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Abstract

Background: Surgical-site complications (SSCs) remain a significant cause of morbidity and mortality, particularly in high-risk
patients. The aim of this study was to determine whether prophylactic use of a specific single-use negative-pressure wound therapy
(SNPWT) device reduced the incidence of SSCs after closed surgical incisions compared with conventional dressings.

Methods: A systematic literature review was performed using MEDLINE, Embase and the Cochrane Library to identify articles pub-
lished from January 2011 to August 2018. RCTs and observational studies comparing PICO™ sNPWT with conventional dressings,
with at least 10 patients in each treatment arm, were included. Meta-analyses were performed to determine odds ratios (ORs) or
mean differences (MDs), as appropriate. PRISMA guidelines were followed. The primary outcome was surgical-site infection (SSI).
Secondary outcomes were other SSCs and hospital efficiencies. Risk of bias was assessed.

Results: Of 6197 citations screened, 29 studies enrolling 5614 patients were included in the review; all studies included patients with
risk factors for SSCs. SNPWT reduced the number of SSIs (OR 0.37, 95 per cent c.i. 0.28 to 0.50; number needed to treat (NNT) 20).
sNPWT reduced the odds of wound dehiscence (OR 0.70, 0.53 to 0.92; NNT 26), seroma (OR 0.23, 0.11 to 0.45; NNT 13) and necrosis (OR
0.11, 0.03 to 0.39; NNT 12). Mean length of hospital stay was shorter in patients who underwent SNPWT (MD —1.75, 95 per cent c.i.
—2.69 to —0.81).

Conclusion: Use of the SNPWT device in patients with risk factors reduced the incidence of SSCs and the mean length of hospital

stay.

Introduction

Postoperative surgical-site complications (SSCs) represent a sig-
nificant burden to healthcare systems. SSCs such as surgical-site
infection (SSI), dehiscence, seroma and haematoma can delay
the healing process, cause abnormal wound healing, and result
in the formation of hypertrophic and keloid scars®. These compli-
cations can result in increased length of hospital stay, higher
rates of readmission, and compromised health outcomes,
thereby escalating costs associated with a patient’s episode of
care. This emphasizes the importance of preventing SSCs to en-
sure delivery of optimal and cost-effective patient care pathways
by healthcare professionals and policy-makers.

The incidence of SSI after surgery is an important outcome
measure for the success of a closed surgical-incision wound man-
agement treatment pathway. For this complication in particular,
concerns over the increasing prevalence of antibiotic-resistant
strains of bacteria necessitates consideration of alternative ther-
apies. There are many factors that can influence wound healing
and the potential for infection, including patient-related (high

BMI, smoking status, pre-existing co-morbidities and high ASA
grade) and procedural-related factors (type of surgery, prolonged
duration of surgery, use of synthetic implants and increased
complexity of surgery)?. Clear guidance, however, on what consti-
tutes a high-risk patient is currently lacking.

Optimizing wound outcomes is complex and multifactorial,
particularly within high-risk patient populations, but single-use
negative-pressure wound therapy (SNPWT) devices have emerged
as an important technological innovation in wound manage-
ment. Differences in product specifications between the sSNPWT
devices offered by different companies, particularly for pressure
settings, therapy duration and exudate management, may lead
to variations in the clinical benefit offered by each® PICO™
(Smith+Nephew, Hull, UK) is a canister-free SNPWT system con-
sisting of a sterile pump and multilayered adhesive dressings.
The device is used in place of conventional postsurgical wound
dressings in closed surgical incision wounds with low to moder-
ate exudate level. The dressing can be left in place for up to
7 days, and can be used in both hospital and community settings.
Of particular relevance to closed surgical incisions, the system
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contains a unique AIRLOCK™ Technology layer (Smith+Nephew,
Hull, UK) that delivers consistent negative pressure across the
whole dressing to ensure treatment is delivered to a wider zone
beyond the wound itself*.

The aim of this study was to determine whether use of the
PICO™ system could reduce the incidence of SSCs in comparison
with conventional dressings. In addition, the effect on hospital ef-
ficiencies was investigated. The review was performed as part of
a health technology assessment of the PICO™ NPWT system for
the National Institute for Health and Care Excellence (NICE) in
England and Wales.

Methods

This review was written in accordance with PRISMA guidelines®.
Although the review was not preregistered, the protocol and out-
comes to be studied were agreed in advance with NICE before
conducting the review.

Search strategy

MEDLINE, Embase and the Cochrane Library were searched for
relevant articles published between January 2011 to August 2018.
Search terms used included ‘negative pressure wound therapy’
OR NPWT OR PICO OR ‘topical negative pressure’. To increase the
sensitivity of searches, search terms were intentionally left open
and did not include words related to specific outcomes, patient
populations or adverse events. Reference lists of included articles
were hand-searched to identify any further potentially eligible
studies that may have been missed by the database search strat-
egy. Searches were restricted to English-language articles, but no
other filters were applied. ClinicalTrials.gov and ISRCTN trial
registers were checked to ensure that no additional studies were
available.

Study selection

Two experienced data reviewers screened potentially relevant
articles independently by examining the titles and abstracts. All
abstracts were assessed using the inclusion and exclusion criteria
listed in Table 1, and studies were included if they fulfilled the cri-
teria. If either reviewer deemed an article as potentially relevant,
the article progressed to full-text screening. In case of

disagreement, a third reviewer made the final decision after read-
ing the full-text paper or conference abstract. Included studies
compared outcomes following the use of PICO™ versus standard
care for closed surgical incisions. The standard of care was de-
fined as the use of standard non-NPWT dressings.

Data extraction and quality assessment

Data were extracted from included studies by one reviewer using
a predefined and standardized data extraction form, and checked
for accuracy by a second reviewer. Extracted data included
descriptions of study characteristics. Study design, location of
the study, the number of patients involved and the type of sur-
gery performed were recorded.

The primary outcome of interest for this systematic literature
review was the number of patients who had an SSI with PICO™
compared with the standard of care. Secondary outcomes of in-
terest were the number of patients who experienced dehiscence,
oedema, seroma, haematoma, skin/fat necrosis, delayed healing
or abnormal scarring after surgery. Readmission rates, reopera-
tion rates, number of dressing changes, length of hospital stay
and time to heal were recorded. Studies were also screened for
reporting of potential device-related issues.

Quality assessment

The reviewers assessed risk of bias for each study, recognizing
the challenges of blinding participants to the SNPWT device. For
RCTs, Centre for Reviews and Dissemination guidelines® for the
assessment of risk of bias in RCTs were followed. For observa-
tional studies, Critical Appraisal Skills Programme (CASP) guide-
lines were followed, using criteria that were adopted by NICE for
their Medical Technologies Evaluation Programme’. Funnel plots
were produced to determine potential risk of bias from the cumu-
lative evidence.

Statistical analysis

Meta-analyses were performed in Review Manager® V5.3 (The
Nordic Cochrane Centre, Copenhagen, Denmark). Heterogeneity
of included studies was assessed using the I* statistic. When I?
was less than 50 per cent (indicating no substantial heterogene-
ity), a fixed-effect model was used; when I? was over 50 per cent,
a random-effects model was used. For dichotomous outcomes,

Table 1 Inclusion and exclusion criteria used to identify relevant studies for inclusion in the systematic literature review and meta-

analysis

Inclusion criteria

Exclusion criteria

Population

Intervention

Patients of any age with closed surgical incisions. Patients with
any risk factors for complications were also included

PICO™ (Smith+Nephew, Hull, UK) (single-use NPWT) applied
after surgery on a closed surgical incision. Participants

Patients with open surgical incisions or any non-
surgical wound

Other forms of NPWT (not PICO™) were
excluded

undergoing any type of operation were eligible, and both
prophylactic and reactive use of PICO™ were included

Non-standard care

Comparator Standard care (any non-NPWT dressing)

Outcome Surgical-site infections, dehiscence, oedema, seroma, n.a.
haematoma, skin/fat necrosis, delayed healing, abnormal
scarring, readmission rates, length of hospital stay, reoperation
rates, number of dressing changes, time to heal

Study design RCTs or retrospective/prospective observational studies with at

least 10 patients in each treatment arm

Language restrictions
Search dates

English

Studies published from 1 January 2011 to 1 August 2018

Case reports, case series, studies with fewer
than 10 patients in each treatment arm,
letters, commentaries, notes, reviews and
editorials

Not in English

Studies published before 2011

NPWT, negative-pressure wound therapy; n.a., not applicable.
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the Mantel-Haenszel method was used to combine separate sta-
tistics, and the odds ratio (OR) with 95 per cent c.i. was reported
as the summary statistic. For continuous outcomes, the inverse
variance method was used to combine statistics, and the mean
difference (MD) was used and expressed using usual units (for ex-
ample, days for length of stay). Relative risk was calculated and
used in number needed to treat (NNT) calculations.

Sensitivity analyses were performed using alternative pooling
methods (for example, Peto method versus Mantel-Haenszel
method, applicable to dichotomous data). Further sensitivity
analyses were the inclusion and exclusion of conference
abstracts and using fixed-effect or random-effects models.
P<0.050 denoted statistical significance.

Results

A total of 2564 articles were identified from PubMed, 3219 from
Embase, and 414 from the Cochrane Library. A PRISMA diagram

Saundersetal. | 3

of the number of studies at each stage of the process is shown in
Fig. 1. After applying the inclusion and exclusion criteria, 29 stud-
ies®® were selected. Of these studies, 11 were RCTs, 13 were ob-
servational studies, and five were available as conference

abstracts.

Study characteristics

Key characteristics for each included study are shown in Table S1.
These studies represent patients from a wide geographical distri-
bution, including five studies from the UK'*>1:1920 two from
Ireland'"?* nine from mainland Europe!®!8:2%25-27:30.3334 " gne
from the Nordic region?®, six from the USA®1621:22:3136 w0 from
Australia®®3, two from Asia®®*?, and one from Mexico® . One ad-
ditional study was a multicentre study incorporating patients
from the USA, France, the Netherlands and South Africa®. A
range of surgical specialties were represented within the identi-
fied evidence, including orthopaedics, obstetrics, colorectal,
breast, vascular and cardiothoracic surgery. In all studies, factors
could be identified that placed the patient populations at higher

PubMed
Records identified n=2564

EMBASE
Records identified n=3219

Cochrane Library
Records identified n=414

c
o
2
©
o
=
=
c
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Records excluded
n=2323

Records excluded
n=3107

Records excluded
n=375

_E’ Full-text articles assessed Full-text articles assessed Full-text articles assessed
& for eligibility for eligibility for eligibility

2 n=241 n=112 n=39

(%]

Full-text articles assessed
excluded n=219
Duplicate n=1
Trial protocol only n=8
Not in english n=1
Reviews, commentaries or
letters n=6
] Not relevant: n=38 ]
Not PICO™, not comparative or not
closed surgical incisions n=160
Small case series or case
reports n=5

>
£
]
=)
[T

Full-text articles assessed
excluded n=107
Case report or series n=8
Insufficient data n=1
Economic study n=6
Full-text article inaccessible n=2
Interim dataset n=1
Not closed incisions, not PICO™,
or not NPWT for closed
incisions n=75
Not relevant n=6
Qualitative study n=1
Review n=2
Duplicate patient populations n=5

Full-text articles assessed
excluded n=38
Not PICO™ n=25
Study already captured n=4
Trials still recruiting n=7
Withdrawn n=1
|| Finished trial but with no
results published n=1

Relevant studies
from PubMed n=22

Relevant studies
from EMBASE n=5

Relevant studies
from Cochrane Library n=1

Included

Other internally
sourced relevant

studies n=1

Final published studies included in evidence synthesis n=29
Full published clinical studies n=24
Conference abstracts only n=5

Fig. 1 PRISMA diagram for the review
NPWT, negative-pressure wound therapy.
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Table 2 Assessment of risk of bias for RCTs included in the analysis

Chaboyer Galiano Gillespie Hyldig Karlakki

etal’® etal? etal™ etal' etal?

Nordmeyer O’Leary Svensson-Bjork Tanaydin Uchino Witt-Majchrzak

etal® etal?* et al?® etal®®  etal®* et al*

Was the method used ~ Yes Yes Yes Yes Yes
to generate random
allocations ade-
quate?

Was the allocation Yes Yes Yes Yes Yes
adequately con-
cealed?

Were the groups ? Yes Yes Yes ?
similar at the outset
of the study?

Were care providers, n.a. n.a. n.a. n.a. n.a.
participants and
assessors blinded
to treatment
allocation?

Were any drop-outs Yes Yes Yes Yes Yes
balanced between
groups?

Have all outcomes Yes ? Yes Yes Yes
measured by the
authors being
reported, or is there
evidence to
suggest otherwise?

Was an ITT analysis No No ? Yes Yes
included? If so,
were appropriate
methods used to
account for missing
data?

? Yes Yes Yes Yes ?

? Yes Yes Yes Yes ?

? Yes Yes Yes Yes ?

n.a. n.a. n.a. n.a. n.a. n.a.

Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes

No ? No No Yes No

Quality criteria were taken from Centre for Reviews and Dissemination guidelines for the assessment of risk of bias in RCTs®. ?, Partial or unclear; n.a., not

applicable; ITT, intention to treat.

risk of developing an SSC due to patient- or procedure-related
factors.

Risk of bias and confidence in the evidence

The overall quality of the included studies was deemed accept-
able (Tables 2 and 3). For RCTs, the largest source of bias identified
was the inability to ensure blinding of outcome assessors. An
intention-to-treat analysis was performed in some, but not all,
RCTs, potentially introducing another source of bias. Outcome
reporting was considered to be complete for all studies, except
for the study by Galiano et al.'?, in which the results of scar qual-
ity were not included.

Meta-analysis of outcomes of surgical-site
complications

An overview of the results from meta-analyses of SSCs is shown
in Table 4. Overall, the odds of SSI were reduced by 63 per cent
with the use of the PICO™ (OR 0.37, 95 per cent c.i. 0.28 to 0.50),
with the corresponding forest plot shown in Fig. 2. This corre-
sponded to a NNT of 20 for this outcome. When the results from
RCTs and observational studies were considered in isolation, use
of the PICO™ resulted in a reduction of 52 per cent (OR 0.48, 0.33
to 0.71) and 73 per cent (OR 0.27, 0.17 to 0.43) respectively.
Sensitivity analyses showed that this statistically significant re-
duction was maintained when a random-effects model was used
instead of a fixed-effect model, and also when data from confer-
ence abstracts were included (data not shown). When studies
were segmented based on the type of surgery and subanalyses
were performed, the significant reduction in SSI was maintained
for orthopaedic (OR 0.43, 0.21 to 0.86; NNT 15), breast (OR 0.36,

0.14 to 0.97; NNT 23), vascular (OR 0.22, 0.05 to 0.87; NNT 9) and
obstetric (OR 0.49, 0.31 to 0.78; NNT 54) surgery. For colorectal
surgery, statistical significance was not reached (OR 0.43, 0.09 to
2.05).

When other SSCs were considered, there was a difference in
favour of SNPWT for dehiscence (OR 0.70, 95 per cent c.i. 0.53 to
0.92; NNT 26). sSNPWT also reduced seroma (OR 0.23, 0.11 to 0.45;
NNT 13) and necrosis (OR 0.11, 0.03 to 0.39; NNT 12).
Heterogeneity, as indicated by the I° statistic, was considered not
significant (less than 50 per cent) in all meta-analyses except
from SSI for colorectal surgery (72 per cent), time to healing (86
per cent) and length of hospital stay (92 per cent).

All other SSCs analysed (haematoma, delayed healing, abnor-
mal scarring and time to healing) demonstrated no difference be-
tween sNPWT and standard of care. Data on the number of
dressing changes and oedema were insufficient to perform meta-
analyses. When studies were screened for potential device-
related adverse events, 3%?%** of the 29 studies described a ten-
dency towards more blisters/serous vesicles in the sSNPWT group.
These were, however, reported as minor, and resolved without
further complications. Two studies'®** also reported problems in
maintaining a vacuum in a small number of patients.

Meta-analysis of hospital efficiency outcomes

As shown in Table 4, length of hospital stay was reduced in
patients treated with PICO™ compared with that of patients
treated with conventional dressings (MD —1.75, 95 per cent c.i.
—2.69 to —0.81). Sensitivity analysis indicated that this difference
was maintained regardless of whether a fixed-effect or random-

120z Atenuer g| uo1senb Aq /68201 9/£00€.1Z/1/G/e[onie/uadosig/woo dno-oiwepese//:sdiy wWoll papeojumod



5

Saunders et al.

Downloaded from https://academic.oup.com/bjsopen/article/5/1/zraa003/6102897 by guest on 18 January 2021

‘9DUBLIBA SSIDAUL ‘AT 9DURIDJJIP UBAW ‘N ‘9]qed1[dde Jou B U {3ZSuseH-[93urN ‘H-IN (OBl SPPO YO {UONI2JUT 31S-[BIIZINS ‘SS "STRAISIUI 9dUSPYUOD JUd Iad S6 218 sasayjuaied Ul SSN[BA

vE'€e'62'L2'ST'VT'8 Tnﬁwwmum\_

G20 (99°L '¥S'0) 260 0 (10 %56 10848 paxly 'H-IN) HO G8cl 6 uoielsdosy
av'o (8€L '6¥°0) 280 0 (10 %56 108y paxit ‘H-IA) HO 996 6 ee'6z1z'sz'e1-1 L '6'gSOHEd UOISSILUpESY
100°0> (180—'69C ) GL L~ 6 (10 %G6 'S108448 wopuel ‘Al) AN 8776 ol 62-6z'0z'c1'L L'g'g \BYS 4O YiBuaT
610 (09'L '60°0) 8€0 eu (10 %56 10848 paxly 'H-IN) HO 08 L yeDULLIEDS [BULIOUQY
1000~ (6£0°€0°0) LLO 8¢ (10 %56 10848 poxly 'H-IN) HO 7% 4 ve'z SISOJO8N
Lc0 QL1190 LL0 0 (10 %56 108y paxit ‘H-IA) HO L29 € oz2 1z, BUIBSY paAeaQ
610 (188 'v9v¥ =) L6'LL— 98 (10 %G6 'S108448 wopuel ‘Al) AN 64¢ € cezer  OUIIBSY O} W |
960 (L6'C'GE0020°L 0 (10 %56 10848 paxly 'H-IN) HO 169 € g1 | BUOlEWSEH
100°0> (GF'0°LL0 €CO Ll (10 %56 10848 Poxly 'H-IA) HO LLL 9 1z-sz'e1-1 | EMOIBS
100 (¢6°0 '€5°0) 0£°0 0 (10 %56 108y paxit ‘H-IA) HO 06l 6 ve'eeoeal 'z L'el-1 1'g2U9ISIUSQd
00 (€0'L ‘Y001 6L 0 ey (10 %56 108y8 paxiy 'H-IN) HO [§14 L +2ISS AeBins paxiy
S0'0 (€01 1001 ZL0 e'u (10 %56 10848 paxly 'H-IN) HO 08 L elSS Aabins odeloyiolpie)
€00 (£8°0'60°0) 220 Ll (10 %56 108448 paxly 'H-IN) HO €61 4 6z'111SS AebBins uejnosep
700 (L6°0 '71°0) 90 or (10 %56 108y paxit ‘H-IA) HO Ocv [4 o0zz1ISS Aabins 1sealg
€000 (8L°0'LE0 670 0 (10 %56 10848 paxiy 'H-IN) HO L16¢ € s1'916/SS A8Bins ome1sqo
(ro
620 (0T '60°0) EV0 cL %856 'S1084}8 Wopuel "H=|A) HO 0¢c S oe'eezer2'52|SS AMeBINS [e10910j00
c00 (98°0 L0 EV'O 0 (10 %56 108y paxit ‘H-IA) HO L09 e zz0z'eL01lSS A9BINs dipaedoyuo
9e've-2e'6Z'LT
100'0> (09°0 '82°0) LEO 0¢ (10 %56 10848 paxly 'H-IN) HO 0€sy 6l —vzzzi0za1 01 e 1-g(SUONEISO |[B) |SS
d ajewn}sa 093 (%) onsneys 4 poylaw [eanysijels sjuedionied jo "oN salpnjs Jo "'ON dnoibgns 10 awoanQ
suonediduwiod 331s-[ed13ins 10j pawiioiad sasA[eue-e1aw Jo s}NSY ¥ S[qe.l
“TBS[OUN IO [BIE] ‘¢ °,SoUIPPME SWweIdold S[[IS [este1ddy [ednuD woij paidepe s1om BU=IUD
¢ (papinoid senjend
¢ SOA SOA SOA SOA SOA OoN ON ¢ SOA SOA SOA ON  PuE S|PAJIS1UI ©OUSBPIIUOD BlaM ‘ajdwiexa J0y) as1oaid synsal oy} aly
¢ SOA SOA SOA SeA SOA SOA SOA SeA SOA SeA SOA SOA ¢©19|dwod s1usined Jo dn-mo||o) 8yl SEAA
¢SIsAjeue Jo/pue ubisep
SeA ¢ SOA SOA SeA SOA SOA SOA ¢ SOA SOA SOA S8A Oyl Ul SI010B} BUIPUNOLUOD 8Y] JO JUNODOR USXE) SIOYINE 8yl 8ABH
SOA SOA SOA SOA SOA SOA SOA SOA SOA ¢ SOA SOA SOA £S1010B} BuIpUNOLUOD 1urLIOdWI || PaIHIUSPI SIOUINE By} 9ABH
ON SOA SOA SOA SeA SOA SOA SOA SeA SOA SeA SOA SOA ¢ SEelq 9ZIUIUIU O} POSSaSSE A|91eIndde aul0oIN0 8yl SEAA
SOA ¢ SOA SOA SOA SOA ON SOA SOA SOA SOA SOA SOA £Selq aziuwluiuw O} painseaw Aj91eInNdoe 8INsodxe oyl SeAA
¢ ¢ SOA SOA SeA SOA SOA SOA SeA SeA SeA SOA SOA ¢ Aem o|gerdeooe ue ul palinioal 110Y0d 8y} SEAA
ecl€ 19 eIB1® '@ e jeja zZWiesed pAudiny - g ere jeje el e 1e ole1o gle1e

NIeA 49p uea  uej

166enjag  ouljed

ouljj2d pue ojownsje|\ pue }oH

UoSHIIH 49)S9H

eydnp bBujwsl4 suewabuigq embopy

sIsA[eue sy} UI papN[dUI SAIPNIS [EUONEAISSAO 10J SBIq JO }SLI JO JUSWISSISSY € S[qe.L



6 | BJS Open, 2020, Vol. 00, No. 0

PICO Standard care Odds Ratio Odds Ratio
Study or Subgroup Events Total Events  Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 RCT 55| combined
Chaboyer et al 2014 10 44 12 43 58% 0.76[0.29,2.00] —
Galiano et al 2018 4 185 6 185 37% 066[0.18,2.38) —
Gillespie et al 2015 2 35 3 35 18% 065[0.10,4.13] —
Hyldig et al 2018 20 432 41 444 240% 048[0.27,083] ——
Karlakki et al 2016 1 102 6 107 36%  0.17[0.02,1.41] »
OLearyetal 2016 2 24 8 25 45% 0.19[0.04,1.03]
Uchino etal 2016 3 28 1 N 05% 3.60[0.35, 36.80] -
Witt-Majchrzak et al 2015 1 40 7 40 43% 012[0.01,1.03) 1
Subtotal (95% CI) 890 910 48.2% 0.48 [0.33,0.71) -
Total events 43 84
Heterogeneity: Chi*=7.73,df=T7 (P=0.36), F=9%
Test for overall eflect Z= 3.67 (P = 0.0002)
1.1.2 Obs SSI combined
Adogwa etal 2014 5 46 17 114 54% 0.70[0.24, 2.01] St [
Dingemans et al 2018 2 47 7 47 4.2% 0.25[0.05, 1.29] SRR il
Fleming etal 2017 2 13 5 78 29%  0.41[0.08 219 T I
Gupta etal 2017 3 25 15 36 67% 0.19[0.050.76) ———
Hickson et al 2015 1 964 6 984 37%  017[0.02,1.41) ————e——r
Matsumoto et al 2014 1 7 3 37 18%  0.31[0.03,3.18] —
Pellino etal 2014b 1 13 8 17 40% 009[0.01,089) +—————————————
Pellino et al 2014a (breast cohorf) 2 25 9 25 52% 015[0.03,0.81) —_——
Pellino et al 2014a (colorectal cohorf) 2 15 1" 25 63% 0.11][0.02,057]
Selvaggi et al 2014 2 25 12 25 6.9% 0.09[0.02,0.49]
Tanetal 2017 1] 14 9 28 39% 0.07[0.00,1.32] *
van der Valk et al 2017 710 4 10 07% 3.50[0.55, 22.30) =
Subtotal (95% CI) 1304 1426 51.8%  0.27 [0.17,0.43] -
Total events 28 106
Heterogeneity. Chi*= 15.89,df=11 (P=0.15), F=31%
Test for overall effect: Z= 5.61 (P < 0.00001)
Total (95% CI) 2194 2336 100.0% 0.37 [0.28, 0.50) L 2
Total events 71 190
Heterogeneity: Chi*= 26.96, df=19(P=0.11), F= 30% ool 01 10 100

Test for overall eflect Z = 6.60 (P < 0.00001)
Test for subaroup differences: Chi*= 3.69, df= 1 (P = 0.05), F=72.9%

Favours PICO  Favours Standard care

Fig. 2 Forest plots of surgical-site infection in patients treated with PICO™ versus standard care

A Mantel-Haenszel fixed-effect model was used for meta-analysis. Odds ratios are shown with 95 per cent confidence intervals.
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Fig. 3 Funnel plot for surgical-site infection outcome to assess
publication bias

For each clinical study included in the meta-analysis, the reported odds ratio (OR) was
plotted against the standard error (s.e.). The overall effect average is shown by the
vertical line, and the diagonal lines represent the region in which 95 per cent of trials
were expected to lie.

effects model was used. No difference was found in readmission
(OR 0.82, 0.49 to 1.38) or reoperation (OR 0.92, 0.54 to 1.56) rate.

Publication bias
A funnel plot was produced to assess for publication bias in the
19 included clinical studies used in the comparison of SSI

outcome (Fig. 3). The distribution of studies was approximately
symmetrical, although RCTs were more predominant on the right
side of the graph and observational studies more predominant on
the left. All but one study lay within the region where 95 per cent
of studies were predicted to be in the absence of bias and hetero-
geneity.

Discussion

In this meta-analysis, SNPWT reduced several clinically impor-
tant SSCs, including SSI, dehiscence, seroma and necrosis, com-
pared with standard of care. For SSI specifically, this reduction
was seen across a range of surgical specialties, including ortho-
paedics, breast surgery, vascular surgery and obstetrics. In addi-
tion, SNPWT reduced the length of hospital stay.

All studies included in the present analysis had patient popu-
lations with risk factors for SSCs, although the exact criteria used
to define a patient as high risk differed between studies. This was
likely due to lack of guidance on how to identify clearly patients
at high risk of SSCs and, as a result, the patients within each
study may have had differing risk profiles for developing compli-
cations. Thus, there may be clinical heterogeneity between stud-
ies, and this should be considered when extrapolating the results
to local practice. It has been shown in subgroup analyses pre-
sented by Galiano and colleagues® and Pellino et al.?® that
PICO™ may have increasing benefit over the standard of care
with increasing patient age and BMI. Thus, the absolute percent-
age reduction reported for complications such as SSI and wound
dehiscence may differ, depending on the risk profile of an individ-
ual patient. It is likely to be the case that patients with more risk
factors may see a greater reduction in the incidence of SSCs.
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Subgroup analyses support the use of SNPWT to reduce SSIs
for certain specialties. The variability of risk factors present
within the patient cohorts of each study makes it difficult to esti-
mate the size of the effect for each surgical procedure separately.
However, SSCs are a common concern across different surgical
specialties, and the mechanism of action of PICO™ on a surgical
incision should be transferable between different procedures.

The bias assessment performed revealed some potential sour-
ces of bias that should be considered. In most cases it was not
possible to blind the patient and treating clinician to treatment
assignment, owing to the nature of the device. The use of a sham
device could have been possible, and was considered by the
authors of some studies'?, but it would likely still be apparent
which treatment a patient had been assigned to. An alternative
way to overcome this could be to ensure an independent and
blinded assessor for the reporting of wound outcomes specifi-
cally. The majority of the studies, however, did not specify
whether this was the case. The lack of intention-to-treat analyses
in some of the studies may have led to attrition bias. A further
limitation of the data is that some of the studies included had
small sample sizes.

The major strength of the clinical evidence presented in this
review is the depth and breadth of the evidence base for the use
of this sNPWT device after closed surgical incisions. Many of
these studies were published within the last 24 months, allowing
for timely comparison with the current standard of care in many
cases. Observational studies were also included. Although these
are inherently subject to bias, the observational nature of these
studies can often provide high external validity. The consistency
of the results between different studies, and the relatively low
bias identified for the observational studies included, suggest
that the inclusion of observational studies was unlikely to have
had a significant impact on the overall conclusions.

The results of this analysis suggest that this technology war-
rants consideration by policy-makers and healthcare professio-
nals to optimize postsurgical wound treatment pathways, to
ensure that all patients have the best treatment while making ef-
fective use of scarce healthcare resources.
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