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Introduction: Conflicting meta-analyses have been published comparing the
effectiveness of triclosan-coated sutures. This creates confusion amongst clinical
teams, guideline committees, and policymakers about how to interpret these
findings. We aimed to understand how study quality influences the results of meta-
analysis on the use of triclosan sutures in patients undergoing abdominal surgery
and their impact on surgical site infection.

Methods: A systematic review was performed to identify randomised controlled
trials comparing triclosan-coated versus uncoated sutures for closure of the
fascial layer during clean-contaminated, contaminated, and dirty abdominal
surgery, published up to April 2024. We performed a sequence of pre-specified
meta-analyses to understand the effects of including low-quality studies and
explore potential sources of bias. We then performed a simulated meta-analysis to
determine the effect of new randomised trials being added to the high-quality
evidence base.

Results: From 634 studies, our final meta-analysis included 15 studies (n=11,475
patients), of which six were high-quality and nine low-quality studies. The high-
quality studies included 8,937 patients from 12 countries. The low quality included
2,538 from 11 countries. The high-quality studies showed no significant difference
in rates of surgical site infections (OR: 0.88, 95% Cl: 0.71 - 1.09). When the low-
quality studies were included, there was a significant shift in the effect to show a
benefit with triclosan-coated sutures (OR: 0.67, 95% Cl: 0.54 - 0.83). Meta-
regression identified that increasing study quality was associated with a smaller
effect size towards non-significance. Simulation showed that new studies will only
marginally shift these results, and only if strongly positive.

Conclusions: This study highlights potential uncertainty around the clinical
effectiveness of triclosan-coated sutures, particularly when assessed through
high-quality randomised trials. While lower-quality studies suggest benefit, these
effects were not replicated in more robust evidence, although geographical
uncertainty and practices in different settings around the world may explain some
differences. However, some caution may be needed in value-based health
systems, especially if prices fluctuate, and such investment may be best suited to
high-risk or expensive cases where marginal gains are important. As clinical
practice continues to evolve, further well-conducted, high-quality trials (including
both randomised and efficient platform observational cohort studies) may help
resolve this uncertainty
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Introduction

Surgical site infection (SSI) is the most common
complication after surgery worldwide, particularly
common in people undergoing clean-contaminated
surgery, affecting as high as one in three patients.’
They are associated with increased morbidity and
mortality, with high economic costs to both patients
and healthcare systems.? Several patient- and
operation-level risk factors are known to increase
risk of developing SSI after surgery, one of which
includes methods of closing the surgical wound.
Multiple interventions have been identified and
tested over the past decade to reduce SSI, with
mixed results.®*

Triclosan-coated sutures have been suggested as a
highly effective single treatment for SSI prevention.>
9 Several guideline committees make ‘moderate
strength’ recommendations for the use of triclosan-
coated sutures, due to heterogeneity and risk of bias
of included studies in their considered meta-
analyses.’®'2 The Centre for Disease Control and
Prevention makes a weak recommendation for their
use due to low-quality evidence.’® Our previous
meta-analysis, which included only high-quality
studies, showed no difference when triclosan-coated
sutures were used.’™ In contrast, a recent meta-
analysis including both low and high quality studies
suggested a clear benefit.’ More research is needed
to understand these variabilities, why they occur, the
generalisability of the evidence, and how guideline
committees should interpret this evidence in the
future.

Triclosan sutures are more expensive than readily
available alternatives™ and their effects on
antimicrobial resistance (AMR) are uncertain. Hence,
the justification for their routine use is important for
healthcare expenditure and prevention of infections
and subsequent AMR. Therefore, the primary aim of
this study was to perform a series of pre-planned
meta-analyses, using a previously developed
modified Risk of Bias-2 tool,'* to understand why
these conflicting results occur and the relative size
of the various evidence bases. The objectives of the
systematic review are: (i) update a systematic review
by study quality, using the modified Risk of Bias-2
tool,’4(ii) describe the geographical diversity of high
and low quality studies; (iii) meta-analysis of high-

and low-quality studies; (iv) meta-regression to
understand the relationship between study quality
and effect size; and (v) perform a simulated meta-
analysis, building in the effects of future high-quality
randomised trials.

Methods

This study was prospectively registered as a
systematic review and meta-analysis (PROSPERO:
CRD42024540197) and followed the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020."” There were no deviations
from the registered protocol in PROSPERO.

Inclusion and exclusion criteria

This systematic review included all randomised
controlled trials evaluating triclosan-coated sutures
for reducing SSI in patients undergoing clean-
contaminated, contaminated, and dirty abdominal
surgery. Only studies including abdominal surgery
were included as they are the highest risk group for
SSI and reduce the risks of heterogeneity, allowing
the focus of this study on methodological quality.
Patients undergoing surgery for clean surgery only
were excluded since the event rate in clean surgery
is extremely low (as shown in previous studies)’?,
there are few studies in this area,'® and they are not
the focus of the most common area for updated
clinical guidance.

Studies were included according to the following
criteria: (i) high- and low- quality (criteria for
assessment of study quality using the modified Risk
of Bias-2 tool, appendix p 3 - 4); (ii) randomised
controlled trial; (iii) assessed types of sutures (i.e.
coated vs uncoated); and (iv) data regarding the
contamination level of surgery was extractable,
relating specifically to patients undergoing clean-
contaminated, contaminated, or dirty abdominal
surgery. Studies were excluded if they were (i) RCTs
evaluating clean surgery only or where data on
contamination strata for clean-contaminated and
contaminated/dirty surgery were not available not
stratified analysis not performed; (ii) SSI was not a
primary outcome; (iii) conference abstracts, where
the full text of articles were not available, (iv) patients
not undergoing abdominal surgery.

Systematic search strategy
A systematic search was performed using data
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sources such as Medline, Embase, CINAHL,
PsycINFO, CENTRAL, clinicaltrials.gov, and
International Clinical Trials Registry Platform from
inception to 30th April 2024 by two authors (SK, TA).
In addition, the reference lists of included studies
were explored for any potentially relevant studies for
inclusion. A summary of the search terms used for
the systematic review is presented in the appendix (p
5).

Study selection and data extraction

Three authors (SK, TA, and RA) extracted the data;
any discrepancies were discussed with all authors
together, and any conflict was resolved by
discussion with the senior author (AB). The type of
data extracted included the number of centres,
number of patients, interventions used, SSI rates by
each intervention, and degree of contamination.
Duplicates were excluded.

Defining study quality

Surgical trials have specific challenges to the design
and conduct, especially for SSI. Therefore, they
warrant careful assessment using appropriate
quality assessment tools. Previously, we developed
a modified Risk of Bias-2 (RoB-2) tool that comprises
domains with quality assessment criteria specific to
SS| trials, including definitions and outcome
reporting.’ Details of the development of this
modified RoB-2 tool have been described previously.
Briefly, these domains contain ten areas of bias,
which were mapped out to the Cochrane RoB-2 tool,
in which SSl-specific quality criteria were included
where possible. Of the ten domains, one was new
(quality assurance of outcome assessment), and
nine were adapted from different aspects of the
Cochrane tool through a four-stage process. From
these ten, eight were prioritised as essential and
taken forward into the final adapted SSl-specific
RoB-2 tool. The eight essential key domains are
listed in the appendix (p 3 - 4; Table S1). Two
domains were classed as desirable, which were
blinding of surgeons and blinding of patients,
because they were non-discriminatory towards a
high-quality or low-quality assessment. To be
deemed high-quality, all eight essential domains
need to be at low risk of bias. Therefore, we used this
tool to perform quality assessment of the included
studies from the systematic review. The quality of

each study was assessed by two independent
reviewers (SKK, and TA) and any disagreements
were discussed with a third reviewer (AB).

Statistical analysis

A random-effects estimate of the pooled odds of
each outcome was generated with use of the hybrid
Mantel-Haenszel methods. The rates of SSIs
reported in the RCTs in the articles were used directly
in the quantitative meta-analysis. Funnel plots were
used to visually assess publication bias of included
studies. Heterogeneity between studies was
assessed using the 12 value to determine the degree
of variation not attributable to chance alone. I?
values were considered to represent low, moderate,
and high degrees of heterogeneity where values
were <25%, 25-75%, and >75%, respectively. Funnel
plot asymmetry was assessed using the Egger test.
A random-effects meta-regression model was used
to assess the effect of study quality (based on the
SSl-specific RoB-2 tool) on the effect size estimates.
Meta-regressions are like simple regressions, in
which an outcome variable is predicted from one or
more explanatory variables using a linear model. To
further test the robustness of our findings and
assess the impact of different clinical scenarios.
These simulations were designed to model various
assumptions about the distribution of surgical
outcomes and to evaluate how our meta-regression
model performed under different hypothetical
conditions. To simulate the effects of a new high-
quality studies, we created the following pre-
specified scenarios, all based around a high quality
randomised trial: (i) a trial with 1,500 patients in each
arm with no reduction, 0%, 10%, 20%, 30%, and 40%
reduction in SSI; and (i) a trial with 500 patients in
each arm with no reduction, 0%, 10%, 20%, 30%, and
40% reduction in SSI. Statistical significance was
considered when p<0.05. Data analysis was
undertaken using R Foundation Statistical software,
using packages such as meta'® (R 3.2.1).

Role of the funding source

SK was funded by the NIHR Doctoral Research
Fellowship (NIHR303288). The funder of the study
had no role in study design, data collection, data
analysis, data interpretation, or writing of the report.

Results
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Study characteristics

Of the 634 studies identified from the systematic
literature search, 594 studies were excluded
following screening of the title and abstract. From
the remaining 29 studies for full text review, 14 were
excluded due to several reasons, including non-
randomised study designs (n=2), SSI was not the
primary outcome (n=4), unclear type of sutures used
(n=2). Reasons for the excluded studies are
presented in the appendix (p 6 - 7). The final 15
studies were included comparing coated and
uncoated sutures. A summary of the flow diagram is
presented in Figure 1.

To understand how the present systematic reviews
compare to previously published studies, nine
systematic reviews were identified, including 27
studies. From these 27 studies, the present
systematic review only includes 11 studies. The
remaining 16 studies were excluded because three
were conference abstracts, ten included clean
surgery and data were unable to be separated out,
one was not a randomised controlled trial, one did
not include any patients with abdominal surgery, and
one did not include SSI as a primary outcome.
Further, this present review included four studies not
included in previous systematic reviews. A summary
of the studies is presented in the appendix (p 8).

Characteristics of low and high-quality studies

Following quality appraisal of the included studies in
the systematic review, six were identified as high
quality and nine were identified as low quality. High-
quality studies were more likely to have larger
studies compared to low-quality studies (median:
935 vs 198, p=0.013) (Table 1). A summary of the
bias between the different conduct and reporting
domains are presented in Table 2A and 2B,
respectively. A summary of bias within blinding of
surgeons in the included studies are presented in the
appendix (p 9). Within low-quality studies, common
reasons for high-risk of bias were within the conduct
domains of random sequence generation (n=5),
blinding of patients (n=5), lack of outcome
definitions (n=5) and allocation concealment (n=4).
The most common reason within the reporting
domain is the lack of protocol registration (n=9).
Baseline study and patient characteristics are
presented in Table 3 and appendix (p 10-11)

Meta-analysis of studies

Low-quality studies: Nine RCTs were identified as
low-quality studies comparing coated and uncoated
sutures, comprising 2,538 patients. In the overall
analysis, there were no significant differences in
rates of SSI between coated and uncoated sutures
(OR:0.57,95% Cl: 0.42 - 0.78, Figure 2).

High-quality studies: Six RCTs were identified as high-
quality studies comparing coated and uncoated
sutures, comprising 8,937 patients. In the overall
analysis, there were no significant differences in
rates of SSI between coated and uncoated sutures
(OR: 0.88,95% CI: 0.71 - 1.09, Figure 2).

Overall studies: When all studies were combined,
both high- and low-quality studies (n=11,475), there
was a significant difference in rates of SSI between
coated and uncoated sutures (OR: 0.72, 95% Cl: 0.59
- 0.87, Figure 2). A summary of the funnel plot for
publication bias for overall studies, high-quality, and
low-quality only is presented in the appendix (p 12 -
13).

Meta-regression of study quality: A meta-regression
was performed to identify the relationship between
study quality and effect size. With increasing study
quality, the observed clinical effect in these trials
was approaching non-significance (Figure 3).
Simulation and forecasting of future trials

Scenarios developed across no effect and different
sizes of clinical reduction demonstrated no
significant impact on overall study findings for high-
quality studies (Figure 4). Sensitivity analyses were
performed for a smaller high-quality study of similar
scenarios, which identified similar findings
(appendix p 14).

Discussion

This study highlights potential uncertainty around
the clinical effectiveness of triclosan-coated sutures,
particularly when assessed through high-quality
randomised trials. While lower-quality studies
suggest benefit, these effects were not replicated in
more robust evidence, although geographical
uncertainty and practices in different settings around
the world may explain some differences. However,
some caution may be needed in value-based health
systems, especially if prices fluctuate. As clinical
practice continues to evolve, further well-conducted,
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Figure 1. PRISMA flow chart of included studies in the systematic review and meta-analysis
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high-quality trials (including both randomised and
efficient platform observational cohort studies on
surgical site infection) may help resolve this
uncertainty.

This systematic review has some unique features
compared to existing literature: (i) combining high
quality randomised trials created a large patient
group than in the low quality trials; (ii) these high
quality trials had geographically diverse data, with
50% from high income countries; and (iii) that
increasing study quality was more likely to lead to a
neutral effect size. We demonstrated that adding
low-quality studies, which were systematically more
likely to have a positive effect, created an overall
positive effect, which is a biased and fragile result.
Our simulation suggests that small studies are
unlikely to change these findings soon and should be
avoided. However, as new evidence emerges, an
updated evidence synthesis that robustly tests
effects should be published to guide decision
makers on cost expenditure.

Almost all previously published systematic reviews
have shown positive effects of triclosan-coated
sutures, which is directly attributable to the inclusion

of low-quality trials. In doing so, we have adopted
thepreviously developed modified Risk of Bias-2 to
understand the quality of the included studies.
Manyof these reviews included low-to-moderate
quality studies, leading to inconsistent and biased
previously developed modified Risk of Bias-2 to
understand the quality of the included studies.
Manyof these reviews included low-to-moderate
quality studies, leading to inconsistent and biased
conclusions. For instance, only six of 11 meta-
analyses considering coated sutures included a
quality assessment.’51°

Using this modified risk of bias tool to assess SSI
trials for quality, we have rigorously assessed the
quality of the included studies. This ensures that
findings of the study can be based on high-quality
trials. This methodological rigour sets our review
apart from earlier ones, which often included studies
without thorough quality assessments, thereby
potentially overestimating the benefits of triclosan-
coated sutures.
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Table 1: Summary of study characteristics by quality of included studies in systematic review

All studies (n=15 studies) High quality (n=6 studies) Low quality (n=9 studies) p-value
Country income
HIC 10 (66.7) 4(66.7) 6 (66.7) 0.329
uMIC 2(13.3) 0 (0.0) 2(22.2)
LMIC 3(20.0) 2(33.3) 1(11.1)
Patients, n 318 (191 -831) 935 (453-1142) 198 (139 - 385) 0.013
Study findings
No difference 8 (53.3) 4 (66.7) 4 (44.4) 0.751
Positive 7 (46.7) 2(33.3) 5 (55.6)
Scale of study
Multiple centres 5(33.3) 2(33.3) 3(25.0) 0.435
Multiple countries 1(6.7) 1(16.7) 0(0.0)
Single centre 9 (60.0) 3(50.0) 6 (66.7)
Centres, n 1.0 (1.0 t0 4.0) 1.0 (1.0 to 24.0) 1.0(1.0t0 1.8) 0.370

*The data presented for patients and centres are medians.

Figure 2. Summary forest plots of meta-analysis comparing suture types (triclosan coated vs uncoated) on surgical site infections in
randomised controlled trials, stratified by low quality studies only and high quality only, with pooled analysis
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*DL refers to Der-Simonian Low which is normally indicating the heterogeneity of the meta-analysis for overall, low-quality and high-quality

studies
This systematic review has several limitations to

address. First, this study did not include studies
including clean surgery only, unlike previous
systematic reviews. However, the benefits of clean
surgery, where infection rates are low, may be
marginal at best and are beyond the scope of this
paper. Second, the modified definitions of low risk of
bias may have led to the exclusion of some studies

that were conducted well but poorly reported.
Without pre-published protocols, it can prove
impossible to tell the difference, and by focusing on
proven high-quality trials, we can be sure of a more
reliable conclusion. Third, the inclusion of sites from
diverse settings (including low and middle-income
countries) without control for other factors may have
contributed to the null effects seen in high-quality
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Figure 3. Meta-regression of the relationship between study quality and observed clinical effect on all the included studies in the
systematic review.
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Figure 4. Simulations of an ongoing high-quality trial on overall meta-analysis findings including 1500 patients in each arm (A)
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Table 2A: Evaluation of quality of included randomised trials, assessed using the modified Cochrane risk of bias tool, showing trial
conduct domains and types of bias essential to trials in SSI. Abbreviations: ITT: Intention to treat, PP: Per protocol

Random sequence |Allocation Blinding - Blinding - outcome Incomplete outcome data
generation concealment patients assessors
Selection Selection Performance Detection Attrition Loss to
follow-
up
Low quality
Mingmalair [High: Suture by High: unclear Unclear: Unclear: No Low: ITT analysis, complete 0%
ak 2009 random table allocation No description | description of reporting of protocol deviations
methodology of blinding of blinding of outcome | and lost to follow up
patients assessors
Baracs Low: Computer High: unclear Unclear: Unclear: No Low: Complete reporting of 0%
2011 generated 1:1 allocation No description | description of protocol deviations and lost to
randomisation methodology of blinding of blinding of outcome | follow up
patients assessors
Galal 2011 |Low: Computer Low: Sealed pack  [Low Low: Blinded High: Incomplete reporting, Unknow
generated 1:1 for dispensing one assessor, pre-set Multicentre study but only n
randomisation of criteria reported from a single centre
the suture packs at
atime
Rasic 2011 |Low: Computer Low: Sealed, Unclear: Unclear: No Low: ITT analysis, complete 0%
generated 1:1 opaque, numbered [No description | description of reporting of protocol deviations
randomisation envelopes of blinding of blinding of outcome | and lost to follow up
patients assessors
Nakamura [High: Envelope High: unclear High: Low: Blinded Low: ITT analysis, complete 0%
2013 randomisation allocation No blinding of assessor, pre-set reporting of protocol deviations
methodology patients criteria and lost to follow up
Okada 2014 [Unclear: No High: Control and  |High: Unclear: No Low: complete reporting of 0%
description of Study groups No blinding of description of protocol deviations and lost to
randomisation operated on in patients blinding of outcome | follow up
different years assessors
Ruiz-Tovar |High: Performed by |High: unclear Unclear: Low: Blinded Low: ITT analysis, complete 0%
2015 surgeon in theatres |allocation No description | assessor, pre-set reporting of protocol deviations
methodology of blinding of criteria and lost to follow up
patients
Olmez 2019 [Low: Computer High: unclear Unclear: Low: Blinded Low: ITT analysis, complete 0%
generated 1:1 allocation No description | assessor, pre-set reporting of protocol deviations
randomisation methodology of blinding of criteria and lost to follow up
patients
Ruiz-Tovar |High: Random High: unclear Low Low: Blinded Low: ITT analysis, complete 0%
2020 number table allocation assessor, using pre- | reporting of protocol deviations
methodology set criteria and lost to follow up
High quality
Justinger  |Low: Randomisation [Low: Mixed block Low Low: Blinded Low: PP analysis, complete 0%
2013 into mixed block sizes ranged from assessor, using pre- | reporting of protocol deviations
sizes 50-100 patients set criteria and lost to follow up
Diener 2014 |Low: Central web-  |Low: Permuted Low Low: Blinded Low: Modified ITT analysis, 0%
based permuted block assessor, using pre- | complete reporting of protocol
block randomisation, 1:1 set criteria deviations and lost to follow up
randomisation allocation ratio,
block size 4
Mattavelli [Low: Computer Low: Sealed, Low Low: Blinded Low: PP analysis, complete 7%
2015 generated 1:1 opaque, numbered assessor, pre-set reporting of protocol deviations
randomisation envelopes criteria and lost to follow up
Ichida 2018 [Low: Permuted block|Low: Sealed, Low Low: Blinded Low: Modified ITT analysis, 0%
randomisation 1:1 opaque, sequential assessor, pre-set complete reporting of protocol
allocation ratio envelopes, with a criteria deviations and lost to follow up
block size of 2
FALCON Low: Centralised Low: Computerised |Low Low: Blinded Low: ITT analysis, complete 10%
2021* computer stratified outcome assessor reporting of protocol deviations
randomisation randomisation just trained on pre-set and lost to follow up
before operation criteria
Mbarki Low: Computer Low: Sealed, Low Low Blinded Low: ITT analysis, complete 6%
2022 generated 1:1 block |opaque, numbered assessor, pre-set reporting of protocol deviations
randomisation envelopes criteria and lost to follow up
Impact Surgery 2026 | Vol 3 | Issue 14 345
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Table 2B: Evaluation of quality of included randomised trials, assessed using the modified Cochrane risk of bias tool, showing the
reporting domains and types of bias essential to trials in SSI

Reporting
Follow up period pre- Flliosy up /e
Selective reporting | Outcome definition defined discharge Protocol registration
surveillance plan
Low quality
. . Low: High: Outcome not  |Low: Low: High:
Mingmalairak 2009 SSI primary outcome |predefined 30-day pre-defined Face-to-face Not registered
Baracs 2011 Low: High: Outcome not  |Low: Low: Complete:
SSI primary outcome |predefined 30-day pre-defined Face-to-face NCT01123616
Low: . Low: Low: High:
Galal 2011 SSI primary outcome Low: CDC 30-day pre-defined Face-to-face Not registered
High:
) . High: reliance on ad-hoc _—
Rasic 2011 Low: High: Outcome not |, pre-defined re-admissions or High:
SSI primary outcome |predefined ; Not registered
follow-up notes-only reviews
Low: ) Low: Low: High:
Nakamura 2013 SSI primary outcome Low: CDC 30-day pre-defined Face-to-face Not registered
Low: . Low: Low: High:
Ol 200 SSI primary outcome Lo E0E 30-day pre-defined Face-to-face Not registered
. Low: . Low: Low: High:
Ruiz-Tovar 2015 SSI primary outcome Low: CDC 30-day pre-defined Face-to-face Not registered
Olmez 2019 Low: High: Outcome not  |Low: Low: High:
SSI| primary outcome |predefined 30-day pre-defined Face-to-face Not registered
. Low: . Low: Low: Complete:
Ruiz-Tovar 2020 SSI primary outcome Low: CDC 30-day pre-defined Face-to-face NCT03763279
High quality
. Low: . Low: Low: Complete:
Justinger 2013 SSI primary outcome Low: CDC 14-days Face-to-face NCT00998907
. Low: . Low: Low: Complete:
DEEr 2 SSI primary outcome Lo E0E 30-day pre-defined Face-to-face DRKS00000390
. Low: . Low: Low: Complete:
Mattavelli 2015 SSI primary outcome Low: CDC 30-day pre-defined Face-to-face NCT01869257
Low: L Low: Complete:
lelifila 201 SSI primary outcome Lo EDE Dzt up i S0y Face-to-face UMINO000013054
pre-defined
Low: Low: Low: Complete:
" : . : L :
FALCON 2021 SSI primary outcome Low: CDC 30-day pre-defined Mixed - telephone NCT01602380
and face-to-face
. Low: . Low: Low: Complete:
Moo 22 SSI primary outcome Lo EDE 30-day pre-defined Face-to-face NCT05330650

*Abbreviations: CDC Centre for disease control, SSI: Surgical site infection, EMR: Electronic medical records

trials. Finally, although we have used a validated tool
to assess study quality, the present classification
with this tool may impact the overall study findings.
Findings from the present systematic review have
significant implications for clinical practice and
policy. Given the higher cost of these sutures and the
unknown impact on antimicrobial resistance, some
caution may be needed around routine use.’® 20
Guideline committees of the future and
policymakers may consider prioritising high-quality
evidence when making recommendations. These
findings also highlight the need for regular
assessments of clinical guidelines as new high-
quality evidence becomes available.

This study helps point to future research. New trials
should be very large in number, efficient, and
reported quickly, and meta-analyses of new evidence
should be published quickly. Platform cohort studies,
which are efficient and can address multiple
hypotheses at once, may also add to this evidence
base without the cost and duration needed for
randomised trials. Future meta-analyses should take
into account the different quality of evidence as
demonstrated here and present a balanced overview
of evidence. There is a need for research that
explores the long-term impacts of triclosan-coated
sutures on AMR, as this remains unproven.2°
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Table 3. Study characteristics of included high- and low-quality randomised controlled trials. Figures are n(%)

Study Period |Centres Surgery Patients | Preoperativ [SSl rate Clean-contaminated |Contaminate |Follow-
Type e Antibiotic d or Dirty up, days

Low quality

Mingmalairak  |Aug 2006- |Single Appendicec [100 100 (100) 9(9) 100 (100) 0(0) 30

2009 Mar 2007 tomy

Baracs 2011 Dec 2009 - |Multiple Colorectal |385 NR 47 (12) 100 (100) 0 (0) 30
Nov 2010

Galal 2011 NR Single Mixed 214 214 (100) 38 (18) 143 (67) 71 (33) 30

Rasic 2011 Sept 2008- |Single Colorectal (184 184 (100) 16 (9) 184 (100) 0 (0) NR
Sept 2009

Nakamura 2013 [April 2009 - |Single Colorectal (410 410 (100) 28 (7) NR NR 30
March 2011

Okada 2014  |Dec2005- |Single HPB 198 198 (100) |20 (10) NR NR 30
Feb 2012

Ruiz-Tovar 2015 [Nov 2007 -  |Multiple Colorectal [102 102 (100) 23 (23) 0(0) 102 (100) |60
Nov 2013

Olmez 2019 June 2013 - |Single Mixed 806 806 (100) 183 (23) 651 (81) 155 (19) 30
June 2014

Ruiz-Tovar 2020 |Nov 2007 - |Single Mixed 139 139 (100) |23 (17) 0 139 (100) |30
Nov 2013

High quality

Justinger 2013 [Sep 2009 - |Single Mixed 856 NR 73(9) 790 (92) 66 (8) 14
Sep 2011

Diener 2014 Apr2010- |Multiple Mixed 1185 238 (20) 183 (15) 880 (74) 23(2) 30
Oct 2012

Mattavelli 2015 |Jan 2010- |Multiple Colorectal {281 237 (84) 33(12) 281 (100) 0 (0) 30
Mar 2013

Ichida 2018 Mar 2014 - |Single Mixed 1023 173 (17) 65 (6) 990 (97) 14 (1) 30
Mar 2017

FALCON 2021* |Nov2018- |Multiple  |Mixed 5788 5234(99) |1163(22) |3091 (53) 2697 (47) |30
July 2020

Mbarki 2022 Nov 2020- |Single Obstetrics |318 318 (100) 17(5) 318 (100) 0 (0) 30
June 2021

*Abbreviations: HIC: high income countries, HPB: Hepatopancreaticobiliary, LMIC: low-middle income countries, NR: Not reported, SSI: surgical site
infection. *Only study in the review including centres from low-middle income countries
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