
(Microsoft Corporation, US) to estimate the costs and 
health outcomes associated with the use of sNPWT and 
with standard of care in reducing SSC/I following closed 
surgical incisions. Standard of care was defined as 
standard postoperative dressings of the clinician’s 
choice as used in the different clinical studies that were 
included in the clinical meta-analysis.8 The base case 
analysis considers a cohort of 1000 adult patients over 
18 years old who attend hospital for a closed surgical 
procedure of any type. Further analyses were conducted 
for the following surgery subtypes, as permitted by 
clinical evidence: C-section, colorectal surgery, 
orthopaedic surgery, cardiothoracic surgery, plastics/
breast surgery and vascular surgery. 

This study was conducted in 2020 as a follow-on to 
the guidance issued by the National Institute for Health 
and Care Excellence (NICE) Medical Technology 
appraisal regarding the use of sNPWT following closed 
surgical incisions.9 Although the clinical submission 
and subsequent clinical publication8 considered a 
number of clinical outcomes, such as SSI, dehiscence, 
haematoma and scarring, this model only considered 
SSI and dehiscence. Clinical experts advised that these 
two complications are associated with the most 
significant remedial resource use (such as 
rehospitalisation, pharmaceutical treatment and 
re-operation), and this is further supported by published 
literature.2,6,7 

The model considers a short-term time horizon of 
12 weeks on the basis that most surgical complications 
occur relatively soon after surgery. We do, however, 
acknowledge that some dehisced surgical wounds can 
become chronic in nature and require long-term care 
following discharge. As a result of the short time 
horizon, no discounting was necessary. The perspective 
of the model is the healthcare payer, thereby considering 
costs and outcomes which are incurred in both acute 
and community care following discharge. Given 
country-level differences in the cost of healthcare, two 
illustrative analyses were conducted based on US and 
UK healthcare cost data.

The model structure is shown in Fig 1. Following a 
surgical procedure, patients can have a complication 
(SSI or dehiscence) or will have no complications. The 
baseline data on the rate of complications were derived 

from a published observational non-investigative study 
which represented standard practice in the UK for all 
surgeries.10 Complication rates for analyses of specific 
surgical subtypes were based on specialty-level studies 
identified in the literature. For instance, data for 
orthopaedic, colorectal, C-section and breast surgery 
were taken from Karlakki et al.,11 Tanner et al.,12 Wloch 
et al.13 and Tanner et al.,14 otherwise the study by 
Jenks10 was used. For the US analysis, SSI incidence data 
were derived from a study by de Lissovoy15 which 
analysed data from the Nationwide Inpatient Sample of 
2005 comprising 1054 hospitals from 37 states. 
Diagnosis-related groups (DRGs) with the highest 
frequency of SSI were abstracted from the de Lissovoy 
et al.15 study for the different sub-surgery types. Vascular 
SSIs were obtained from the study by Kalish et al.16

Clinical data on sNPWT (effectiveness data)
Data on the reduction of SSI and dehiscence as a result 
of using sNPWT were obtained from a recently published 
meta-analysis.8 sNPWT was estimated to reduce the 
odds of SSI and dehiscence across all surgical procedures. 
The base case model used the treatment effect from all 
the surgeries. We then conducted subgroup analysis, 
where data from individual surgical procedures were 
used separately. These data were obtained from the 
same meta-analysis by Saunders et al.8 Further analysis 
was conducted considering risk factors such as a body 
mass index (BMI) of ≥30kg/m2, diabetes, an American 
Society of Anesthesiologists (ASA) score of ≥3 and 
smoking status. We included these risk factors to be able 
to identify the subgroup of patients that would most 
benefit from sNPWT treatment. These risk factors are 
known to affect the baseline and postoperative 
occurrence of SSC.1,2

Quality of life weights data used in the model 
The utilities of the different health states included in the 
model have scores that range between 0 to 1. A score 
of 0 is equivalent to death, representing the worst health 
state, while a score of 1 is associated with perfect health. 
In this model, the utility data were obtained from a 
clinical guideline on SSCs published by NICE.17 The 
guideline reported that patients who had contracted SSI 
had a mean utility value of 0.54 while those who did not 
have SSI had a mean value of 0.64. These utility values 
were applied in the model accordingly. A benchmark of 
£20,000–30,000 per quality-adjusted life year (QALY)18 
is widely considered to represent a cost-effective use of 
healthcare resources in the NHS and between $50,000–
100,000 USD in the US healthcare system.19 

Resource use and cost data
For the UK perspective, cost data were also derived from 
Jenks et al.10 and Tanner et al.,12 and the costs were 
adjusted to 2018/19 prices using the hospital and 
community health services index.20 Calculated costs 
reflected that a proportion of SSCs occurred during the 
inpatient stay and outpatient settings as reported in 
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Jenks et al.10 Proportions of patients who developed SSI 
in hospital and following discharge were calculated 
from data reported in Jenks et al.10 and Tanner et al.12 
Both authors reported that around 85% of SSI costs were 
inpatient-related and the remaining 15% were 
community costs. The mean cost used in the model was 
estimated to be £9654.75 per patient, reflecting a 
weighted mean of 85% inpatient and 15% community 
costs for the UK.10 We did not find published data for 
the UK regarding dehiscence; we therefore used the 
same cost as that of SSI. This was considered a 
conservative assumption as dehiscence typically 
requires longer treatment and may require surgery, 
according to a Swedish study by Zoucas et al.21 For the 
US analysis, costs for SSI were estimated to be $25,965 
per patient. This was taken from the study by de Lissovoy 
et al.,15 and adjusted to 2019 values using data on 
medical inflation from the US Bureau of Labour 
Statistics. The additional cost of SSI for the different 
surgical procedures were taken from the same source 
except for vascular and cardiothoracic surgery which 
was taken from Schweizer et al.22 

Cost of interventions
sNPWT comes in different sizes. For the model cost, we 
used the weighted average of the different dressing sizes 
obtained from the list price in the UK23 and average 
pharmacy price in the US.24 In the base model, one 
sNPWT kit per patient was assumed. The sNPWT kit 
comes with two dressings. For the standard care, 
commonly used post-surgical dressings were costed. 
Both in the UK and US, the costs of these dressings were 
obtained from the list prices. The model assumed that 
dressings were changed every other day (three times per 
week) as advised by the clinicians. Examples of such 
dressings include, but are not limited to, fibrous 
hydrocolloid dressings such as Aquacel (ConvaTec, UK), 
vapour‐permeable film dressings such as OpSite (Smith + 
Nephew, UK) and Tegaderm (3M, US), and antimicrobial 
dressings such as polyhexamethylene biguanide dressing 
(Cardinal Health, Ireland). Table 1 shows the clinical, 
cost and utility inputs used in the model. 

Sensitivity analysis
In order to allow for uncertainty in the model parameters 
used in this economic analysis, two types of sensitivity 
analysis were undertaken. Firstly, a one-way sensitivity 
analysis was implemented by adjusting each parameter 
by the upper and lower values reported in the literature 
one input at a time while keeping all the other inputs 
constant. The second type of sensitivity analysis was a 
probabilistic sensitivity analysis (PSA). PSA assigns a 
probability distribution function to each model input 
and these parameters are allowed to vary 
simultaneously.25 Consequently, distributions and 
parameter values were assigned to each of the inputs 
(Table 1) in accordance with standard methodology.26 
The PSA was performed in Excel (Microsoft Corporation, 
US), using random numbers to draw input values from 

the distributions, and the model was run 2000 times to 
create 2000 pairs of incremental cost and effectiveness 
results used to calculate the PSA results.

Results
The prophylactic use of sNPWT was found to be a cost-
saving intervention for both the UK and the US analysis 
when compared to standard of care. Overall sNPWT was 
less costly and resulted in improved clinical outcomes 
(fewer complications and increased QALYs) compared 
with standard care. The model estimates the cost savings 
per patient to be £105 from the UK NHS perspective, 
while from the US payer perspective, sNPWT saves $637 
per patient. These results are summarised in Table 2 and 
Table 3.

Sensitivity analysis results by surgical procedure
The base case results are reported results using clinical 
data from all surgical procedures combined, an approach 
that was accepted by NICE and its expert committee in 
the UK. We did a subgroup analysis, considering 
different surgical subtypes as permitted by clinical data. 
sNPWT remained cost-saving for colorectal, 
cardiothoracic and vascular surgery. The subgroup 
analysis also highlighted that sNPWT is cost-effective 
with estimated incremental cost-effectiveness ratios 
(ICERs) of £8729/QALY for orthopaedics, £12,257/QALY 
for C-section and £22,958/QALY for breast surgery 
(Table  4). From the US payer perspective, sNPWT 
remains cost-saving for all surgery subtypes that were 
evaluated as a result of the higher attributable cost of 
SSI (Table 5).

Structural sensitivity analysis results, impact of 
common risk factors for SSC
An ASA score of ≥3, diabetes and a BMI ≥30kg/m2 are 
known risk factors for SSI. We therefore assessed the 

Fig 1. The decision model for the cost-effectiveness of single-use negative 
pressure wound therapy compared with standard care in patients undergoing 
closed surgical incisions

Patients 
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Table 1. Baseline model inputs, cost data and treatment effect

SSI incidence data UK

Surgery type Mean, % Patients, n Events, n Source

All surgeries 5.1 14,300 729 Jenks 201410

Orthopaedic 5.6 107 6 Karlakki 201611

Colorectal 17 105 18 Tanner 200912

C-section 10 4107 394 Wolch 201213

Breast surgery 5 1016 49 Tanner 201114

Vascular 7 401 28
Jenks 201410

Cardiothoracic 11 1672 180

SSI incidence data US

Surgery type Mean, % Patients, n Events, n Source

All surgeries 4.6 13,712 636 Calculated

Orthopaedic 0.9 1459 13

de Lissovoy 200915Colorectal 8 2086 170

C-section 4 965 39

Breast surgery 2 699 13

Vascular 5 7885 376 Kalish 201416

Cardiothoracic 4 618 25 de Lissovoy 200915

Incidence of dehiscence

Surgery type Mean, % Patients, n Events, n Source

All surgeries 6.9 34,096 2363 Calculated

Orthopaedic 3.6 749 27 Krishnan 201633

Colorectal 8.6 24,232 2075 Cong 201434

C-section 6.5 398 26 Subramaniam 201435

Breast surgery 4.6 1324 61 Piper 201636

Vascular 9.0 245 22 Biancari 201037

Cardiothoracic 2.1 7148 152 Tarzia 201438

Risk factor for SSI

Surgical procedure BMI≥35kg/m2 Diabetes ASA≥3 Source

C-section 2.01 1.63 1.61 Wolch 201213

Colorectal 1.88 1.12 1.07 Tanner 200912

Orthopaedic 2.78 3.33 3.84 Nherera 201730 

Breast surgery 2.09 1.59 Tanner 201114

Cardiac 2 1.97 NICE CG7418

Cardiothoracic 3.36 2.85 — Olsen 200239

Cost inputs UK analysis

Variable Mean Lower value Upper value Source

SSI/dehiscence £5622.88 £4217.16 £7028.60 Jenks 201410

Cost of standard dressing £2.50 — —
Drug Tariff23

Cost of sNPWT £130.00 £97.50 £162.50

Cost inputs US analysis

Surgical site complication $25,965 $19,473.75 $32,456.25 Zimlichman 20136

Dehiscence $6777 $5082.75 $8471.25 NICE 201840

Cost of standard dressing $3 — — CMS 201924

Cost of sNPWT $220 $220.00 $275.00 Manufacturer
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impact of targeting sNPWT to these high-risk patients. 
Although it is possible for patients to have multiple risk 
factors at one time, we conservatively assumed that 
patients will have one risk factor at a time. The analysis 
demonstrated that the savings associated with sNPWT 
increased in all cases, as expected, resulting in sNPWT 
being the dominant treatment option for all subgroups 
considered, in all indications (i.e., it delivered improved 
outcomes at lower cost, as indicated by the negative 
ICERs reported in Table 6). Table 6 uses the example of 
orthopaedic surgery from the UK and US perspectives 
to illustrate the point. 

Sensitivity analysis results
Table 7 displays results of one-way sensitivity analysis. 
The results demonstrate that the use of sNPWT was not 
affected by changes in baseline model assumptions. 
These assumptions included baseline SSC risk, cost of 
SSI, cost and effectiveness of sNPWT, as the results 
remained cost-saving in all scenarios tested. This 
suggests that we can confidently conclude that using 
sNPWT prophylactically to prevent SSC/I following 
surgical incisions is a cost-effective intervention which 
results in savings compared with standard postoperative 
dressings, from both the UK NHS and US payer 
perspective.

Probabilistic sensitivity analysis 
PSA results were similar to the deterministic results. 
Following the 2000 iterations, the results showed that 
all the iterations (100%) returned a cost-saving finding 
when sNPWT was compared with standard care from 
the US payer perspective. The UK scenario demonstrated 
that sNPWT was cost-saving in 93% of the simulations 
(i.e., there is a 93% chance that sNPWT is cost-saving). 

Fig 2 and Fig 3 illustrate these findings on a 
cost-effectiveness plane. 

Discussion
Healthcare payers, such as NICE and the Institute for 
Healthcare Improvement in the US, all aim to optimise 
the performance of the healthcare system by improving 
patients’ experience and reducing cost of healthcare per 
patient, among other objectives.18,27 A way of meeting 
these objectives is by conducting economic evaluations 
to demonstrate the value of these technologies in terms 
of both their clinical and cost-effectiveness. sNPWT is 
increasingly used for the prevention of SSCs in a 
number of surgical specialties, and the evidence for its 
effectiveness is largely unequivocal.1 

This analysis used strong evidence from both 
randomised and observational studies conducted in six 
different surgical specialties. The base case results 
demonstrated that sNPWT is cost-saving when 
compared with standard care for combined surgery. The 
cost savings were estimated to be £105 per patient in 
the UK and $637 per patient in the US. Results remained 
cost-saving or cost-effective when individual surgery 
types were considered independently. The results also 
showed that when higher-risk patients are targeted, 
such as those patients with a higher BMI, a higher ASA 
score and diabetes, greater savings were observed. This 
finding suggests that higher-risk patients benefit 
disproportionately compared with those with a lower 
risk of SSC/I. Overall, our study therefore suggests that 
the cost of using sNPWT for this cohort of patients is 
more than offset by the reduction in the treatment cost 
of the complications for that cohort. Similarly, 
cost-effectiveness improved in indications associated 
with higher risk of SSI or more complex SSI, such as 

Table 1. Baseline model inputs, cost data and treatment effect (continued)

Effectiveness of sNPWT

Outcome Mean Lower value Upper value

All surgeries 0.390 0.290 0.520

Saunders 20208

Orthopaedic 0.430 0.210 0.860

Colorectal 0.560 0.070 4.510

C-section 0.470 0.290 0.740

Breast surgery 0.360 0.140 0.970

Vascular 0.220 0.050 0.870

Cardiothoracic 0.120 0.010 1.030

Mixed surgery SSI 0.190 0.040 1.030

Dehiscence 0.750 0.570 0.990

Reduction in LOS sNPWT 1.750 0.810 2.690

Utility data

SSI 0.570 0.510 0.640
NICE CG7417

No SSI 0.640 0.570 0.710

ASA—American Society of Anesthesiologists; BMI—body mass index; CMS—Centers for Medicare & Medicaid Services; LOS—length of stay; NICE—National 
Institute for Heaalth and Care Excellence; sNPWT—single-use negative pressure wound therapy; SSI—surgical site infection 
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colorectal, vascular and cardiothoracic surgeries. Given 
the increased treatment costs of SSI in the US, use of 
sNPWT was considered cost-effective in all indications. 

It is common practice in economic evaluations to 
assess uncertainty.18,25 We implemented one-way and 
probabilistic sensitivity analyses which both confirmed 
that the results were robust. The probabilistic analysis 

indicated that sNPWT was superior to standard care in 
all cases in the US and in 93% of cases in the UK, as 
illustrated in Fig 2 and Fig 3, where all the simulated 
results are in the south-east quadrant of the 
cost-effectiveness plane. This gives us confidence that 
the base case conclusions are highly unlikely to be a 
chance finding. 

Table 2. Results for sNPWT from the UK NHS perspective per 1000 patients

Outcome sNPWT Standard care Difference ICER

Total complications 72 120 –48

QALYs 635 632 3

Total costs £460,522 £565,780 –£105,258 sNPWT superior to SC

ICER—Incremental cost-effectiveness ratio; QALY—quality-adjusted life year; SC–standard care; sNPWT—single-use negative pressure wound therapy

Table 3. Results for sNPWT from the US payer perspective per 1000 patients 

Outcome sNPWT PICO Standard care Difference ICER

Total complications 70 116 –46

QALYs 635 632 3

Total costs $1,042,119 $1,679,451 –$637,332  sNPWT superior to SC

ICER—Incremental cost-effectiveness ratio; QALY—quality-adjusted life year; SC–standard care; sNPWT—single-use negative pressure wound therapy

Table 4. Results by surgical procedure from UK NHS perspective per 1000 patients 

Surgery type sNPWT incremental costs Complications avoided QALY gained Comment/ICER

All surgeries –£105,258 48 3 sNPWT PICO superior to SC

Orthopaedic £25,037 41 3 £8729/QALY

Colorectal –£656,997 97 7 sNPWT PICO superior to SC

C-section £57,635 67 5 £12,257/QALY

Breast surgery £68,114 42 3 £22,958/QALY

Vascular –£28,391 77 5 sNPWT PICO superior to SC

Cardiothoracic –£311,946 100 7 sNPWT PICO superior to SC

ICER—incremental cost-effectiveness ratio; QALY—quality-adjusted life year; SC–standard care; sNPWT—single-use negative pressure wound therapy

Table 5. Results by surgical procedure from US payer perspective per 1000 patients 

Surgery type sNPWT incremental costs Complications avoided QALY gained Comment/ICER

All surgeries –$637,332 46 3 sNPWT superior to SC

Orthopaedic –$3305 14 3 sNPWT superior to SC

Colorectal –$1,252,562 57 3 sNPWT superior to SC

C-section –$182,832 38 3 sNPWT superior to SC

Breast surgery –$46,705 23 3 sNPWT superior to SC

Vascular –$1,937,689 60 3 sNPWT superior to SC

Cardiothoracic –$1,735,740 41 3 sNPWT superior to SC

sNPWT—single use negative pressure wound therapy; SC—standard care; QALY—quality adjusted life year; ICER—incremental cost-effectiveness ratio

Table 6. Results by risk factors: example from all surgeries and orthopaedic surgery 

Risk factor All surgeries cost savings 
UK scenario

Orthopaedics UK 
scenario

All surgeries cost 
savings US scenario

Orthopaedics US 
scenario

Base case –£105,258 £8,729/QALY –$637,332 –$3305

ASA ≥3 –£252,267 –£179,802 –$1,392,456 –$449,838

Diabetes –£252,148 –£143,018 –$1,391,843 –$369,651

BMI ≥30kg/m2 –£334,893 –£103,348 –$1,816,868 –$283,174

ASA—American Society of Anesthesiologists; BMI—body mass index; QALY—quality-adjusted life year

A negative number represents superiority of single-use negative pressure wound therapy over standard care
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The UK and US have diverse healthcare systems: in 
particular the insurance landscape, which is 
predominantly public in the UK and a mix of public 
and private in the US, and the higher unit costs of 
healthcare provision in the US.28 The costs of SSI 
reported in this study were significantly higher in the 
US, resulting in the sNPWT being considered cost-saving 
in all scenarios. This has important implications when 
considering the appropriate use of sNPWT. Prevention 
of SSI is most cost-effective in patients with risk factors 
or in surgeries with higher incidence and cost of SSI. In 
some instances, healthcare payers may want to prioritise 
such groups for access to sNPWT, even where the 
economic case justifies more widespread usage. This is 
a recognition that cost-effectiveness differs from 
affordability; while the economic case for adopting 
sNPWT may be strong, healthcare budgets may restrict 
universal access, in which case decision makers might 
consider prioritising access for patients most able to 

benefit. It may also be important in some indications to 
consider benefits such as cosmesis, which were not 
adequately captured in this study. A recent study by 
Tanaydin et al.29 concluded that scar quality and 
aesthetic appearance were equally important outcomes 
in breast surgery, and sNPWT-treated patients had 
greater improvement in this outcome. 

The results of our analysis corroborate published 
economic evidence on the use of sNPWT prophylactically 
following closed surgical incisions. Nherera et al.,7,30 in 
patients following total hip and knee replacement, and 
those following cardiothoracic surgery, respectively, 
concluded that sNPWT was cost-saving. Also identified 
were two studies on the use of sNPWT following 
C-section. The first study by Heard et al.31 found that 
sNPWT was cost-effective, and the second study by 
Hyldig et al.,32 concluded that sNPWT was cost-saving. 

Table 7. Results of one-way sensitivity analysis

Parameter US scenario  UK NHS scenario

Lower figure Upper figure Lower figure Upper figure

sNPWT costs –$692,332 –$582,332 –£108,257.53 –£88,397.53

SSI costs –$453,604 –$821,061 –£49,568.15 –£160,946.91

Baseline SSI rates –$219,192 –$1,169,511 –£4,263.49 –£467,152.84

Baseline dehiscence rates –$541,939 –$677,479 –£40,521.64 –£132,501.64

Effectiveness sNPWT on SSI –$757,810 –$480,711 –£128,712.43 –£74,766.16

Effectiveness sNPWT on dehiscence –$721,874 –$524,610 –£162,629.03 –£28,762.20

Exclude dehiscence –$519,913 –$637,332 –£25,574.89 –£105,257.53

sNPWT—single-use negative pressure wound therapy; SSI—surgical site infection

Fig 2. Results of probabilistic sensitivity analysis, scatter 
plot showing the incremental costs and QALYs of sNPWT 
and standard care in patients undergoing closed surgical 
incisions UK NHS perspective
QALY—quality-adjusted life year; sNPWT—single-use 
negative pressure wound therapy
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Fig 3. Results of probabilistic sensitivity analysis, scatter plot showing the 
incremental costs and QALYs of sNPWT and standard care in patients 
undergoing closed surgical incisions (US payer perspective)
QALY—quality-adjusted life year; sNPWT—single-use negative pressure 
wound therapy
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A further study conducted in breast reconstruction by 
Galliano et al. (unpublished), concluded that sNPWT 
was cost-saving in the US. 

Limitations
This study made a number of simplifying assumptions. 
For example, the model assumed that dehiscence and 
SSI can occur together. In reality, both SSI and 
dehiscence can occur together or even cause each other 
to occur. Unfortunately, studies do not always specify if 
the SSI was due to dehiscence or the converse. 
Furthermore, the study by Saunders et al.,8 found that 
sNPWT can reduce other SSCs, such as haematoma and 
seroma. Our analysis did not include these other 
complications in our model, making it a conservative 
model. However, we believe that their inclusion would 
have made little difference as they have negligible costs 
associated with them.

The model also limited the analysis to a 12-week time 
horizon. We note and accept that such a short analytical 
time horizon may not fully account for long-term costs 
and outcomes associated with the interventions which 
matter to patients, such as scarring, or cases where 
dehisced wounds become chronic. The model does not 
include costs outside of the NHS or the payer in the US, 
including productivity costs and intangible costs, which 
may be significant. Despite these limitations, we believe 
the overall approach we took was that of caution, and 
therefore may under-represent the true savings of 

sNPWT. Despite these limitations, the analysis makes a 
strong case for the cost-effectiveness of sNPWT in a 
number of surgical indications and corroborates 
previously published studies. 

Conclusion
The evidence demonstrated that the prophylactic use of 
sNPWT is cost-saving for patients at risk of SSC following 
closed surgical incisions. There is now significant 
evidence available to support the use of sNPWT to 
improve outcomes in patients following closed surgical 
incisions. The findings of this study were pivotal in 
securing NICE approval in the UK and informed the 
development of guidance MTG439 which recommended 
the widespread use of sNPWT in high-risk patients 
following closed surgical incisions in the NHS. The 
results from this analysis suggest that as healthcare 
providers are tasked with providing more quality 
healthcare with falling budgets, they should be 
encouraged to adopt sNPWT. This evidence has 
established that sNPWT will help them to optimise post-
surgical wound treatment to improve health outcomes 
of patients, thereby meeting their stated objective of 
ensuring quality service while making effective use of 
scarce healthcare resources. Further clinical evidence 
comparing the use of different single-use negative devices 
is warranted, and as such evidence becomes available, 
this economic analysis will need to be updated in order 
to help payers choose the most cost-effective device. JWC
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Reflective questions

 ● Is it worth investing in single-use negative pressure wound therapy (sNPWT) 
for the prevention of surgical site complications following closed surgical 
incisions?

 ● Which patients will benefit most from the use of sNPWT treatment? 
 ● In addition to reducing surgical site complications, in which surgical indication 

has sNPWT been shown to have beneficial cosmesis outcomes?
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Implementing TIMERS:  
the race against hard-to-heal wounds

What is a non-healing wound? Or is that a chronic wound, or a hard-to-heal wound? 
Does the defi nition vary by wound type, aetiology and region?

Such questions are answered in JWC’s latest international consensus document, where 
you will also fi nd:

• An update on the TIME framework to TIMERS, adding regeneration/repair of tissue (R) 
and social factors (S)

• A thorough analysis on when and how to use advanced and adjunctive products

• A discussion on diffi cult ethical questions, such as whether to stop treating the 
wound of a non-adherent patient

Download for free this informative, concise, must-read consensus document: 
www.magonlinelibrary.com/page/jowc/resources

International 
Consensus Document

            

 this informative, concise, must-read consensus document: 

International Consensus DocumentImplementing TIMERS: the race against hard-to-heal wounds 
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