¿Qué pasa después
de la cirugía?
Terapia de Presión Negativa de un
solo uso (PICO) incisional como
medida de profilaxis de las
complicaciones de la herida quirúrgica

PICO◊ 7
Sistema de terapia de presión negativa de un solo uso
Ayudando a estar MÁS CERCA DE CERO heridas sin cicatritzar
smith-nephew.com/pico

Índice
Resultado de una revisión sistemática y un
metaanálisis.

pág. 3

El uso de la terapia de presión negativa (TPN) de un solo
uso PICO™ ayuda a reducir las complicaciones del sitio
quirúrgico y la estancia hospitalaria en pacientes con
incisiones quirúrgicas cerradas

Prevention and therapy of acute and chronic
wounds using NPWT devices during the
COVID-19 pandemic

pág. 4

Recommendation from The NPWT Working Group

NICE Guidance: PICO negative pressure
wound dressings for closed surgical incisions

pág. 10

World Health Organization: Global Guidelines pág. 27
for the prevention of surgical site infection.
4.19 Prophylactic negative pressure wound therapy

smith-nephew.com/pico

El uso de la terapia de presión negativa (TPN) de un solo uso PICO™
ayuda a reducir las complicaciones del sitio quirúrgico y la estancia
hospitalaria en pacientes con incisiones quirúrgicas cerradas:
resultado de una revisión sistemática y un metaanálisis1

¿Qué es un metaanálisis?
Es un análisis estadístico de múltiples estudios científicos
para determinar como funciona un tratamiento2
Nivel más alto posible de evidencia

1

1. Metaanálisis y revisión sistemática
2. Estudios clínicos controlados
aleatorizados (ECA)
3. Estudios cohorte
4. Casos control y casos de estudio
5. Opiniones de expertos

2
3
4
5

¿Cómo se realizó?
La búsqueda de artículos en Embase, PubMedy Cochrane Enero de 2011 a Agosto de
2018) para identificar estudios controlados aleatorizados (ECA) y estudios
observacionales con 10 o más pacientes por tipo de tratamiento comparando en uso
profiláctico de la TPN de un solo uso PICO con los apósitos estándar1

6.197
estudios
identificados1

29
estudios
incluido1

392
estudios
revisados1

Estudios incluidos de:1
• Localizaciones
geográficas diversas
• Múltiples especialidades
quirúrgicas

5.614
pacientes
*Uno de los estudios fue identificados por los autores es de los archivos de Smith & Nephew

¿Cuáles fueron los resultados principales?
Infecciones del sitio quirúrgico (ISQ)

63%↓
El uso de la TPN de un solo uso PICO reduce de manera significativa el
riesgo de ISQ en comparación con los apósitos estándar
(19 estudios; 4.530 pacientes ; p<0.00001)1

La TPN de un solo uso PICO también redujo de manera significativa las ISQ
versus a los apósitos estándar cuando se analizó por especialidad quirúrgica:1

64%↓

51%↓

57%↓

78%↓

Mama
2 estudios
420 pacientes

Obstetricia
3 estudios
2.911 pacientes

Vascular
2 estudios
193 pacientes

(p=0.04)

(p=0.003)

Ortopedia
5 estudios
607 pacientes

(p=0.03)

(p=0.02)

Otras complicaciones del sitio quirúrgico
Además, las probabilidades de sufrir complicaciones del sitio quirúrgico se
redujeron con el uso de la TPN PICO en comparación con los apósitos estándar1
Seroma

Necrosis

Dehiscencia

77%↓

89%↓

30%↓

reducción

reducción

(6 estudios, 771 pacientes; p<0.00001)

1

reducción

(2 estudios, 474 pacientes; p=0.0007)

1

(9 estudios, 1.790 pacientes; p=0.01)1

Estancia hospitalaria
El uso profiláctico de la TPN de un solo uso
PICO redujo la estancia hospitalaria media
en 1,75 días en comparación con los
apósitos estándar.1
Reducir la estancia media asociada a las ISQ puede contribuir a la
reducción de costes sanitarios.4

1.75 días↓
(10 estudios; 948 pacientes; p=0.0002)1
No se observaron diferencias entre los dos
grupos de tratamiento:
• Readmisiones (9 estudios; 966 pacientes)1
• Reintervenciones (9 estudios; 1.385 pacientes)1

¿Qué demostró?
El uso profiláctico de la TPN de un solo uso PICO redujo de manera
significativa el riesgo de ISQ, necrosis, seroma y dehiscencia en
pacientes con incisiones quirúrgicas cerradas en comparación con
los apósitos estándar, también ayudó a reducir la estancia
hospitalaria media en 1,75 días.1
Para información detallada del producto, incluyendo indicaciones de uso, contradicciones, precauciones y advertencias, por
favor consulte las instrucciones de uso del producto antes de su utilización.
References: 1. Smith & Nephew. February 2019. Outcomes following PICO compared to conventional dressings when used prophylactically on closed surgical incisions: systematic literature review and
meta-analysis. Report reference EO/AWM/PICO/004/v3; 2. Haidich AB. Meta-analysis in medical research. Hippokratia. 2010;14(Suppl 1):29–37; 3. Murad MH, Asi N, Alsawas M, Alahdab F. New evidence
pyramid. Evid Based Med. 2016;21:125–127; 4. Jenks PJ, Laurent M, McQuarry S, Watkins R. Clinical and economic burden of surgical site infection (SSI) and predicted ﬁnancial consequences of elimination of
SSI from an English hospital. J Hosp Infect. 2014;86(1):24–33. ™Trademark of Smith & Nephew. All Trademarks acknowledged. ©May 2019 Smith & Nephew. 18395 | GMC0826
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Abstract— Recent SARS-CoV-2 pandemic leading to a
rapidly increasing number of hospitalizations enforced reevaluation of wound management strategies.
The optimal treatment strategy for patients with chronic
wounds and those recovering from emergency and urgent oncological surgery should aim to minimize the number of hospital
admissions, as well as the number of surgical procedures and
decrease the length of stay to disburden the hospital staff and
to minimize viral infection risk.
One of the potential solutions that could help to achieve these
goals may be the extensive and early use of NPWT devices in
the prevention of wound healing complications.
Single-use NPWT devices are helpful in outpatient wound
treatment and SSI prevention (ciNPWT) allowing to minimize
in-person visits to the health care center while still providing the
best possible wound-care. Stationary NPWT should be used in
deep SSI and perioperative wound healing disorders as soon as
possible. Patient’s education and telemedical support with visual
wound healing monitoring and video conversations have the
potential to minimize the number of unnecessary in-person visits
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in patients with wounds and therefore substantially increase the
level of care.
Keywords—NPWT, Covid-19, SARS-CoV-2, chronic wounds

Introduction
HE epidemiological situation in the world caused by
the SARS-CoV-2 virus leads to a rapidly increasing
number of hospitalizations. Hospital wards are being converted into dedicated COVID-19 wards what brings many
sudden changes in the system and treatment strategy. There
are many recommended procedures for the prevention of
surgical site infections (SSI), but only a few deals with the
treatment of complications, and especially patients in home
care. The current general strategy is to minimize the number
of nonessential hospitalizations for three main reasons:
1) providing intensive care units the capacity for COVID19 patients requiring intensive care;
2) preserving medical staff due to the shortage of medical
personnel
3) reducing the risk of infection for hospitalized patients
and medical staff
SSI symptoms after abdominal and chest injury surgery
may camouflage asymptomatic SARS-CoV-2 infection especially in the era of COVID-19 pandemic.1 Therefore minimizing hospitalization time may decrease the risk of viral
transmission in post-surgical patients.

T

General strategy
The optimal treatment strategy for patients with chronic
wounds and those recovering from emergency and urgent
oncological surgery should aim to minimize the number of
hospital admissions because of the surgical reasons described
in detail in the ERAS protocol,2 as well as the number of
surgical procedures. On the other hand, the hospitalization
time should be optimized to be as short as possible to
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Figure 1. The treatment strategy in three most common settings (columns) during the SARS-CoV-2 pandemic.

disburden the hospital staff and to minimize viral infection risk. One of the potential solutions that could help to
achieve these goals may be the extensive and early use of
Negative Pressure Wound Therapy (NPWT) devices in the
prevention of wound healing complications3 (mainly surgical
site infections — SSI4 or wound dehiscence), particularly
among higher-risk patients,5 those with complex incisions
with ort without prosthetic devices underlying the closed
incision.6–8 Li et al. proved that patients undergoing NPWT
after open abdominal surgery had SSI less frequently9 and
the formation of enteroatmospheric fistulae were also less
frequent in patients receiving.10
The relative liberal use of ciNPWT, may well be advantageous for patients who are discharged as an inpatient earlier
than normal to free up capacity for acute COVID beds may
continue to receive good quality healthcare at home. (this was
essentially the basis of our Randomised Trial, you may wish
to consider adding the reference, Incisional negative pressure
wound therapy dressings.11
This strategy may be highly important in a group of
patients undergoing urgent surgery or those with wounds
classified as contaminated. Based on recent studies, ciNPWT

significantly reduced the incidence rate of SSI in colorectal, inflammatory bowel disease patients or groin vascular
surgery, as well as other disciplines such as Orthopaedic
and Plastic Surgery.12–14 NPWT could also be used more
extensively in tearly wound healing complications and wound
infections allowing a rapid, safe and effective inpatient discharge. Prevention of SSI using ciNPWT (closed incision
NPWT) can lead to reduce the incidence of SSI, and also the
number of wound dressing changes15 (disburdening medical
staff, and minimizing contact with the patients). In septic
and complicated wounds, iNPWT (instillation NPWT) should
be more commonly applied. It was stated that the utility
of NPWT with instillation in complicated and non-healed
wounds was associated with a significant decrease in bacterial
overload reduction, time to wound closure and hospital discharge.16 The principles of the treatment strategy are shown
on (Fig. 1).
NPWT can be used as soon as possible in wound healing
disturbances, especially those caused by infections. The
stationary device initially applied in hospitalized patients
can be continued in an ambulatory setting using a singleuse portable NPWT device. Single-use ciNPWT devices are
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Figure 2. Proposed patient flow in a surgery hospital department.
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widely available on the market, intuitive, and easy to use.
The education of patients on how to remove a vacuum wound
dressing, in selected well-collaborating patients, can be very
helpful and is essential when dealing with the dressing’s seal
leak during NPWT at home. Current evidence support the
home use of single-use NPWT (sNPWT) due to high patientsatisfaction.17
Dowset et al. provided data on the clinical and economic
benefit of sNPWT in patients with chronic wounds allowing
to free up medical staff.18 Similar benefits have been shown
in the closed incision groups also.7, 19 The same principles
will apply to acute and surgical wounds during the COVID19 pandemic. This is especially important as there is evidence
that the effectiveness of sNPWT is similar in inpatient and
outpatient setting.20
The telemedical support for patients should lead to a
good postoperative wound control and can be used in an
outpatient treatment manner. Options with the possibility of
digital photography transfer are preferable. The optimal flow
of patients (out- and inpatients) is shown on (Fig. 2). The
main problems associated with the wound healing process
are listed below.
1. Problem: Management of outpatients with wounds
Goal: In patients with acute or chronic wounds the ambulatory treatment should be as effective as inpatient therapy
while reducing the number of in-person visits. Solution
(using NPWT):
1) The prophylactic21 use of single-use NPWT devices
if possible (reducing the number of wound dressings
changes, making treatment more effective) is advised.
2) In chronic venous leg ulcers NPWT should be combined with compression therapy (using either bandaging or compression stockings.22
3) Patients should be educated on minimizing the risk of
SARS-CoV-2 infection.
4) Telemedical support23 for patients during wound dressing self-removal, dressing leaks, and, in selected cases,
in wound dressing changes is essential, with secure
video conversations as the gold standard.
2. Problem: Management of surgical patients (emergency and
urgent oncologic procedures) and SSI
Goals:
1) reduction of the SSI severity and frequency;
2) effective treatment of SSI;
3) avoidance of reoperations;
4) early discharge
Solution (using NPWT):
1) NPWT in all patients with complicated wounds, (e.g.
open abdomen,24 open fractures25 ), and ciNPWT in highrisk patients for SSI, complex wounds and those associated
with a prosthesis are recommended (if available and possible
also in other patients); In order to minimize the costs of the
ciNPWT — alternative low-cost methods can be advised.26
2), 3) NPWT therapy should be introduced as soon as
possible in SSI (according to CDC classification:27 superficial
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incisional SSI — single-use NPWT, stationary NPWT; deep
incisional SSI — stationary NPWT (consider instillation —
iNPWT); organ or space SSI — stationary NPWT (consider
instillation — iNPWT)
4) optimal wound healing should be provided to patients
with a higher risk of developing SSI (obesity or cachexia,
ASA 3 and 4, immunosupression, steroids, cigarette smoking,
comorbidities) by using an effective wound dressing suitable
for discharge — single-use NPWT combined with patient
education on wound dressing self-removal and, in selected
cases, in wound dressing changes. Telemedical support for
theses patients is essential to minimize in-person visits.23
Patient should be educated that in case of skin infection
presenting with pain, heat, redness, swelling or purulent
discharge at the incision site, they should seek immediate
consultation via telemedical support.
Even if lower risk for SSI is calculated, ciNPWT should
be considered as first line treatment option for wound
management. Such management may reduce the risk for
developing SSI to the minimum and prevent readmission or
complications during outpatient care.
In cases where patients would not be able to follow
telemedical guidance on wound dressing changes or in more
complicated dressing requiring in-person visits, it is highly
advisable to prolong the intervals between dressing changes
in order to minimize the number of in-person visits. NPWT
is highly suitable to prolong dressing change intervals17 and
can be recommended to achieve this.
3. Problem: Follow-up surveillance of outpatients after
surgery
Goal: To facilitate wound follow-up with detection of SSI
after discharge, reduce the number of in-person visits, and
provide the most effective wound healing support. Solution
(using NPWT):
1) The use of single pocket NPWT devices if possible
(reducing the number of wound dressings changes,
making(e) treatment more effective) is advised.
2) Patients should be educated on minimizing the risk of
SARS-CoV-2 infection education.,
3) Telemedical support for patients during wound dressing
self-removal and, in selected cases, in wound dressing
changes with secure video conversations is essential.
Conclusion
In order to reduce the risk of viral transmission, early
treatment of wound healing complications, and reducing the
risk of SSI using NPWT is advisable, especially during
the SARS-CoV-2 pandemic. NPWT should be considered in
wound healing disorders and their prevention as the therapy
can effectively decrease the number of complications, reduce
the number of surgical interventions, decrease the length of
stay, reduce the number of wound dressings changes, reduce
the number of contacts between patients and medical staff
and disburden the already decompressed healthcare system.
Single-use NPWT devices are helpful in outpatient wound
treatment and SSI prevention (ciNPWT) allowing to minimize in-person visits to the health care center while still
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providing the best possible wound-care. Stationary NPWT
should be used in deep SSI and perioperative wound healing disorders as soon as possible. Patient’s education and
telemedical support with visual wound healing monitoring
and video conversations have the potential to minimize the
number of unnecessary in-person visits in patients with
wounds and therefore substantially increase the level of care.
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Your responsibility
This guidance represents the view of NICE, arrived at after careful consideration of the evidence
available. When exercising their judgement, healthcare professionals are expected to take this
guidance fully into account. However, the guidance does not override the individual responsibility
of healthcare professionals to make decisions appropriate to the circumstances of the individual
patient, in consultation with the patient and/or guardian or carer.
Commissioners and/or providers have a responsibility to implement the guidance, in their local
context, in light of their duties to have due regard to the need to eliminate unlawful discrimination,
advance equality of opportunity, and foster good relations. Nothing in this guidance should be
interpreted in a way that would be inconsistent with compliance with those duties.
Commissioners and providers have a responsibility to promote an environmentally sustainable
health and care system and should assess and reduce the environmental impact of implementing
NICE recommendations wherever possible.

© NICE 2019. All rights reserved. Subject to Notice of rights (https://www.nice.org.uk/terms-andconditions#notice-of-rights). Last updated August 2019

Page 2
of 17

PICO negative pressure wound dressings for closed surgical incisions (MTG43)

Contents
1 Recommendations ....................................................................................................................................................

4

2 The technology ...........................................................................................................................................................

5

3 Evidence ........................................................................................................................................................................

7

Clinical evidence.........................................................................................................................................................................

7

Cost evidence ..............................................................................................................................................................................

9

4 Committee discussion .............................................................................................................................................

11

Clinical-effectiveness overview ...........................................................................................................................................

11

Side effects and adverse events ...........................................................................................................................................

12

Relevance to the NHS ..............................................................................................................................................................

13

NHS considerations...................................................................................................................................................................

13

Cost modelling overview.........................................................................................................................................................

14

Main cost drivers........................................................................................................................................................................

14

Cost savings..................................................................................................................................................................................

15

5 Committee members and NICE project team................................................................................................

16

Committee members................................................................................................................................................................

16

NICE project team .....................................................................................................................................................................

16

Update information......................................................................................................................................................

17

© NICE 2019. All rights reserved. Subject to Notice of rights (https://www.nice.org.uk/terms-andconditions#notice-of-rights). Last updated August 2019

Page 3
of 17

PICO negative pressure wound dressings for closed surgical incisions (MTG43)

This guidance replaces MIB149.

1

Recommendations

1.1

Evidence supports the case for adopting PICO negative pressure wound
dressings for closed surgical incisions in the NHS. They are associated with
fewer surgical site infections and seromas compared with standard wound
dressings.

1.2

PICO negative pressure wound dressings should be considered as an option for
closed surgical incisions in people who are at high risk of developing surgical site
infections. Risk factors for surgical site infections are described in section 4.2.

1.3

Cost modelling suggests that PICO negative pressure wound dressings provide
extra clinical benefits at a similar overall cost compared with standard wound
dressings.

Wh
Whyy the committee made these recommendations
PICO negative pressure wound dressings are designed to allow an even distribution of negative
pressure on the surface of a closed surgical incision. The system is also designed to be portable.
Clinical evidence shows that using PICO dressings for closed surgical incisions can lead to fewer
surgical site infections. Evidence also shows that using PICO dressings reduces the rate of seromas
compared with standard wound dressings. Cost analyses suggest that using PICO dressings will not
add to the overall costs of treatment.
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2

The technology

Technology PICO is a canister-free, single-use, negative pressure wound therapy system
consisting of a sterile pump and multi-layered adhesive dressings. Each dressing
has 4 layers: a silicone adhesive wound contact layer, which is designed to minimise
pain and damage during peel-back and to reduce lateral tension; an airlock layer
for even distribution of pressure; an absorbent layer to remove exudate and
bacteria from the wound; and a top film layer, which acts as a physical barrier and
allows moisture to evaporate. The pump is operated by 2 AA batteries and delivers
a continuous negative pressure of 80 mmHg to a sealed wound. Once activated,
using a push button, the battery drives the pump for up to 7 days and LEDs provide
alerts for low-battery status and pressure leaks.
Standard PICO dressings come in 8 sizes: 10×20 cm, 10×30 cm, 10×40 cm,
15×15 cm, 15×20 cm, 15×30 cm, 20×20 cm and 25×25 cm. Multisite PICO
dressings come in 2 sizes: small (15×20 cm) and large (20×25 cm).
The latest version of the technology is the PICO7 system. This differs from the
version of PICO notified to NICE by having an improved pump to minimise leakage
and an integrated belt clip to allow for easier transport. The PICO7 pump contains
a magnet and it should be positioned at least 10 cm (4 inches) away from other
medical devices that could be affected by magnetic interference.
Inno
Innovativ
vative
e
aspects

PICO differs from conventional negative pressure wound dressings in that it:
has no separate canister
is portable and disposable
has a proprietary dressing layer that is designed to allow even distribution of
negative pressure across the incision and zone of injury.

Intended
use

PICO is intended for surgical incisions with low or moderate levels of exudate. This
guidance focuses on the use of PICO dressings for closed surgical incisions. PICO
dressings can be applied by healthcare professionals including surgeons and tissue
viability nurses for people in a range of care settings. Training is needed to place
the dressings correctly (see section 4.8).
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Costs

Standard PICO dressings are available in 8 different sizes. Each pack includes a
single-use pump and 2 dressings. The list prices for PICO dressings range from
£127.06 to £145.68 (including VAT).

For more details, see the website for PICO dressings.
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3

Evidence

Clinical e
evidence
vidence
Rele
Relevant
vant e
evidence
vidence comes from 31 studies, 15 of which are
randomised controlled trials
3.1

Of the 31 studies that provided evidence relevant to the decision problem, 15
were randomised controlled trials and 16 were non-randomised comparative
observational studies. The 15 randomised controlled trials were done in
secondary or tertiary care and were based on preventing surgical site
complications in people with closed surgical incisions who were at high risk of
complications after surgery. One was done in the UK. For full details of the
clinical evidence, see section 3 of the assessment report.

Randomised controlled trial e
evidence
vidence shows fewer surgical site
infections with PICO dressings compared with standard wound
dressings
3.2

Of the 15 randomised controlled trials, 8 compared PICO dressings with
standard wound dressings in people with closed surgical incisions in Australia,
Poland, the UK, Ireland, Japan, Denmark and the US (Chayboyer et al. 2014,
Gillespie et al. 2015, Witt-Najchrazak et al. 2015, Karlakki et al. 2016,
O'Leary et al. 2016, Uchino et al. 2016, Hyldig et al. 2018 and
Galiano et al. 2018 respectively). The studies included a wide range of different
types of surgery. The external assessment centre (EAC) considered these
studies to have acceptable internal and external validity and to provide relevant
evidence on the effectiveness of PICO dressings. Pooled effect estimates from a
random-effects meta-analysis of the 8 studies showed a significant reduction in
surgical site infection rates in favour of PICO dressings (n=1,804, odds ratio
[OR] 0.51, 95% confidence interval [CI] 0.3 to 0.82; p=0.006).

Results from observational studies support the rrandomised
andomised
controlled trial e
evidence
vidence
3.3

Of the 16 non-randomised comparative observational studies, 10 compared the
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rates of surgical site infection using PICO dressings with standard wound
dressings in people with closed surgical incisions (Adogwa et al. 2014,
Matsumoto et al. 2014, Pellino et al. 2014, Pellino et al. 2014b,
Selvaggi et al. 2014, Hickson et al. 2015, Fleming et al. 2017, Tan et al. 2017, van
der Valk et al. 2017 and Dingemans et al. 2018). The studies included a wide
range of different types of surgery. The EAC considered the included
observational studies to have acceptable levels of both internal and external
validity, and concluded that the evidence was relevant to the decision problem.
Pooled effect estimates from a random-effects meta-analysis of the 10 studies
showed a significant reduction in surgical site infection rates in favour of PICO
dressings (n=2,669, OR 0.27, 95% CI 0.14 to 0.53; p=0.001). However, the EAC
noted that the observational studies may overestimate the clinical benefits of
PICO dressings because of potential selection and publication bias.

Pooled analyses show a reduction in the rrate
ate of seromas with
PICO dressings
3.4

Two of the randomised controlled trials and 5 of the observational studies also
reported rates of seromas in people with closed surgical incisions. Pooled effect
estimates from a random-effects meta-analysis of these 7 studies showed a
significant reduction in the incidence of seromas in favour of PICO dressings in a
range of different types of surgery (n=771, OR 0.19, 95% CI 0.08 to 0.47;
p=0.0003). The EAC noted that this reduction in seroma rates was mainly driven
by the observational study results.

Reductions in surgical site infections with PICO dressings vary
across different types of surgery
3.5

The included studies considered the use of PICO dressings for 6 different types
of surgery:
orthopaedic surgery (2 randomised controlled trials and 3 observational studies,
n=607)
colorectal surgery (1 randomised controlled trial and 4 observational studies, n=209)
obstetric surgery (2 randomised controlled trials and 1 observational study, n=2,911)
plastic/breast surgery (1 randomised controlled trial and 1 observational study,

© NICE 2019. All rights reserved. Subject to Notice of rights (https://www.nice.org.uk/terms-andconditions#notice-of-rights). Last updated August 2019

Page 8
of 17

PICO negative pressure wound dressings for closed surgical incisions (MTG43)

n=420)
vascular surgery (2 observational studies, n=193)
cardiothoracic surgery (1 randomised controlled trial, n=80).
Analyses by surgery type showed that reductions in the rate of surgical site infection
rates with PICO varied across different types of surgery: the reductions were only
significant in obstetric surgery (OR 0.48, 95% CI 0.30 to 0.76; p=0.002) and
orthopaedic surgery (OR 0.45, 95% CI 0.22 to 0.91; p=0.03).

There are limitations in the e
evidence
vidence but it is rele
relevant
vant to the
decision problem
3.6

The EAC noted the clinical and statistical heterogeneity of the studies that were
included in the meta-analyses. There was wide variation in the risk
characteristics of the populations, the definition of surgical site infections, how
long the dressing was in place, and the length and frequency of follow up. The
analyses based on surgery type also included relatively few studies.
Nonetheless, the random-effects meta-analyses included a relatively large
number of study populations and the EAC concluded that the results were
relevant to the decision problem.

PICO dressings ma
mayy be link
linked
ed to increased risk of skin blister and
macer
maceration
ation in some people
3.7

One randomised controlled trial (Karlakki et al. 2016) reported a higher overall
rate of blisters in people who had PICO dressings compared with those who had
standard wound dressings (11% compared with 1%). The rate of blisters differed
considerably between the 3 surgeons who took part in the study. For full details
of the adverse events, see section 3.7 of the assessment report.

Cost e
evidence
vidence
The compan
company's
y's cost model shows that PICO dressings are cost
sa
saving
ving in people with closed surgical incisions
3.8

The company's base-case model showed that 90 days after surgery, PICO
dressings are cost saving by around £101 per person compared with standard
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wound dressings.

The EA
EAC's
C's changes to the cost model more accur
accurately
ately reflect the
costs and consequences to the NHS
3.9

The EAC considered that the structure of the company's cost model was
adequate for decision making. However, it identified some limitations in the
model parameters and made changes to better reflect potential resource use in
the NHS. Specifically, the EAC:
applied baseline incidence rates and the cost of surgical site infections from a UK data
source (Jenks et al. 2014)
calculated the mean cost of surgical site infections by dividing the cost by the number
of infections
updated the number of PICO and comparator dressings used
used clinical-effectiveness estimates based on the pooled treatment effect from the
meta-analysis of the randomised controlled trials.
For full details of the changes and results, see section 4 of the assessment report.

The EA
EAC's
C's updated analysis shows that PICO dressings are cost
neutr
neutral
al o
ovver
erall
all but this varies b
byy type of surgery
3.10

With the EAC's changes, the base-case model showed that 90 days after
surgery, PICO dressings are cost saving by around £6 per person compared with
standard wound dressings. The main drivers of these savings were the cost of
PICO, the likelihood of a surgical site infection, the cost of a surgical site
infection and the effectiveness of PICO in reducing the incidence of surgical site
infections. The analyses by surgery type showed that PICO was cost saving for
colorectal, cardiothoracic and vascular surgery, but was not cost saving for
orthopaedic, obstetric and plastic/breast surgery. For full details of the cost
evidence, see section 4 of the assessment report.
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4

Committee discussion

Clinical-effectiv
Clinical-effectiveness
eness o
ovverview
PICO dressings are associated with lower rrates
ates of surgical site
infections in people with closed surgical incisions compared with
standard dressings
4.1

The committee noted considerable evidence to show the effectiveness of PICO
in reducing rates of surgical site infections (18 studies) and seromas (7 studies).
The company did meta-analyses using a fixed-effect model, whereas the
external assessment centre (EAC) used a random-effects model. The committee
considered that the EAC's approach was more appropriate because of the wide
variation in the study populations, interventions and the definitions of surgical
site infections. The committee concluded that there was convincing evidence
that using PICO dressings reduces surgical site infections and seromas in people
with closed surgical incisions. The committee considered that there was less
certainty about how PICO dressings affect other surgical site complications
(such as wound dehiscence, haematoma, delayed healing or excessive scarring)
because of the small number of studies in the analyses.

Careful patient selection is important and should be informed b
byy
NICE guidance
4.2

The experts advised that careful patient selection was important when using
PICO dressings. The committee noted that the included studies only recruited
people who were considered to be at high risk of developing surgical site
complications, but that many of the studies did not explicitly state the definition
of high risk. The experts advised that there were a number of factors associated
with an increased risk of surgical site complications, including age, obesity,
cigarette smoking and diabetes. There are also several surgical situations that
increase the risk, such as repeat operations and the need for emergency surgery.
The committee noted that a NICE evidence review[ ] identified the main risk
factors for surgical site infections as age, underlying illness, obesity, smoking,
wound classification, and site and complexity of procedure. It concluded that
healthcare professionals should take these factors into account when
1
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considering whether to use PICO dressings.

PICO dressings should be used for closed surgical incisions which
are unlik
unlikely
ely to need multiple dressing changes
4.3

The committee noted that PICO is intended for closed surgical incisions in
which the amount of exudate was anticipated to be low or moderate. The clinical
experts advised that PICO dressings should be used for closed surgical incisions
that are unlikely to need multiple dressing changes. Large amounts of exudate
may lead to multiple dressing changes being needed, so PICO dressings should
not be used for these types of wounds.

Benefits of PICO dressings vary b
byy type of surgery
4.4

The committee noted that the published evidence included the use of PICO
dressings in 6 different types of surgery, and that the meta-analysis identified a
statistically significant reduction in the risk of surgical site infections when it
was used in orthopaedic and obstetric surgery. The committee concluded that
the type of surgery was an important factor in selecting people for PICO
dressings, and that it should be considered in the overall risk assessment for
post-operative complications. However, the committee considered that the
evidence was too limited to make recommendations on the use of PICO
dressings by surgery type.

Side effects and adv
adverse
erse e
evvents
Adv
Adverse
erse e
evvents are uncommon but some people ma
mayy de
devvelop skin
blisters and macer
maceration
ation with PICO dressings
4.5

The committee noted that adverse events were rare in the studies but that skin
blisters and maceration may occur when using PICO dressings. A clinical expert
advised that skin blisters may develop because of skin tension, which is likely to
be the result of the dressing being stretched over the wound. This was
corroborated by the results of 1 study, in which the highest incidence of skin
blisters was in people whose dressings were applied by trainee staff.

Pump failure ma
mayy incur additional costs but this is rrare
are
4.6

The company stated that there had been around 147 reported cases of the
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PICO pump failing since its launch in 2007. The committee considered that
pump failure would incur additional costs, including application of additional
dressings and pump replacement, but it acknowledged that the reported rates
of pump failure were very low.

Rele
Relevance
vance to the NHS
The e
evidence
vidence for PICO dressings is broadly gener
generalisable
alisable to the
NHS
4.7

The committee noted that only a small number of the studies included NHS
settings; for example, only 1 of the randomised controlled trials was done in the
UK. However, 9 of the studies included in the meta-analyses were done in
European countries including Ireland, Italy, the Netherlands, Denmark and
Poland. A clinical expert stated that PICO dressings are widely used across
Europe and that both population demographics and the fundamentals of wound
therapy were likely to be similar across Europe. The committee concluded that
the evidence for PICO dressings was broadly generalisable to the NHS.

The e
evidence
vidence is gener
generalisable
alisable to the PICO7 system
4.8

The committee noted that since the technology was notified to NICE, newer
versions of PICO dressings have been developed. The latest version available to
the NHS is the PICO7 system. The company confirmed that the PICO7 has an
improved pump design and belt clip but that the functional mechanism of the
dressings remains the same. The committee considered that the evidence on
which it evaluated PICO dressings was generalisable to the PICO7 system.

NHS consider
considerations
ations
Some tr
training
aining is needed in how to apply PICO dressings
4.9

The clinical experts advised that training was an important consideration in the
use of PICO dressings. Maintaining a seal is integral to the continued
effectiveness of negative pressure, but in creating the seal it is important to
ensure that the skin is not placed under excessive tension. The experts also
described certain situations in which applying the dressing was awkward (such
as on the lower abdomen after a caesarean section or over bony protrusions,
especially if there is excessive moisture). The experts also stated that training is
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important for healthcare staff who provide post-operative care both in hospital
and in the community. They emphasised that a lack of knowledge may lead to
dressings being removed too early, or to unnecessary dressing changes that are
likely to negatively affect clinical outcomes and costs. The committee concluded
that training was important in realising the benefits of PICO dressings.

Cost modelling o
ovverview
The EA
EAC's
C's updated model is more appropriate for decision making
4.10

The committee noted the EAC's changes to the company's cost model (see
section 3.9) and agreed that the updated model better reflected cost and
resource use in the NHS. The committee considered the numbers of PICO
dressings and standard dressings that were likely to be needed per person, and
the importance of length of stay in hospital in determining cost calculations. It
noted that the instructions for use suggest that 1 PICO kit (1 pump and 2
dressings) will last for up to 7 days after surgery. However, the clinical experts
indicated that the number of dressings used and the length of stay vary widely
depending on the type of surgery. The EAC explained that its calculations were
based on the use of 1.09 PICO dressings per person with an average of 5.3 days'
stay in hospital. It also estimated the number of PICO dressings used by surgery
type; for example, it estimated 1.81 PICO dressings used for colorectal surgery
and 1.58 used for vascular surgery. The committee concluded that although it
agreed with the EAC's approach to cost modelling, there were uncertainties
because of the differences in the populations considered.

Main cost driv
drivers
ers
It is lik
likely
ely that the additional cost of PICO dressings will be offset
by a reduction in surgical site infections
4.11

The committee noted how the rate and cost of surgical site infections affected
the outcomes of the cost modelling. Having seen convincing evidence to support
a reduction in the rate of surgical site infections with PICO dressings, the
committee concluded it was plausible that the additional cost of PICO dressings
compared with standard wound dressings would be offset by a reduction in the
overall costs associated with treating surgical site infections.
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The model is most sensitiv
sensitive
e to the purchase cost and
effectiv
effectiveness
eness of PICO dressings
4.12

The EAC did sensitivity analyses, which showed that the cost model was most
sensitive to the purchase cost of PICO dressings and their effectiveness in
reducing surgical site infections.

The model does not include staff costs for applying dressings but
these are negligible
4.13

The committee noted that neither the company's original model nor the EAC's
updated model included staff costs associated with applying PICO and standard
wound dressings. Although applying a PICO dressing could take an additional 1
or 2 minutes compared with applying a standard wound dressing, a clinical
expert noted that for appropriately trained staff any additional time was
negligible.

Cost sa
savings
vings
PICO dressings pro
provide
vide e
extr
xtraa benefits at no additional cost to the
NHS
4.14

The committee recalled the EAC's updated cost model, which suggested that
PICO dressings are cost saving by around £6 per person (although the cost
saving may vary by type of surgery). Overall, the committee concluded that
PICO dressings are likely to provide extra clinical benefits at a similar overall
cost compared with standard wound dressings.

[1]

The committee considered an evidence review done for NICE's 2008 guideline on preventing and
treating surgical site infections (section 3).
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Update information
August 2019: Section 2 amended to add details about magnetic interference from the PICO7
pump.
ISBN: 978-1-4731-3418-8

Accreditation

© NICE 2019. All rights reserved. Subject to Notice of rights (https://www.nice.org.uk/terms-andconditions#notice-of-rights). Last updated August 2019

Page 17
of 17

GLOBAL GUIDELINES
FOR THE PREVENTION OF
SURGICAL SITE INFECTION

4.19 Prophylactic negative pressure wound therapy
Recommendation
The panel suggests the use of prophylactic negative pressure wound therapy (pNPWT) in adult
patients on primarily closed surgical incisions in high-risk wounds, for the purpose of the
prevention of SSI, while taking resources into account.
(Conditional recommendation, low quality of evidence)

Rationale for the recommendation
ñ Overall low quality evidence shows that pNPWT has a benefit in reducing the risk of SSI in patients
with a primarily closed surgical incision following high-risk wounds (for example, in case of poor
tissue perfusion due to surrounding soft tissue/skin damage, decreased blood flow, bleeding/
hematoma, dead space, intraoperative contamination) when compared to conventional
postoperative wound dressings.
ñ The GDG emphasized that the devices used for pNPWT are expensive and may not be available in
low-resource settings. Thus, the prioritization of this intervention should be carefully considered
according to resources available and other priority measures for the prevention of SSI.
ñ It was also noted that there were no trials comparing different levels of negative pressure or
different durations of applying negative pressure to the wound. In addition, studies did not report
subgroup analyses by type of surgery or the degree of wound contamination. In stratified metaanalyses, there was little evidence that the effects differed by type of surgery, wound class or the
level and duration of applying negative pressure. The GDG concluded that the effect appears to be
independent of these factors and that no recommendations can be made on the optimal level of
pressure or duration of application.
ñ As a result of the low quality evidence and the other above-mentioned factors, the majority of
GDG members agreed to suggest the use of pNPWT on primarily closed surgical incisions in highrisk procedures, but taking resources into account. One GDG member disagreed with the
recommendation because he considered the evidence insufficient to support it. The GDG decided
that the strength of this recommendation should be conditional.

Remarks
ñ The body of retrieved evidence focused on adult patients and no study was available in the
paediatric population. Therefore, this recommendation is not proven for paediatric patients. The
GDG pointed out that all RCTs were performed in clean surgery (4 in orthopaedic and trauma
surgery), apart from one study that also included abdominal procedures. By contrast, the included
observational studies were performed in clean, clean-contaminated, contaminated and dirty
procedures. As pNPWT devices are commonly used in abdominal surgery, the GDG considered that
observational studies should be included.
ñ Negative pressure devices were set between 75 mm Hg and 125 mm Hg with the postoperative
duration ranging from 24 hours up to 7 days. The control group used sterile dry gauze, tape,
occlusive or absorbent dressings.
ñ The overall quality of evidence was low for the RCTs due to risk of bias and imprecision and low for
the observational studies.
ñ The GDG discussed potential mechanisms for the observed benefit of pNPWT, including less wound
dehiscence, better removal of fluids and protection against microorganisms entering the wound
from the surrounding environment.
ñ The GDG identified the appearance of blisters (1) or maceration as possible harms associated with
the use of use of negative pressure devices. No other relevant adverse event was identified through
the available evidence.

145

4. Evidence-based recommendations on measures for the prevention of surgical site infection | PREOPERATIVE AND/OR INTRAOPERATIVE MEASURES

Background
Negative Pressure Wound Therapy consists of a
closed sealed system connected to a vacuum pump,
which maintains negative pressure on the wound
surface. pNPWT is used on primarily closed surgical
incisions to prevent SSI. Although negative pressure
wound therapy has been used since the late 1990s
for several purposes, such as open bone fractures
(2), diabetic ulcers (3) and management of open
abdomen wounds (4), its use for the prevention of
SSI is relatively new. After the first report of its use
in orthopaedic surgery in 2006 (5), several studies
have followed.
Current SSI prevention guidelines do not offer
a recommendation on the use of pNPWT. Only
the UK-based NICE addresses this topic in a recent
evidence update of its guidelines, but without
formulating a recommendation. These guidelines
state that “NPWT appears to reduce SSI rates after
the invasive treatment of lower limb trauma,
but may be less effective in other patient groups,
such as those with multiple comorbidities.
Further research is needed.” (6).
Following discussion about the interest in this
topic and the lack of recommendations in other
guidelines, the GDG decided to conduct
a systematic review to assess the effectiveness
of the use of pNPWT to prevent SSI.

Summary of the evidence
The purpose of the evidence review (web Appendix
20), was to evaluate whether the use of pNPWT
is more effective in reducing the risk of SSI than
the use of conventional wound dressings without
negative pressure therapy. The target population
included patients of all ages undergoing a surgical
procedure. The primary outcome was the
occurrence of SSI and SSI-attributable mortality.
Nineteen articles describing 20 studies that
compared the use of pNPWT with conventional
wound dressings were identified. These included
a total of 6122 patients and comprised six RCTs
(1, 5, 7-9) and 14 observational studies (10-23)
(RCTs, 562; observational studies, 5560). One
article (5) described two separate studies and
another article assessed and analysed separately
two different patient populations (breast and
colorectal) (20).
Due to heterogeneity among the selected studies
regarding the type of surgical procedure or wound
contamination class, as well as the level and

duration of applying negative pressure, additional
separate meta-analyses were performed. These
concerned the type of surgical procedure, wounds
classified as clean and clean-contaminated, the
duration of pNPWT for <5 days vs. >5 days and
a pressure level of <100 mmHg vs. >100 mmHg
(web Appendix 20).
Overall, there is low quality evidence from RCTs
and observational studies that pNPWT has a
significant benefit in reducing the risk of SSI
in patients with a primarily closed surgical incision
when compared to conventional postoperative
wound dressings (RCTs: OR: 0.56; 95% CI:
0.32–0.96; observational studies: OR: 0.30; 95%
CI: 0.22–0.42). When stratified by the type of
surgery (web Appendix 20), the most relevant
meta-analyses results showed no statistically
significant benefit in the reduction of the risk of SSI
in orthopaedic and/or trauma surgery. By contrast,
a significant benefit was observed in reducing
SSI rates with the use of pNPWT compared to
conventional wound dressings in abdominal
(9 observational studies; OR: 0.31; 95% CI:
0.19–0.49) and cardiac surgery (2 observational
studies; OR: 0.29; 95% CI: 0.12–0.69).
In the stratification by wound contamination
class (web Appendix 20), the most relevant
meta-analyses results showed a significant benefit
in reducing SSI rates with the use of pNPWT
compared to conventional wound dressings
in clean surgery (8 observational studies; OR: 0.27;
95% CI: 0.17–0.42) and in clean-contaminated
surgery (8 observational studies; OR: 0.29; 95% CI:
0.17–0.50).
When considering different durations of pNPWT
(for either < or > 5 days) and a pressure level
(of either < or > 100 mmHg), the significant benefit
observed with the use of pNPWT remained
unchanged (web Appendix 20).
The body of retrieved evidence focused on adult
patients only. The literature search did not identify
any studies that reported on SSI-attributable
mortality.

Additional factors considered when
formulating the recommendation
Values and preferences
No study was found on patient values and
preferences with regards to this intervention.
The GDG is confident that most patients would
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wish to receive this intervention in order to reduce
the risk of SSI. However, there are concerns about
comfort and convenience as some devices can be
noisy and may disturb sleep. The GDG pointed out
that the use of pNPWT may prolong hospital stay,
but this could be prevented by the use of portable
suction systems.
Resource use
The availability and costs of these devices and
the potential extension of hospital stay are major
concerns, mainly in LMICs, but also in high-resource
settings. The GDG remarked that patients are
generally more likely to receive a conventional
dressing instead of pNPWT due to lack of material
and evidence of cost-effectiveness. However,
studies in gynaecological patients showed that
the intervention may be cost-effective (24-26).
The GDG acknowledged that it may be possible
to construct a non-portable, locally-made device
at low cost for LMICs. It was highlighted also
that there is a need to train staff in handling these
devices, regardless of the setting.

Research gaps
The GDG highlighted that additional well-designed
RCTs investigating the use of pNPWT for SSI
prevention are needed, especially in LMICs. Future
research is likely to have an important impact on
our confidence in the estimate of effect. The main
research priority is to identify the groups of patients
in whom this intervention is cost-effective,
including those undergoing contaminated and
dirty procedures. Further research is also needed
to identify the optimal level of negative pressure
and duration of application.
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