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Executive summary

Plus Sutures are absorbable surgical sutures coated with the antibacterial agent
triclosan. Three sutures were considered within the scope: PDS Plus, MONOCRYL
Plus and VICRYL Plus. These have varying absorption rates, but otherwise are
considered equivalent in their antibacterial properties. There are non-triclosan coated
versions available for each of the three above mentioned sutures. The claimed
benefits of Plus Sutures are that the technology reduces the incidence of surgical
site infection (SSls), with resultant benefits for the patient and healthcare system.

The company performed a high-quality, systematic literature search that identified 31
randomised controlled trials (RCTs) as being relevant to the decision problem. The
EAC could not improve on the search and so it was not repeated. The EAC excluded
three RCTs that were primarily focussed on the barbed suture STRATAFIX due to
these being considered out of scope. Three additional studies were included by the
EAC, meaning 31 studies in total informed this assessment, 30 of which reported on
unique patients. The EAC was satisfied no relevant studies had been omitted.

The studies were heterogeneous in nature and were performed in a range of clinical
settings and procedural specialties, which were categorised as being in adults or
children and resulting in clean or non-clean wounds. Studies ranged in size from
n=20 to n=2,546, and in total over 14,000 unique patients were included. The EAC
considered eight studies were high-quality (low-risk of bias), six were moderate
quality, and 16 were low-quality (high-risk of bias). Nearly all the studies reported on
the post-operative incidence of SSI according to Centre for Disease Control (CDC)
or related criteria as their primary outcome. Most studies reported numerical
reductions in this outcome, but many did not find a statistically significant effect size
(risk reduction) when considered individually.

The company performed a series of meta-analyses adopting the relative risk
reduction (RR) as the synthesised outcome. The EAC replicated these analyses,
repeated the adult subgroup analysis to include one additional study (Ruiz-Tovar et
al., 2015), and adopted the random effects model for reporting of results. In the base
case (n=28 studies), the RR associated with Plus Sutures was 0.71 (95% CI1 0.59 to
0.85). The RR in clean wounds was 0.71 (95% CI 0.53 to 0.96) and in non-clean
wounds was 0.67 (95% CI1 0.48 to 0.92), with greater absolute reductions in SSI in
the latter due to the higher baseline rates. The EAC undertook additional meta-
analyses by investigating the effect of stratifying data by study quality, size, and
location (UK or non-UK). The EAC was confident that overall, the aggregated data
showed that the addition of triclosan to the sutures reduced the SSI rate.

The company identified eight economic studies from the literature search that were
relevant to the decision problem. All the economic studies reported potential cost-
savings due to reduced SSls associated with the use of Plus Sutures. However,
none were fully generalizable to NHS practice of England.
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The company provided a de novo economic model in Microsoft Excel in the form of
decision tree, with results reported within a cost-consequence framework from the
perspective of the NHS. The clinical effectiveness of Plus Sutures was aligned with
data reported in the company’s meta-analyses. Other clinical parameters and costs
were derived from appropriate sources and generally considered to be conservative.
The company conducted extensive deterministic sensitivity analysis (DSA), and
probabilistic sensitivity analyses (PSA, on the base case only). The EAC replicated
the company’s model in R and adjusted some of the parameter inputs, principally by
removing data pertaining to STRATAFIX sutures, using the relative risks calculated
from the random effects meta-analysis and by using a fixed technology cost from
published data, rather than a sales volume weighted average cost that included
STRATAFIX. The EAC also performed PSA in all the scenarios in order to fully
explore the uncertainty involved.

The company reported that Plus Sutures were associated with cost-savings in the
base case scenario, other scenarios, and with all plausible DSA and PSA
undertaken. The EAC found that the base case cost saving (N=28 studies), was
£13.60 (95% Crl £4.71 to £23.15). There was some uncertainty in the cost-saving
potential of Plus Sutures when used in procedures with clean wounds, such as knee
or hip replacement, with a cost saving of £9.30 (95% Crl -£2.24 to £19.26). The EAC
performed additional scenario analyses by stratifying RR data based on study
quality, size, and location; this resulted in the Crl crossing zero, likely related to
reducing the sample size and consequently the power and precision of the analysis.
However, the EAC noted that in all scenarios, the point estimate favoured Plus
Sutures and the probability of Plus Sutures being cost-saving was 73.8% or greater.

Overall, the EAC was satisfied that the use of Plus Sutures is associated with a
reduction in the incidence of SSlIs. No evidence was found for significant adverse
events or contraindications to using Plus Sutures, and the potential negative
consequences of adoption are low (incrementally increased technology cost). As
with all infection control measures, Plus Sutures should be used as part of an overall
bundle of care packages designed to reduce SSls and hospital acquired infections.
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1 Decision problem

Changes to the decision problem made by the company, with EAC comments, are
reported in Table 1.1. There were no changes made to the decision problem by the
company other than the addition of STRATAFIX sutures. However, these sutures
feature a barbed knot design and have a different mechanism of action from the
other Plus Sutures that are the subject of this assessment. NICE clinical experts
were unanimous that, for this reason, direct comparisons cannot be made with the
other sutures, stating “it would not be possible to isolate the additional effect of
triclosan when making comparisons with standard sutures. [We] would need to
compare STRATAFIX Plus Suture with an equivalent barbed suture without triclosan
for the same indication for fair comparison. Barbed sutures are used for different
indications to standard sutures” (EAC external correspondence log, 2021). The
majority of STRATAFIX sutures are triclosan coated, and studies comparing coated
and uncoated STRATAFIX sutures are lacking. Therefore the EAC has excluded
further analysis on STRATAFIX sutures.

It was confirmed that the three versions of Plus Sutures included, which were PDS
Plus Antibacterial (polydioxanone) Suture; MONOCRYL Plus Antibacterial
(poliglecaprone 25) Suture; and Coated VICRYL Plus Antibacterial (polyglactin 910)
Suture, were functionally equivalent for the purposes of this assessment (EAC
external correspondence log, 2021). In their submission the company noted that the
“three suture polymers have different physical and absorption properties, providing
hospitals and healthcare professionals the choice of suture most suitable for their
patient, procedure and tissue to be sutured (based on tissue healing time); the
addition of triclosan does not impact intraoperative handling or absorption profile
(Barbolt, 2002), therefore no additional specific training is required to use Plus
Sutures”.

The EAC noted that the principal outcome reported in studies was the incidence of
surgical site infections (SSls). This outcome also solely informed the company’s
meta-analyses and economic submission. The standard definition of a SSI, also
adopted by Public Health England (PHE), is derived from the Center for Disease
Control (CDC) in the US (Center for Disease Control, 2021). For superficial SSls, a
timeframe of within 30 days of the procedure is used. For SSls caused by deep
incisions, a timeframe of 30 or 90 days is adopted. The majority of studies in this
field have adopted the CDC criteria for SSls.

Other outcomes listed in the scope were less frequently reported in the primary
studies and did not inform the meta-analyses or the economic model. It is
acknowledged that the nature and severity of SSls is heterogeneous, and there is a
lack of consistency on how SSis are classified. For instance, the ASEPSIS validated
scoring system was developed in 1986 (Wilson et al., 1986) but is not widely used in
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the NHS (EAC external correspondence log, 2021). Issues concerning the costs
associated with SSls are discussed in Section 9.2.6.

Table 1.1. Scope of the decision problem.

to consider include:

* incidence of SSI

* type of SSI

* length of post-operative
stay in hospital relating to
SSI

* readmission related to
SSI

» antibiotics use for SSI
(including prescription,
duration and dose)

* Severity of SSI using
validated scoring systems
such as ASEPSIS
(additional treatment,
serous discharge,
erythema, purulent
exudate, separation of
tissues, isolation of
bacteria, stay duration as

Decision Scope Proposed variation | EAC comment
problem in company
submission
Population Adults and children that No variation.
need wound closure after
a surgical procedure and
in whom absorbable
sutures are an
appropriate option.
Intervention * PDS Plus Antibacterial “The STRATAFIX™ The 3 Plus Suture
(polydioxanone) Suture barbed design for technologies were
* MONOCRYL Plus knotless suturing has | regarded as functionally
Antibacterial been included within | equivalent. The
(poliglecaprone 25) the clinical and STRATAFIX variant of
Suture economic evidence the technology was not
* Coated VICRYL Plus in this submission”. included in the decision
Antibacterial (polyglactin Rationale: problem of the final
910) Suture “Plus technology is scope (§2) (NICE,
inclusive of the 2021b).
STRATAFIX range, The EAC has excluded
and is described STRATAFIX and all
within the main studies that primarily
section of the NICE reported on barbed
scope. Meta-analysis | variants of the sutures.
is presented both This approach was
with and without agreed with NICE clinical
STRATAFIX” advisers (EAC external
correspondence log,
2021).
Comparator(s) Sutures that do not No variation.
contain an antibacterial
agent.
Outcomes The outcome measures No variation. The EAC notes that by

far the most reported
outcome was the
incidence of SSls. This
was also the only
outcome that informed
the company’s meta-
analyses and economic
model.
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an inpatient) wound
score.

* incidence of wound
dehiscence (wound
opening)

* patient reported pain or
discomfort

* device-related adverse
events.

Subgroups

* Adults

* Children

* Clean wound
procedures

» Non-clean wound types

No variation.
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2 Overview of the technology

The company described the technology in Section 3 of the Clinical
Submission. All necessary regulatory documentation was provided by the
company. Plus Sutures are CE-marked (Medical Device Directive) class Il
medical devices. The following is a brief overview of the technology.

Plus Sutures (Ethicon, Johnson & Johnson Medical Ltd) are synthetic,
absorbable sutures that are coated with the antibacterial agent triclosan.
Triclosan protects against most common organisms associated with surgical
site infection (SSI), such as Staphylococcus aureus, Escherichia coli and
Klebsiella pneumoniae. Three suture devices are included in the decision
problem of the final scope. These differ primarily on the rates of reabsorption
of the suture (and therefore are indicated in different tissue types):

e Ethicon PDS Plus Antibacterial (polydioxanone) Suture
e Ethicon MONOCRYL Plus Antibacterial (poliglecaprone 25) Suture
e Ethicon Coated VICRYL Plus Antibacterial (polyglactin 910) Suture.

PDS Plus and MONOCRYL Plus are monofilament sutures made from
polyester and poliglecaprone 25 copolymer, respectively. Both contain no
more than 2,360 micrograms/m triclosan. VICRYL Plus is a multiflament
suture made from a copolymer of glycolide and lactide and contains no more
than 472 micrograms/m triclosan. VICRYL Plus is also designed to further
support the suture with a coating of copolymer, calcium stearate and triclosan.
The regulatory certificates state that the safety and effectiveness of VICRYL
Plus sutures in cardiovascular tissue, ophthalmic surgery and neurological
tissue has not been established.

The absorption rate varies between versions. VICRYL Plus Sutures are
absorbed between 56 and 70 days, MONOCRYL Plus Sutures are absorbed
between 91 and 119 days and PD Plus Sutures are absorbed between 182
and 238 days. The absorption rates and handling properties are the same as
non-triclosan sutures. The technology is designed to inhibit bacterial
colonisation of the suture for seven days or more.

The company reports that Plus Sutures are the only triclosan coated sutures
on the market that are CE marked and FDA approved (EAC external
correspondence log, 2021). They are indicated for wound closure in adults
and children. The only contraindication to Plus Sutures is a known allergy to
triclosan. However, in practice, such a documented allergy is unusual and
rarely encountered in clinical practice (EAC external correspondence log,
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2021). Absorbable sutures, including Plus Sutures, may not be appropriate for
older people, or people who are malnourished, debilitated or have conditions
that could delay wound healing (Section 3.1).

The EAC considers Plus Sutures innovative because of their triclosan
coating, which may reduce the incidence of SSls. All associated benefits
claimed by the company for Plus Sutures relate directly or indirectly to their
potential to reduce SSI incidence. This includes reduced hospital length of
stay (LoS) or readmission; reduced antibiotic prescribing; and overall
healthcare cost savings. Ethicon currently has about ] of the global and UK
market share in absorbable sutures, with Plus Sutures representing about B
of this figure in the UK (EAC external correspondence log, 2021).
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3 Clinical Context

The company has adequately described the clinical context of the technology
in Section 3 of the Clinical Submission. Plus Sutures are offered by the
company for all surgical procedures where their non-Plus equivalents are
indicated, with the exception of the patient having a known allergy to triclosan
(EAC external correspondence log, 2021).

Triclosan coated sutures may reduce the risk of SSI as part of an overall
package of infection prevention (EAC external correspondence log, 2021).
Prevention of SSls is described in NICE guidance Surgical site infections:
prevention and treatment (NG125) (NICE, 2019a). Positive recommendations
for reducing the incidence of SSls involve three phases of management:

e Preoperative phase, including: nasal decolonisation using a
chlorhexidine body wash; use of specific patient and staff theatre wear;
minimisation of movement of non-theatre staff; removal of hand
jewellery, artificial nails, and nail polish; use of antibiotic prophylaxis.

e Intraoperative phase, including: hand decontamination; use of sterile
gowns and gloves; antiseptic skin preparation; maintenance of patient
homeostasis (including prevention of hypothermia); suitable use of
closure methods and wound dressing.

e Post-operative phase, including: suitable methods for dressing
changes; appropriate wound dressings; antibiotic treatment if there are
signs of SSI; and having access to specialist wound care settings.

Regarding the use of triclosan coated sutures (i.e. Plus Sutures), NG125
states:

“1.3.20 When using sutures, consider using antimicrobial triclosan-
coated sutures, especially for paediatric surgery, to reduce the risk of
surgical site infection [2019]".

This recommendation was made on the basis of an evidence review
consisting of a systematic review and meta-analyses on Plus Sutures
(Appendix D) (NICE, 2018).

3.1 Special considerations, including issues related to
equality
The Scope for the technology states the following:

“[The technology] should not be used in people with known allergies to

triclosan. All absorbable sutures, including Ethicon Plus Sutures, may not be
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appropriate for older people; age is a protected characteristic under the 2010
Equalities Act. The company’s product information manual advises that the
use of all absorbable sutures, including Ethicon Plus Sutures, may also not be
appropriate for people who are, malnourished, debilitated or people with
conditions that may prevent wound healing. In some cases, these people may
be classed as disabled; disability is a protected characteristic under the 2010
Equalities Act”.

The EAC has not identified any further equality issues.
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4 Clinical evidence selection

4.1 Evidence search strategy and study selection

The company search strategy was peer reviewed using the PRESS tool
(McGowan et al., 2016). Details are reported in Appendix A. It was clear that a
rigorous search process had been carried out and that the search strategy
was developed by an information specialist and peer reviewed by another,
which is the method recommended by the Cochrane Handbook (Higgins et
al., 2019) (section 4.48).

The search concepts “sutures” and “triclosan coating” were appropriate and
were developed extensively comprising a range of synonyms and
incorporating a wide range of search fields. A range of terms were used for
each product including Chemical Abstract Service (CAS) registry numbers
and alternative product names/codes. A broad range of databases had been
searched, no additional relevant sources were identified. Detailed notes were
added where appropriate to indicate where the search had been altered on
translation and why this was necessary.

The EAC “snowballed” peer-reviewed systematic reviews (i.e. retrieved
papers identified in the bibliographies of reviews) (Ahmed et al.,
Apisarnthanarak et al., 2015, de Jonge et al., 2017, Leaper et al., 2017,
Onesti et al., 2018, Wu et al., 2017) identified by the MedTech Innovation
Briefing (MIB204) (NICE, 2020), and NG125 (NICE, 2018) as an additional
safeguard to ascertain if any relevant studies had been omitted. The EAC was
satisfied no important studies had been omitted (Appendix C).

As no changes were necessary to this search strategy, following discussion
with NICE, a search focussing on adverse events relating to the technology
identified in any study design (i.e. not restricted to randomised controlled trial
(RCTs)) was developed (EAC external correspondence log, 2021). However,
the EAC notes that information regarding adverse events is not always found
in published literature. These searches are intended to support other
investigations into adverse events that are normally conducted. The search
terms identified in the company search were utilised and a validated filter to
identify adverse event papers was added to focus the results (Golder et al.,
2019). The search results were limited to 2004 onwards, as this is when the
product received a CE mark. Animal studies were excluded as were non-
English papers.

The searches were run on 10 March 2021 in Medline (Ovid MEDLINE(R) and
Epub Ahead of Print, In-Process, In-Data-Review & Other Non-Indexed
Citations, Daily and Versions(R) 1946 to March 09, 2021), Embase (Ovid
1996 to 2021 Week 09) and CINAHL (EBSCO). 960 records were retrieved in

External Assessment Centre report: MT507 Plus Sutures
Date: April 2021 17 of 271



total with 608 records remaining after deduplication. Details of the search
terms and PRISMA diagram are reported in Appendix D.

4.2 Included and excluded studies

The company identified 31 fully published peer-reviewed studies they
considered were relevant and in scope of the decision problem. All the studies
were RCTs. The EAC has reviewed all these studies and considered three
were not in scope (Ruiz-Tovar et al., 2020, Sundaram et al., 2020a,
Sundaram et al., 2020b). This was because these studies reported on the use
of the STRATAFIX device which was excluded from the assessment (see
Section 1). One of these studies reported on a small three-armed RCT that
included a secondary comparison of PDS sutures with PDS Plus (Ruiz-Tovar
et al., 2020). However, it was considered that this study did not contribute to
the evidence base in a meaningful way considering the large volume of other
studies identified, and it remained excluded.

The EAC identified two additional RCTs through its search for adverse events
(Section 6.2). One of these studies was excluded by the company for reasons
of “ineligible study design” (Sala-Perez et al., 2016). The other was not
identified by the company (Chen et al., 2011). The EAC has considered as
these were both technically RCTs, they should have been included and the
EAC has done so for completeness. However, these were small studies, were
poorly reported, were of high risk or unclear risk of bias in most domains, and
were in indications of borderline relevance to the decision problem, and
therefore have not been included in the EAC’s meta-analyses (Section 7).
Two studies reported on the same patient population but reported on different
surgical incisions: vein harvesting for coronary artery bypass graft (CABG)
(Thimour-Bergstrom et al., 2013) or primary closure of the CABG
(Steingrimsson et al., 2015). These studies were considered independently;
thus, 31 studies in total were included by the EAC. The characteristics of the
included studies are reported in Table 4.1; further in depth details are reported
in the company’s submission in Tables 1a to 1c. Characteristics of the three
studies that were not included by the EAC are reported in Table 4.2.
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Table 4.1. Studies selected by the EAC as the evidence base.

January 2011 and
January 2013. Patients
aged over 18 years who
underwent wide excision
and primary closure for
pilonidal disease.

Block randomisation at 1:1
ratio, surgeon not blinded
(other blinding not explicitly
reported).

Turkey

Intervention (n=86):

PDS Plus (retention, skin)
and VICRYL Plus
(subcutaneous) ¥

Setting: general surgery
department

M
Comparator (n=91):
Prolene (retention, skin)
and VICRYL
(subcutaneous) M

dehiscence (superficial, deep),
seroma.

Primary and secondary healing
rates and time to healing also
reported.

]

Study name and Design and Participants and setting Outcomes EAC comments
location intervention(s)
(Arslan et al., 2018) RCT M Recruitment between SSI (superficial, deep), wound All patients were discharged

same day after surgery,
antibiotics were not continued.

Outpatient follow-up at 1, 3, 7,
15 and 30 days post-op.
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Study name and
location

Design and
intervention(s)

Participants and setting

Outcomes

EAC comments

(Baracs et al., 2011)

[NCT01123616
Hungary

|

RCT (multi-centre; 3
university clinics, 4 high-
volume hospitals) M

Randomisation by software.

Intervention (n=188): PDS
Plus (abdominal fascia
closure), MONOCRYL Plus
(skin) ™

Comparator (n=197): PDS
(abdominal fascia closure),
MONOCRYL Plus (skin) M

Recruitment between
December 2009 and
November 2010. Patients
aged between 18 and 80
with benign or malignant
colon or rectal disease
undergoing an elective
open surgical procedure
involving an enterotomy.

Setting: general surgery
department

“

Pain scale, SSI, type and quantity
of wound discharge (serous,
pustulous, feculent), status and
penetration of SSI (superficial
incisional, deep incisional,
abdominal dehiscence),
microbiology results (type of
bacteria and antibiotics given),
number and type of dressings,
local lavage, interventions
(abdominal lavage, drainage,
reoperation), infectious
complications of the abdomen
(suture insufficiency, abscess,
peritonitis) and the number of
nursing days.

M

Patients received antibiotic
prophylaxis.

Follow-up via telephone at 30
days after discharge.
Information collected relating to
clinical intervention, outpatient
registration attributable to late
SSI or readmission.
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https://clinicaltrials.gov/ct2/show/NCT01123616

Study name and
location

Design and
intervention(s)

Participants and setting

Outcomes

EAC comments

(Diener et al., 2014)

Germany

RCT (multi-centre; 24
hospitals)
Permuted-block
randomisation of 1:1 ratio,
block size of 4. Triple-
blinded. M

Intervention (n=587, per
protocol=451): PDS Plus

(abdominal fascia closure)
|

Comparator (n=598, per
protocol=462): PDS Il

(abdominal fascia closure)
|

Recruitment from April
2010 (single-centre trial)
and January 2011 (multi-
centre) until April 2013.
Patient 18 years old and
over, undergoing elective
midline abdominal
laparotomy for any
reason.

Setting: general surgery
department

]

SSI (superficial, deep), wound
dehiscence (cutaneous and
subcutaneous), burst abdomen
(fascial dehiscence), intensive care
unit days, postoperative hospital
days, 30-days mortality, quality of
life (EQ-5D).

]

Patients received antibiotic
prophylaxis.

Follow-up on day 10 or on day
of discharge (whichever first),
and day 30. Photographs of
wound uploaded and assessed
by validation committee.
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Study name and
location

Design and
intervention(s)

Participants and setting

Outcomes

EAC comments

(Ford et al., 2005)

us

RCT (single centre)
Randomised 2:1 ratio.
Surgeons were blinded. M

Intervention (n=98):
VICRYL Plus M

Comparator (n=49):
VICRYL M

Patients aged 1 to 18
years scheduled for
general clean or clean-
contaminated surgical
procedures.

Setting: paediatric
surgery

]

Overall assessment of
intraoperative handling of suture
(including, and assessed
separately: ease of passage
through tissue, first-throw knot
holding, knot tie-down smoothness,
knot security, surgical hand,
memory, lack of fraying), wound
healing (healing progress,
infection, edema, erythema, skin
temperature, seroma, suture sinus,
pain), adverse events.

“

Wound healing evaluated at
follow-up visits at 1-2 days, 14
(+/- 2 days), and 80 (+/- 5 days)
post implantation.

External Assessment Centre report: MT507 Plus Sutures

Date: April 2021

22 of 271




Study name and
location

Design and Participants and setting

intervention(s)

Outcomes

EAC comments

(Galal and EI-
Hindawy, 2011)

Egypt

RCT (single centre)
Randomisation by
computer-generated list.
Double-blinded

Patients of any age, sex,
and risk factors
undergoing a surgical
intervention.

Setting: general surgery
Intervention (n=230): department

VICRYL Plus (all surgical |

steps except in some cases

polypropylene was used for

laparotomy closure and

vascular suture),

MONOCRYL (skin) ¥

Comparator (n=220):
VICRYL (used in all
surgical steps except in
some cases polypropylene
was used for laparotomy
closure and vascular
suture), MONOCRYL (skin)
]

SSI
Postoperative hospital days, cost
and healthcare resources also

reported.
M

During hospital stay reviewed
daily. Followed via outpatient
clinical weekly for 30 days, then
monthly until end of first year in
prosthetic surgeries.
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Study name and
location

Design and
intervention(s)

Participants and setting

Outcomes

EAC comments

(Ichida et al., 2018)

Japan

(Isik et al., 2012)

Turkey

RCT (single centre)
Permuted-block
randomisation, 1:1 ratio,
block size of 2. Double-
blinded ¥

Intervention (n=508):
VICRYL Plus (abdominal
fascia and peritoneum),
PDS plus (skin) ¥

Comparator (n=505):
VICRYL and PDS I M
RCT (single centre)
Sequential randomisation,
double blinded, 1:2 ratio M

Intervention (n=170) VICRYL
Plus

Comparator (n=340) VICRYL
)

Recruitment between

March 2014 and February

2017. Patients
undergoing

gastroenterologic surgery.

Setting: general surgery

department
]

Recruitment between April
2008 and September 2009.
Patients undergoing cardiac
surgery

Setting: private hospital

El

SSI (superficial, deep)
M

Wound assessment (wound discharge,
exudates, wound integrity, swelling,
redness, pain, sensitivity, and signs of

inflammation), infection.
v

Patients received antibiotic
prophylaxis. Patients undergoing
elective colorectal resection
underwent preoperative bowel
preparation using antibiotics and
oral laxatives.

Follow-up daily during hospital
stay, and monitored at
outpatient clinic for up to 30
days after discharge.

Daily wound assessment after
surgery, and follow-up at cardiac
rehabilitation department every 10
days after discharge for 1 month
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(Karip et al., 2016)

Turkey

Comparator (n=371): PDS
I«

RCT (single centre)
Double blinded, 1:1 ratio,
randomised by software. ¥

Intervention (n=54):
MONOCRYL Plus 4

Comparator (n=52):
MONOCRYL M

and surgery and closure,
accessed via midline or
transverse abdominal
incision, primary fascial
closure.

Setting: general and
visceral surgery
departments.

M

Recruitment between
October 2012 and May
2013. Patients aged
between 18 and 55 years
old, scheduled for
pilonidal sinus excision
followed by Karydakis flap
repair.

Setting: general surgery
clinic of training and

research hospital.
™

Infection rates, wound dehiscence
1-2 weeks after surgery,
recurrence rates.

]

Study name and Design and Participants and setting Outcomes EAC comments
location intervention(s)
(Justinger et al., RCT (single centre) Recruitment between SSi Patients received antibiotic
2013) Double-blind, randomised September 2009 and | prophylaxis. All patients
in blocks of 50 to 100. September 2011. Patients undergoing colorectal resections
[NCT00998907 aged 18 years and older, had a preoperative bowel
Intervention (n=485): PDS scheduled for open preparation with 3 L of prepacol.
Germany Plus abdominal exploration Wounds assessed during

hospital stay and during follow-
up 2 weeks postoperatively.

Patients received antibiotic
prophylaxis.

Follow-up at 1 week, 2 weeks, 1,
3 and 6 months after surgery.
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https://clinicaltrials.gov/ct2/show/NCT00998907

Study name and
location

Design and
intervention(s)

Participants and setting

Outcomes

EAC comments

(Lin et al., 2018)

[NCT02533492

Taiwan

(Mattavelli et al.,
2015)

[NCT01869257

Italy

RCT (single centre)
Double-blinded ¥

Intervention (n=51):
VICRYL Plus (arthrotomy,

fascial layer, subcutaneous

wound closure) M

Comparator (n=51):

VICRYL (arthrotomy, fascial
layer, subcutaneous wound

closure) 1

RCT (multi-centre; 4

university referral hospitals)

Computerised
randomisation, 1:1 ratio. ¥

Intervention (n=140):
VICRYL Plus (peritoneum,
subcutaneous fat tissue
(surgeon preference, skin),
PDS Plus (fascia) M

Comparator (n=141):
VICRYL (peritoneum,
subcutaneous fat tissue

(surgeon preference), skin),

PDS Il (fascia) ¥

Recruitment between
June 2011 and May 2012.
Patients aged between 55
and 85 years old,
diagnosed with
degenerative
osteoarthritis of the knee,
and not having previously
undergone surgery to the
index knee.

Setting: orthopaedic
surgery department

Recruitment between
January 2010 and March
2013. Patients aged 18
years and older,
candidates for elective
colorectal resection with a
clean-contaminated field.
Setting: general surgery

department
M

SSI, length of hospital stay, pain
(VAS), functional scores (knee
range of motion, SF-12), wound
condition (wound drainage, extent
of erythema, local heat, skin
surface temperature), inflammatory
markers (CRP, ESR and IL-6).

M

SSI rates (superficial incisional,
deep incisional), hospital length of
stay, overall incision complication
rate (skin swelling, redness,

haematomas, seromas).
M

Patients received antibiotic
prophylaxis.

Follow-up at day 1 and 3, weeks
2 and 4, and months 3 and 6
postoperatively.

Patients received antibiotic
prophylaxis. Bowel preparation
with 3L of an iso-osmotic
solution was carried out in
candidates for rectal resection.
Follow-up of incision every other
day until hospital discharge, and
weekly until 30 days after
discharge.
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https://clinicaltrials.gov/ct2/show/NCT01869257

Study name and
location

Design and
intervention(s)

Participants and setting

Outcomes

EAC comments

(Mingmalairak et al.,
2009)

Thailand

(Nakamura et al., 2013)

Japan

(Olmez et al., 2019)

Turkey

RCT (single centre)
Double-blinded ¥

Intervention (n=50): VICRYL
Plus M

Comparator (n=50): VICRYL
4}

RCT (single centre)
Single-blind (assessment of
wounds) ¥

Intervention (n=206): VICRYL
Plus (abdominal) ¥

Comparator (n=204): VICRYL
(abdominal) &

RCT

Randomisation by computer-
generated list. M

Intervention (n=445): PDS
Plus (fascia), no suture used to
close subcutaneous tissue,
polypropylene (skin)

Comparator (n=445): PDS Il
(fascia), no suture used to
close subcutaneous tissue,
polypropylene (skin)

Recruitment between August
2006 and March 2007.
Patients aged between 15
and 60 years old,
undergoing appendectomy
(including acute appendicitis
and ruptured appendix).
Setting: general surgery
department

4

Recruitment between April
2009 and March 2011.
Patients undergoing elective
colorectal surgery.

Setting: private hospital

|

Recruitment between June
2013 and June 2014.
Patients aged 18 years and
older, undergoing elective or
urgent gastrointestinal
surgery.

Setting: general surgery and
gastrointestinal surgery
departments

|

SSI rates. Length of hospital stay also

reported.
o}

Wound infection rates, hospital stay,
hospital cost from infected wound

management
4

SSI, occurrence of incisional hernia,
length of hospital stay, length of ICU

stay
|

Patients received antibiotic
prophylaxis.

Follow-up at 1, 3, 7, 14, 30 days and
at 6, 12 months post-operatively.

Patients received antibiotic
prophylaxis.

Daily follow-up during hospital stay,
and at outpatient clinic weekly up to
30 days after discharge.

Patients received antibiotic
prophylaxis.

Follow-up every day during hospital
stay and at 7 (early onset), 14 and
30 days post-operatively.
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Study name and
location

Design and
intervention(s)

Participants and setting

Outcomes

EAC comments

(Rasi¢ et al., 2011)

Croatia

RCT (single centre)
Computerised block
randomisation, blocks of
10. ™

Intervention (n=91):
VICRYL Plus (peritoneum,
muscle, fascia) M

Comparator (n=93):
VICRYL (peritoneum,
muscle, fascia) M

Recruitment between
September 2008 and
September 2009. Patients
with colorectal cancer
scheduled for elective
surgery.

Setting: general surgery

department
™

Duration of operation, length of
hospital stay, biochemical
inflammation parameters (white
blood cell count, procalcitonin,
CRP), wound infection,
dehiscence, haematoma,
inflammatory reactions to skin
sutures, postoperative hernias,

readmissions and reoperations.
™

Patients received antibiotic
prophylaxis.

Follow-up throughout hospital
stay, and up to 14 days post-
operation
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Study name and
location

Design and
intervention(s)

Participants and setting

Outcomes

EAC comments

(Renko et al., 2017)

[NCT01220700

Finland

RCT (single centre)
Double-blinded, 1:1 ratio,
permuted block
randomisation using
computer-generated list,
blocks of 4. M

Intervention (n=778, n=636
per protocol): VICRYL Plus,
MONOCRYL Plus, or PDS

Plus, depending on desired
resorption time. M

Comparator (n=779, n=651
per protocol): VICRYL,
MONOCRYL, or PDS
depending on desired
resorption time. M

Recruitment between
September 2010 and
December 2014. Patients
aged less than 18 years,
admitted to the paediatric
surgery and orthopaedic
wards scheduled for day
time surgery for any
elective or emergency
surgical intervention. After
six months, some
exclusions were applied
due to different suture
resorption requirements.
Setting: paediatric
surgery unit

M

SSI (superficial, deep), wound
dehiscence, culture findings,
courses of antimicrobials, number
of extra visits, resorption issues,
problems reported by parents,
surgical duration, use and timing of
anti-microbial prophylaxis.

M

Follow-up emailed
questionnaires at 10 and 30
days post-operatively (telephone
calls to those not replying, any
wound problems included
check-up visits, medical records
for visits to other healthcare
providers requested).
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Study name and
location

Design and
intervention(s)

Participants and setting

Outcomes

EAC comments

(Rozzelle et al., 2008)

USA

(Ruiz-Tovar et al., 2020)

Spain

RCT (single centre)

Double blinded, stratified
randomisation (weight, age,
recent shunt infection)

Intervention (n=46
procedures): VICRYL Plus
(galea, fascia), MONOCRYL
(skin) M

Comparator (n=38
procedures): VICRYL (galea,
fascia), MONOCRYL (skin) ¥
RCT (multi-centre)
Randomisation via sequentially
numbered container method,
stratified by faecal peritonitis
aetiology (acute diverticulitis
perforation, neoplastic tumour
perforation, colorectal
anastomotic leak).

Follow-up assessment blinded
[

Intervention (n=50): Triclosan
polyglactin 910 sutures
(fascia), staples (skin closure)

Comparator (n=51):
Polyglactin 910 (fascia),
staples (skin closure) 1

Recruitment between April
2005 and December 2006.
Patients of all ages requiring
CSF shunt implantation or
revision surgery.

Setting: neurosurgery

department
4}

Recruitment between
November 2007 and
November 2013. Patients
with intraoperative diagnosis
of faecal peritonitis
secondary to acute
diverticulitis perforation,
neoplastic tumour
perforation, or colorectal
anastomotic leak of previous
elective colorectal resection.
Setting: general surgery

department
|

Shunt infection, procedure duration

M

Incisional SSI (deep, superficial),

mortality, length of hospital stay.
4

Patients received antibiotic
prophylaxis.

Follow-up at 6 months (noting that
all patients undergoing revision after
treatment of infection, or after 6
months were re-randomised. Those
undergoing revision within six
months with negative cultures were
re-enrolled to the same group.)

Patients received antibiotic
prophylaxis.

Follow-up at days 5, 30 and 60 post-
operation.
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Study name and
location

Design and
intervention(s)

Participants and setting

Outcomes

EAC comments

(Santos et al., 2019)

Brazil

(Seim et al., 2012)

Norway

(Soomro et al., 2017)

Pakistan

RCT (single centre)
Double-blinded, computerised
block randomisation, block
sizesof 2,4 or6. 1

Intervention (n=251): VICRYL
Plus (saphenectomy) ¥

Comparator (n=257): VICRYL
(saphenectomy) M

RCT (single centre)
Randomisation using sealed
envelopes M

Intervention (n=160): VICRYL
Plus (leg wound) ¥

Comparator (n=163): VICRYL
(leg wound) ¥
RCT (single centre) M

Intervention (n=189): Triclosan
sutures

Comparator (n=189): Non-
triclosan sutures M

Recruitment between
February 2011 and June
2014. Patients older than 30
years of age, undergoing
saphenectomy during CABG
with and without
cardiopulmonary bypass.
Setting: cardiovascular
surgery department

4|

Recruitment between
September 2009 and
September 2011. Patient
undergoing elective CABG.
Setting: cardiothoracic
surgery department

Study ran between
September 2015 and March
2016. Patients aged
between 20 and 35 years,
with benign breast disease
(e.g. fibroadenoma).
Setting: general surgery
department, breast unit

|

Wounds (pain, dehiscence, erythema,
infection, necrosis, hyperthermia),
|

SSI (wound integrity, exudates, signs
of infection), blood results
(haemoglobin, C-reactive protein, white
blood cells, glucose and creatinine)

|

SSI, wound complication
4

Follow-up at days 7, 14 and 30 post-
operatively.

Patients received antibiotic
prophylaxis.

Follow-up 3 days post-operatively
and via registration form at 4 weeks
(suspected infections were told to
be examined by GP).

Patients received antibiotic
prophylaxis.

Follow-up at day 3, 7 and 30 post-
operation
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deep fascia to
subcutaneous layer) M

Comparator (n=1273):
VICRYL (surgical
preference ranging from
deep fascia to
subcutaneous layer) M

Study name and Design and Participants and setting Outcomes EAC comments
location intervention(s)

(Sprowson et al.) RCT (multi-centre) Recruitment between Superficial SSI Patients received antibiotic
Double-blinded, quasi- May 2008 and November = Mortality, length of hospital stay, prophylaxis.

[ISRCTN 17807356] randomised, block 2013. Patients aged over | critical care stay were also Follow-up via telephone
allocation (monthly blocks) | 18 years, undergoing reported, and patients were appointment at 30 days, and

UK XM primary total hip or total monitored for readmission. completion of questionnaire

knee arthroplasty. |

Intervention (n=1164): Setting: orthopaedic
VICRYL Plus (surgical surgery department
preference ranging from M
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Study name and
location

Design and
intervention(s)

Participants and setting

Outcomes

EAC comments

(Sukeik et al., 2019)

[ISRCTN21430045]

UK

(Tabrizi et al., 2019)

[NCT03659344]

Iran

RCT (single centre)
Double blinded, block
randomisation via sealed
envelope assignment of
letter codes performed with
unequal block sizes. M

Intervention (n=81):
VICRYL Plus (medial
parapatellar incision [TKA]
or fascia lata [THA],

subcutaneous), clips (skin)
|

Comparator (n=69):
VICRYL (medial
parapatellar incision [TKA]
or fascia lata [THA],
subcutaneous), clips (skin)
M

RCT (multi-centre)

Single blind,randomisation by
computer-generated list

Intervention (n=160): VICRYL
Plus 4

Comparator (n=160): VICRYL
El

Recruitment between
November 2013 and
December 2014. Patients
aged 18 years or older,
undergoing primary total
hip or total knee
arthroplasty.

Setting: trauma and

orthopaedics department
™

Recruitment between
September 2016 and July
2018. Patients scheduled for
surgery of three dental
implants in the posterior
mandible.

Setting: oral and
maxillofacial surgery
department, and clinic.

|

ASEPSIS wound scoring system,
wound assessment (erythema,
serous discharge, purulent
discharge, dehiscence), time for
wound closure, length of operation,
length of hospital stay, pain (VAS)
post-operative complications

M

Infection, wound dehiscence.

Time to infection was also recorded.
|

Patients received antibiotic
prophylaxis.
Follow-up on day 2 or 3, and

day 4 or 5 (if still in hospital) and
at arthroplasty clinic at 2 and 6

weeks post-operatively,
questionnaire at 2 months

(contacted by telephone if not

completed)

Patients received antibiotic
prophylaxis.

Follow-up visits on days 7, 14, 21

and 28 post-operatively.
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https://www.isrctn.com/ISRCTN21430045
https://clinicaltrials.gov/ct2/show/NCT03659344

Study name and

Design and

Participants and setting

Outcomes

EAC comments

[Vein-harvesting leg]
Intervention (n=184):
VICRYL Plus
(subcutaneous),
MONOCRYL Plus
(intracutaneous) M

Comparator (n=190):
VICRYL (subcutaneous),
MONOCRYL
(intracutaneous) ¥

replacement or mitral
valve repair/replacement.
Setting: cardiothoracic

surgery department
™

location intervention(s)
(Thimour-Bergstrom RCT (single centre) Recruitment March 2009 =SSl in the vein-harvesting leg Patients received antibiotic
etal., 2013) Double-blinded, block and February 2012. (superficial, deep) prophylaxis.
randomisation (stratified for = Patients undergoing | Follow-up at days 4 and 30 post-
[NCT01212315 diabetes) using sealed elective CABG, either operatively, telephone interview
envelopes, block size of 25. | alone or in combination at day 60.
Sweden | with aortic valve
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Study name and
location

Design and
intervention(s)

Participants and setting

Outcomes

EAC comments

(Steingrimsson et al.,
2015)

[NCT01212315

Sweden

As Thimour-Bergstrom et
al. (2013)
[Sternotomy wound] M

Intervention (n=179):
VICRYL Plus (fascia,
subcutaneous),
MONOCRYL Plus
(intracutaneous) ¥

Comparator (n=178):
VICRYL (fascia,
subcutaneous),
MONOCRYL
(intracutaneous) M

As Thimour-Bergstrom et
al. (2013)
M

SSI (deep, superficial), ASEPSIS
score.
M

As Thimour-Bergstrom et al.
(2013)
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Study name and
location

Design and
intervention(s)

Participants and setting

Outcomes

EAC comments

(Turtiainen et al.,
2012)

Finland

RCT (multi-centre; three
tertiary referral hospitals,
two secondary referral
hospitals)

Double blinded, block
randomisation using sealed

envelopes, block size of 4.
™

Intervention (n=139):
VICRYL Plus
(subcutaneous),
MONOCRYL Plus
(intracutaneous) M

Comparator (n=137):
VICRYL (subcutaneous),
MONOCRYL
(intracutaneous) ¥

Recruitment between July
2010 and January 2011.
Adult patients undergoing
non-emergency lower-
limb arterial surgery.
Setting: vascular surgery

department
]

SSI (deep, superficial, graft),
complications (cardiac, renal,
stroke, graft thrombosis,

pneumonia, major amputation)
]

Patients received antibiotic
prophylaxis.

Outpatient clinic follow-up for at
least 1 month, and until any SSI
had healed.
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Study name and
location

Design and
intervention(s)

Participants and setting

Outcomes

EAC comments

(Williams et al., 2011)

[NCT00830271

UK

(Zhang et al., 2011)
[NCT00768222

China

RCT (single centre)
Computerised block

randomisation, block size of

50. 4

Intervention (n=66):
VICRYL Plus
(subcutaneous),
MONOCRYL Plus
(subcuticular, at discretion

of surgeon), adhesive strips

(skin) ™

Comparator (n=61):
VICRYL (subcutaneous),
MONOCRYL (subcuticular,
at discretion of surgeon),
adhesive strips (skin) M
RCT (multi-centre; 6
hospitals)

Computerised block

randomisation by site, block

size of 4. 1

Intervention (n=46 per
protocol): VICRYL Plus ¥
Comparator (n=43 per
protocol): Chinese silk MX

Recruitment between
November 2008 and
February 2011. Female
patients aged over 18
years with breast cancer
undergoing primary
elective surgery.
Setting: breast surgery
(NHS Trust) &1

Recruitment between
October 2008 and May
2009. Female patients
aged 18 years and older
scheduled for clean
modified radical
mastectomy

Setting: general surgery

department
M

SSI, ASEPSIS, Southampton
wound score
v

Cosmetic outcome (VAS), modified
Hollander Cosmetic Scale score,
SSI (superficial, deep, organ),
ASEPSIS wound score, wound and

device adverse events.
v

High risk patients received
antibiotic prophylaxis.
Follow-up as outpatients or
home visit at 2 and 6 weeks
post-operatively.

Follow-up at days 3, 5, 7, and
approximately 12, 30 and 90
post-operatively.
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Study name and
location

Design and
intervention(s)

Participants and setting

Outcomes

EAC comments

(Chen et al., 2011)

Taiwan

RCT (single centre) ¥
Intervention (n=112):
VICRYL Plus 4
Comparator (n=129):
Chinese silk M[x]

Recruitment January
2007 to December 2009.
Patients receiving
reconstructive surgery
after wide excision head
and neck cancer.

Setting: tertiary care.

]

Bacterial count (isolated bacterial
species).
M

Identified as part of the EAC
literature search for adverse
events.

Not eligible for meta-analyses.

(Sala-Perez et al.,
2016)

Spain.

“Split-mouth” prospective
clinical controlled study.
Single centre MK
Intervention (n=20):
MONOCRYL Plus sutures
]

Comparator (n=20):
Chinese silk M[x]

Patients requiring
removal of impacted

molar.
]

Bacterial count (isolated bacterial
species).
]

Identified as part of the EAC
literature search for adverse
events.

Not eligible for meta-analyses.

Key: M aspect of study in scope; Xl aspect of study in scope MIX aspect of study partially in scope, or elements of this are not in scope.
Abbreviations: CRP. C-reactive protein; CABG, coronary artery bypass graft; CSF, cerebrospinal fluid; ESR, erythrocyte sedimentation rate; IL-6,
interleukin; SSI, surgical site infection; VAS, visual analogue scale.
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Table 4.2. Studies included by company and excluded by the EAC.

Study name and
location
(Ruiz-Tovar et al.,
2020)

[NCT03763279
Spain

Design and intervention(s)

RCT (multi-centre)
Randomisation by random-
number table, follow-up
assessment blinded

Intervention (n=47): STRATAFIX
symmetric (fascia), staples (skin
closure)

Intervention (n=45): PDS Plus

Participants and setting

Recruitment between
November 2018 and March
2019. Patients undergoing
emergent surgery by
laparotomy and midline
approach for community-
acquired infection, peritoneal
contamination secondary to
perforation of the digestive
tract, and ischemia of a

Outcomes

Incisional SSI (deep,
superficial), evisceration,
mortality, duration of
hospital stay, post-
operative pain (VAS),
biochemical inflammation
markers (CRP, fibrinogen,
lactate, white blood cell
count), integrity of bowel
wall.

EAC comments

Patients received antibiotic
prophylaxis.

Follow-up daily during hospital
stay and in outpatient clinic at 30
days, pain and biochemical
markers assessed 48 hours post-
operatively.

(fascia), staples (skin closure) segment of digestive tract |
XM requiring resection.
Setting: general surgery
Comparator (n=47): PDS (fascia), = department
staples (skin closure) ¥ M
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(Sundaram et al.,
2020a)

[NCT03285529

USA

RCT (single centre)
Single blinded, computerised
randomisation in 1:1 ratio 1.

Intervention (n=30): STRATAFIX
Symmetric PDS Plus (deep
layer), VICRYL (subcuticular),
MONOCRYL (subcutaneous),
adhesive strips (skin)

Recruitment between

January 2018 and May 2018.

Patients aged between 18
and 80 years, undergoing
primary total knee
arthroplasty.

Setting: orthopaedic surgery
department.

M

Wound complications,
readmission, reoperation,
superficial wound
infection, discharge,
haematoma, dehiscence,
stitch abscess.

Wound length, suture
use, and closure times
were also reported.

Follow-up clinic visits at 4 weeks
and 90 days post-operatively.

4]
Comparator (n=30): VICRYL
(deep layer, intermediate layer),
MONOCRYL (subcuticular),
adhesive strips (skin) ¥
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(Sundaram et al.,
2020b)

[NCT03285555

USA

RCT (single centre)
Single-blinded, computerised
randomisation in 1:1 ratio.

Intervention (n=30): Ethibond
Excel (capsule), STRATAFIX
Symmetric PDS Plus
(arthrotomy), VICRYL

(subcutaneous), MONOCRYL
(subcuticular), adhesive strips

(skin)

Comparator (n=30): Ethibond
Excel (capsule), VICRYL
(arthrotomy, subcutaneous),
MONOCRYL (subcuticular),
adhesive strips (skin) M

Recruitment between July
2018 and February 2019.
Patients aged between 18
and 80 years, undergoing

primary total hip arthroplasty.

Setting: orthopaedic surgery

department
]

Wound complications,
readmission, reoperation,
stitch abscess,
haematoma dehiscence,
wound discharge, wound
infection (superficial,
deep, periprosthetic).
Wound length, suture
use, and closure times

were also reported.).
4]

Follow-up clinic visits at 3 weeks
and 90 days post-operatively.

Key: M aspect of study in scope; X aspect of study in scope MIX aspect of study partially in scope, or elements of this are not in scope.
Abbreviations: CRP. C-reactive protein; RCT randomised controlled trial; SSI, surgical site infection; VAS, visual analogue scale.
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5 Clinical evidence review

5.1 Overview of methodologies of all included studies

All 31 studies included were parallel RCTs comparing the use of Plus Sutures
with non-triclosan sutures, with most comparators being exactly equivalent
with the exception of the absence of the antibacterial agent. Two studies
exclusively enrolled children (Ford et al., 2005, Renko et al., 2017), one
enrolled adults and children (Rozzelle et al., 2008), and the remainder
enrolled mainly adults. A range of surgical specialties were investigated. The
largest category of specialties studies was gastrointestinal or abdominal
surgery with ten studies identified (Baracs et al., 2011, Diener et al., 2014,
Ichida et al., 2018, Justinger et al., 2013, Mattavelli et al., 2015, Mingmalairak
et al., 2009, Nakamura et al., 2013, Olmez et al., 2019, Rasic¢ et al., 2011,
Ruiz-Tovar et al., 2020). Five studies related to cardiovascular surgery (Isik et
al., 2012, Santos et al., 2019, Seim et al., 2012, Steingrimsson et al., 2015,
Turtiainen and Hakala, 2014), with one study relating to vein harvesting for
CABG (Thimour-Bergstrom et al., 2013), on the same patients as
Steingrimsson et al. (2015). Five studies were identified concerning soft tissue
(including breast reconstruction) surgery (Arslan et al., 2018, Karip et al.,
2016, Soomro et al., 2017, Williams et al., 2011, Zhang et al., 2011), and four
involved orthopaedic surgery (Lin et al., 2018, Renko et al., 2017, Sprowson
et al., Sukeik et al., 2019). Two studies were in generalised or mixed surgery
(Ford et al., 2005, Galal and El-Hindawy, 2011), with the remaining studies
involving neurology (Rozzelle et al., 2008) and maxillofacial surgery (Tabrizi et
al., 2019). The additional studies identified by the EAC were in patients
undergoing neck surgery (Chen et al., 2011) and dental surgery (Sala-Perez
et al., 2016).

The studies were international and were performed in a wide range of
countries. Fifteen studies were set in Europe (including Turkey); eight were
set in Asia; two were set in the US; one in Brazil; and one in Egypt. Three
studies were set in the UK (Sprowson et al., Sukeik et al., 2019, Williams et
al., 2011). Study sample sizes ranged from 61 patients (Rozzelle et al., 2008)
to 2,546 patients (Sprowson et al.). In total, over 14,000 unique patients
contributed to the analysis.

5.2 Critical appraisal of studies and review of company’s
critical appraisal

The company critically appraised the included primary studies using the risk of

bias tool supplied by Medical Technologies Evaluation Programme (MTEP)

(Table 7b of Clinical Submission). The EAC reviewed the table and had no

concerns over the accuracy of the data or its interpretation. However, the
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company did not attempt to summarize the overall quality of the studies
individually or the evidence base as a whole.

The EAC independently appraised the RCTs using the Cochrane tool for
assessing risk of bias (Higgins et al., 2011). This tool assesses the risk of
selection, performance, detection, attrition and reporting bias as low, high, or
uncertain. However, this judgement requires a degree of subjectivity, in
particular in discerning whether there was a true methodological deficit or
suboptimal reporting. Other factors to consider include the study size, which
determines the precision of results. The critical appraisal tables are listed in
Appendix B (Table B1 to B30).

A summary of the studies’ risks of bias and overall quality is reported in Table
5.1 and represented graphically in Figure 5.1. Most studies reported an
adequate randomisation process, although the method of concealment of
allocation was less well described in some studies. However, as baseline
characteristics of patients did not significantly differ between groups, it was
considered that selection bias was not a significant issue of concern. As
unpackaged Plus Sutures appear physically identical to their non-triclosan
counterparts, blinding of participants and surgeons was possible, although the
requirement to open sterile packs in theatre meant that complete concealment
and blinding of all members of surgical teams was difficult to achieve.
Nevertheless, performance bias was rarely an issue of concern. Most studies
also blinded assessors or investigators, which meant the risk of detection bias
was low. About half of the studies did not adequately report on patient flow,
which increased the risk of attrition bias. A similar number of studies did not
publish a study protocol or had other risks of reporting bias. Finally, some
papers did not adequately describe their funding or potential for conflicts of
interest.

The EAC systematically categorised studies as being of low, moderate, or
high quality using a relatively strict classification scheme based on the
number of domains that were considered to be of high, low or unclear risk of
bias (see footnote in Table 5.1). Eight studies were determined to be of high-
quality (Diener et al., 2014, Ichida et al., 2018, Lin et al., 2018, Mattavelli et
al., 2015, Renko et al., 2017, Santos et al., 2019, Thimour-Bergstrom et al.,
2013, Turtiainen and Hakala, 2014). Three of these studies also enrolled over
1,000 patients, so reported data that was considered to be precise and at low
row risk of bias (Diener et al., 2014, Ichida et al., 2018, Renko et al., 2017).
The EAC notes that in these three studies, theatre nurses were aware of
which type of suture was used, and although the protocols included steps to
conceal allocation and blind the operators (surgeons), the success of these
measures relied on human behaviour.
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Six studies were judged to be of moderate quality (Galal and El-Hindawy,
2011, Justinger et al., 2013, Nakamura et al., 2013, Sprowson et al., 2018,
Sukeik et al., 2019, Williams et al., 2011). Sprowson et al. (2018) was the
largest of these and was set in the NHS of England. This study was scored at
high-risk of bias in the domains of selection and performance bias due to what
the authors described as the quasi-randomisation process used (cluster
randomisation based upon hospital and calendar month) and also because
the protocol included no steps to blind surgeons. This design is inherently
susceptible to selection bias (Guyatt et al., 2011b). However, the EAC notes
that other studies considered at low risk of bias in these domains relied on
human factors to ensure blinding. In addition, because this study avoided
randomisation in theatre and expected surgical teams to follow usual practice
throughout, there is little concern that the surgeons’ performance would be
affected by knowledge of the suture type. Baseline characteristics were
similar in both groups. The study was considered to be of low risk of bias in all
other domains.

The remaining 16 studies, about half the total, were considered to be at high
or unclear risk of bias in most domains (Arslan et al., 2018, Baracs et al.,
2011, Chen et al., 2011, Ford et al., 2005, Isik et al., 2012, Karip et al., 2016,
Mingmalairak et al., 2009, Olmez et al., 2019, Rasi¢ et al., 2011, Rozzelle et
al., 2008, Ruiz-Tovar et al., 2020, Sala-Perez et al., 2016, Seim et al., 2012,
Soomro et al., 2017, Tabrizi et al., 2019, Zhang et al., 2011). There was no
common theme to these studies in terms of speciality or wound cleanliness.
However, in general, these studies tended to have smaller sample sizes and
were set in countries outside of Europe or the US which may have resulted in
translation or reporting issues.
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Table 5.1. Summary of risk of bias in the included studies.

Study (with link to | n* A B C D E F G Overall
appraisal table) quality**
Arslan (2018) 177 ? ® ® ® ® ® ? Low
Baracs (2011) 468 © ® ® ® ® © © Low
Diener (2014) 1224 |l© |©@ |© |© |© |© |© [High
Ford (2005) 151 |©@ |® ? ? ?2 | ® |® [Low
Galal (2011) 450 © © © © ® ® ? Moderate
Ichida (2018) 1023 |©@ |©@ |© |© |© |© ? | High

Isik (2012) 510 ? ?7 1® & |6 ?2 |© |Low
Justinger (2013) | 1,042 | ? ? © © ® © ® Moderate
Karip (2016) 106 |© ® ® © ® ® © Low

Lin (2018) 102 2 © |© |© |©@ |[© |© [Hign
Matavelli (2015) (300 |®© © ® © © © © High
Mingmalairik 100 ? ? © ? ® ® © Low
(2009)

Nakamura (2013) | 410 ? ? ® © © © ? Moderate
Olmez (2019) 890 [@ |® & [© |® |® |© [Low
Rasic (2011) 184 @ @ & [ | |6 ? | Low
Renko (2017) 1633 |@ |© @ [© |[© |[© |© [High
Rozzelle (2008) 61 © ? © ? ® ® © Low
Ruiz-Tovar 110 ® ® ® © © ® © Low
(2015)

Santos (2019) 583 © © © © © ? © High
Seim (2012) 323 ?2 1 ® [® | & |[®& |© |Low
Soomro (2017) 378 ® ® ® ® ® ® © Low
Sprowson (2018) | 2,546 | © © ® © © © © Moderate
Sukeik (2019) 150 © © © © ® ® © Moderate
Tabrizi (2019) 320 © ? ® ® ® © © Low
Thimour- 392 © © © © © © ? High
Bergstrom (2013)

Turtiainen (2012) | 276 © © © © © ? ? High
Williams (2011) 150 © © © © ? ® ® Moderate
Zhang (2011) 101 |[©@ [®&@ & |© [© |® |® |Low
Chen (2011)t 241 |® |2 ? ? ® |® |© [Low
Sala-Perez 20 ? ? ® ® ® ® © Low
(2016) t

Key: ©, low risk of bias, ®, high risk of bias; ?, unclear risk of bias.

A, random allocation sequence (selection bias); B, allocation concealment (selection bias); C, blinding of
participants and personnel (performance bias); D, blinding of outcome assessment (detection bias); E,
incomplete outcome bias (attrition bias); F, selective reporting (reporting bias); G, other bias (for example
industry involvement in finding, major concerns over generalisability. As domain G is particularly subjective
and partly dependent on journal editorial policy, it is not used in overall summary of evidence.

* number of patients randomised.

** Qverall summary of study quality (consistent with GRADE methodology):

High: 5/6 domains A to F at low risk of bias or no high risk of bias in any single domain.
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Moderate: high risk of bias in at least 2 domains (A to F) and low risk of bias in at least three domains (A to F).
Low: high risk of bias in three or more domain (A to F).

T Studies identified late as part of the EAC’s adverse event literature search. These studies were not included
in the meta-analysis.

Figure 5.1. Summary of the methodological quality of the included studies.

Random sequence generation

Allocation concealment

Blinding of participants and personnel M Low risk of bias

Unclear risk of bias
Blinding of outcome assessment
M High risk of bias

Incomplete outcome data | Low risk of bias

Unclear risk of bias

Selective reporting W High risk of bias

Other

0% 50% 100%

Percentage of studies

External Assessment Centre report: MT507 Plus Sutures
Date: April 2021 46 of 271



5.3 Results from the evidence base

The company tabulated all available results of outcomes that were in the
Scope in Tables 4a to 4e of the Clinical Submission (on an outcome-by-
outcome basis), as well as a qualitative analysis in Section 7. Additionally, the
company reported the results reported by each RCT on a study-by-study
basis in Table 5 of the submission. As this was done comprehensively, the
EAC has not replicated this work, but has cross-referenced the data with the
original papers where appropriate. The following sections provide a brief
narrative of the outcomes in the order they were listed in the Scope.

5.3.1 Incidence of SSis

The incidence of SSlIs was reported by the company in Table 4a of the
Clinical Submission. This was the most important outcome and was reported
by nearly all the included studies, with the majority using the CDC definition.
Two important aspects of SSI as an outcome should be noted. Firstly, as SSis
are a relatively uncommon outcome (and could be described as adverse
events) this outcome is difficult to detect, with most studies not reporting
significant differences in SSI rates in either direction. This was likely because,
despite a priori estimation of sample size, they were individually
underpowered for this purpose, especially in studies of clean wounds where
the baseline incidence rate is particularly low. Secondly, due to the
heterogeneous nature of the underlying diseases of the recruited populations,
the surgical procedures they received, and different baseline incidence of
SSis, it is not possible to meaningfully compare the absolute rates of SSls in
either the intervention or control groups between studies. Therefore, the
company focussed on the relative risk reduction (RR) of SSI between the
intervention and control groups on a per study basis; this approach was
deemed to be appropriate by the EAC.

The company synthesised the RR of SSI in the included studies in a series of
meta-analyses, reported in Section 7.1. This includes forest plots where the
RR of SSlIs and the uncertainty behind this can be visualised at study or
aggregate level. The EAC considered this was an appropriate approach in
order to understand the overall influence of Plus Sutures on SSIs. The EAC
has replicated this analysis and provided additional analysis in Section 7.2.
The RR of SSIs was an important determinant in the economic analysis
(Section 7).

5.3.2 Type of SSI

The company provided a narrative discussion on the type of SSI (superficial
or deep) in Section 7 of the report. Most studies did not report this outcome,
or did not differentiate between treatment arms. Of those that did report data
of sufficient granularity to distinguish between study arms, no consistent
findings were reported, meaning no firm conclusions can be drawn.
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5.3.3 Length of post-operative stay in hospital relating to SSI

Length of post-operative stay (LoS) was reported in Table 4c and Section 7 of
the Clinical Submission. Twelve of the included studies included LoS as an
outcome, but many used different descriptive statistical methods or did not
include measures of variance. Three of the studies reported significantly
reduced LoS in favour of Plus Sutures. All of these were considered to be at
high risk of bias by the EAC (Olmez et al., 2019, Rasic et al., 2011, Ruiz-
Tovar et al., 2020).

Length of stay is typically a difficult metric to quantify in wound care studies as
it is influenced by many factors independent of the intervention being
assessed. This is accentuated by the heterogeneous nature of the studies
included and their healthcare settings. Additionally, the company correctly
stated that it was not appropriate to perform meta-analysis on this outcome
due to incomplete and inconsistent reporting and the inherent skewedness of
the data. Thus no conclusions can be drawn from LoS empirically, although if
Plus Sutures reduce the incidence of SSls it would be logically plausible that
they would also reduce LoS.

5.3.4 Readmission related to SSI

Two included studies reported on this outcome. Sprowson et al. (2018)
reported 2 patients (0.17%) being readmitted in the Plus Sutures arm
compared with none in the control arm, whilst Renko et al. (2017) reported 5
(1%) readmissions in the intervention arm and 17 (2%) in the comparator arm.
The company concluded it was not possible draw robust conclusions based
on these data and the EAC concurs.

5.3.5 Antibiotics use for SSI

The company summarized the antibiotic use for the treatment of SSI in Table
4b and additionally in the qualitative review (Section 7). Six studies reported
on the post-operative prescribing of antibiotics as an outcome, but only one
made a statistical comparison between treatment arms (Ichida et al., 2018). In
this study, which the EAC regarded as high quality, 17.3% of patients
receiving Plus Sutures received post-surgical antibiotics compared with 16.8%
in the control arm (p=0.868).

The company noted that post-procedural antibiotic use was rarely reported as
a specified endpoint and that the data quality was poor. Furthermore, it is
difficult to accurately attribute antibiotic prescribing specifically to SSls, and
prescribing practices vary by clinical speciality, procedure, and setting. In
many, but not all, studies, prophylactic antibiotics were prescribed, further
complicating the clinical picture. Thus, no direct conclusions could be drawn
about the prescribing of antibiotics to treat SSI directly from empirical data.
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5.3.6 Severity of SSI using validated scoring systems

The only validated scoring system used was the ASEPSIS score (Wilson et
al., 1986), reported in three of the included studies (Sukeik et al., 2019,
Thimour-Bergstrom et al., 2013, Zhang et al., 2011), none of which reported
persistently significant differences between arms. Therefore no conclusions
can be made about this outcome.

5.3.7 Incidence of wound dehiscence

Wound dehiscence, the splitting or bursting of a wound, is a severe form of
SSI that was reported comparatively in 9 studies, with statistical analysis in 6
studies. One study reported a statistically significant difference in favour of
Plus Sutures (Rasi¢ et al., 2011); however this study was considered by the
EAC to be at high risk of bias in four domains, and furthermore, the company
correctly stated this outcome may have been biased as the dehiscence was
related to time in hospital only, as LoS was not equivalent between arms. The
company also highlighted a recent systematic review where dehiscence was
analysed as an outcome in four RCTs, and no difference was reported
between the intervention and treatment arms (Guo et al., 2016).

5.3.8 Patient reported pain or discomfort

The company reported on patient reported pain or discomfort in narrative form
in Section 7 of the Company Submission. Of seven studies reporting
comparative data on this outcome, two reported significantly less pain in the
Plus Sutures arm (Ford et al., 2005, Ruiz-Tovar et al., 2020), whilst one
reported significantly less pain in the control arm at 24 hour time-point only
(Lin et al., 2018). Thus, no conclusions can be made about this outcome.

5.3.9 Device-related adverse effects
Device related adverse events are discussed in Section 6.

5.3.10 Summary of results

A summary of the results, according to the outcomes list in the Scope, are
reported in Table 5.2. There was only one outcome directly supported from
empirical evidence; this was that the use of Plus Sutures is associated with a
causative reduction in the incidence of SSlIs. This conclusion was drawn from
the de novo systematic review reported by the company (Section 7.1). Using
GRADE methodology, the EAC has rated the overall quality of evidence for
this outcome as “High” (meaning the true effect lies close to that of the
estimate of the effect) (Guyatt et al., 2011a). This was because the body of
evidence consisted of RCTs and there were no serious concerns about risk of
bias (at an aggregated study level); inconsistency; indirectness; imprecision;
or publication bias. However, the absolute reduction in the risk of SSl is less
clear and will depend on the population and procedures used.
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None of the other outcomes listed in the scope had sufficiently robust
empirical evidence to show Plus Sutures were statistically superior to
standard sutures. However, these could be inferred or extrapolated from the
proven reduction in incidence of SSI. For instance, given it is known that Plus
Sutures reduce the rate of SSI, it is reasonable to assume that there will be a
resultant reduction in length of hospital stay, readmission rates, and
healthcare costs.
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Table 5.2. Summary of results from outcomes listed in the Scope.

Outcome

Summary of company view*

Summary of EAC opinion*

Incidence of SSls

SUPPORTED

“Plus Sutures were found to significantly reduce the
risk of developing a SSI compared to those in the
control group in all analyses conducted, included
subgroup analyses by age and wound type.... with a
significant reduction in the risk of developing an SSI
compared with the control group still reported,
independently of type of surgery”.

SUPPORTED

The EAC largely concurs with the company’s
assessment. Overall, including all studies, the estimated
RR of SSls through meta-analysis was 0.71 (95% CI 0.59
to 0.85). This effect size was largely replicated in studies
recruiting only adults or children, and in clean and non-
clean wounds. However, the effect size may reduce if
only high-quality or large studies are included.

Overall EAC conclusion (GRADE): High quality of
evidence indicating Plus Sutures lower incidence of SSIs,
but the magnitude of reduction may be less than reported
by overall analysis (Section 7.2).

Type of SSI

INCONCLUSIVE

“In summary, no consistent difference emerges
between deep or superficial wounds or between the
two arms”.

INCONCLUSIVE

The EAC concurs with the company assessment. The
available evidence is insufficient to make a judgement on
the effect of Plus Sutures on types of SSI.

Length of post-
operative stay in
hospital relating to SSI

INCONCLUSIVE
The company did not make conclusions on the effect
of Plus Sutures on length of stay.

INCONCLUSIVE

There was insufficient empirical data to draw conclusions.
However, it is plausible if SSIs are reduced then this
would reduce length of stay.

Readmission related to
SSI

INCONCLUSIVE

“Due to the low incidence of readmission and limited
number of trials reporting this outcome, it is difficult to
draw robust conclusions”.

INCONCLUSIVE

The EAC concurs there were a lack of sufficient quality
data to assess this outcome. However, it is plausible if
SSls are reduced then this would reduce hospital
readmission (as well as community care).
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Outcome

Summary of company view*

Summary of EAC opinion*

Antibiotics use for SSI
(including prescription,
duration and dose)

INCONCLUSIVE

“In none of these studies was information on
antibiotics use a formal endpoint, and as such, none
of these studies but one reported statistical p values,
or were powered to evaluate this outcome”.

INCONCLUSIVE
There were insufficient data to assess this outcome.

Severity of SSI using
validated scoring

INCONCLUSIVE
“Insufficient data were available for a meta-analysis of

INCONCLUSIVE
The EAC concurs there were insufficient data with which

dehiscence

The company did not draw firm conclusions on this
outcome.

systems this outcome”. to draw conclusions. It is noted that assessment of SSis
through validated systems is rarely undertaken in clinical
practice.

Incidence of wound INCONCLUSIVE INCONCLUSIVE

The data reported was not robust enough to draw firm
conclusions. This is a relatively rare outcome which would
be difficult to detect using experimental studies.

Patient reported pain or
discomfort

INCONCLUSIVE

“In conclusion, of the seven studies reporting pain by
treatment arm, three studies found no statistically
significant difference between arms, and three studies
reported statistically significant differences, but not all
in the same direction”

INCONCLUSIVE

The empirical data was insufficient to assess this
outcome. It is expected this outcome would be very
difficult to detect using experimental methodology.

Device-related adverse
events.

The company estimated an AE rate of i from
MAUDE searches.

Adverse events are reported in Section 6. It is difficult to
establish causality of AEs with sutures used. No
significant concerns were identified by the EAC.

Abbreviations: AE, adverse event; Cl, confidence interval; RR risk reduction; SSI, surgical site infection.
*Outcomes classed as SUPPORTED (evidence supports outcome in favour of Plus Sutures); INCONCLUSIVE (evidence is not robust
enough to inform about an effect): or NOT SUPPORTED (evidence indicates outcome is not positive in favour of Plus Sutures).
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6 Adverse events

The EAC investigated adverse events in two ways. Firstly, by reviewing the
studies included by the EAC and company, and secondly by performing a
dedicated literature review to assess the incidence and nature of adverse
events in non-RCTs. Observational studies are often suitable for detecting
adverse effects caused by medical interventions, for instance by virtue of their
sample size.

6.1 Summary of adverse effects in included RCTs

Eighteen of the included RCTs explicitly reported adverse events (other than
the primary outcome of interest, SSI). It is difficult to determine causation of
adverse events and whether these are attributable to the triclosan coating, the
suture, the surgeon’s technique, the surgical procedure or patient
comorbidities (EAC external correspondence log, 2021). Most of the studies
were not adequately powered to detect differences between rare event rates.
Had statistical correction for multiple comparisons been applied, it is likely that
no significant difference in adverse event rates between intervention and
control arms would have been identified across any of the included RCTs.
Note that SSI, infection, abscess and wound discharge are considered within
the primary efficacy outcome measures and are therefore not described within
this section.

Diener et al. (2014) reported that fewer patients had a burst abdomen in the
intervention arm (9 [1.9%] and 22 [4.5%] patients, in intervention and control
arms respectively, p=0.0194). The authors reported that there were no
significant differences in patients experiencing at least one serious adverse
event (146 [25.0%] and 138 [22.9%] patients in the intervention and control
arms respectively; p=0.398): serious adverse events included surgical site
infections; burst abdomen; anastomic insufficiency; intra-abdominal fluid
collection or abscess; bleeding; cardiovascular; pulmonary; renal; other
gastrointestinal problems; other; not assessable). Additionally 9 (1.5%) and 20
(3.3%) deaths were reported in intervention and control arms respectively;
however the authors stated that none of the deaths were related to the trial
intervention. Most deaths were caused by septic shock, multiple organ failure,
or cardiac or pulmonary decompensation.

Ford et al. (2005) stated that there was no significant difference in adverse
events between arms (17% and 20% of patients in the intervention and
control arms respectively). The authors states that none of the adverse events
were device-related.

Mattavelli et al. (2015) stated that there was no significant difference in overall
incision complications (aggregating haematoma, swelling, redness, seroma)
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between arms; 64 (45.7%) and 54 (38.3%) patients in intervention and control
respectively (p=0.208). The authors also report a difference in wound
hematoma (13/140, 9.3% in intervention arm and 3/141, 2.1% in control arm,
p=0.018).

Mingmalairak et al. (2009) reported no allergy or adverse events related to the
suture were identified after follow-up of 1 year.

Olmez et al. (2019) reported there was no statistical difference in the
incisional hernia rate between intervention and control arms; 31 (7.0%) and
35 (7.8%) respectively, p=0.60.

Rasic et al. (2011) reported a significant difference in inflammatory reactions
to skin sutures (7 patients [7.5%] and 16 patients [17.5%] in intervention and
control arms respectively, p=0.039), reoperations (1 patient [1.1%] and 8
patients [8.8%] in intervention and control arms respectively, p=0.015). The
authors reported no significant difference in incisional hernia between groups;
with 2 (2.2%) and 5 (5.5%) in intervention and control arms respectively
(p=0.235). The study reported that no deaths occurred in either group.

Renko et al. (2017) reported that the absorbable sutures did not resorb as
expected in 45 (6%) and 46 (6%) of patients in the intervention and control
arms, however the difference was not significantly different (p=1.0). One
unrelated death was reported, and no other adverse events were reported in
either arm.

Ruiz-Tovar (2015) reported that nine patients died; with no significant
difference between intervention (four deaths) and control (five deaths) arms.
Patient deaths were excluded from analysis as they presented with multi-
organ failure secondary to septic status and died post-operatively (before
96 hours); therefore SSI could not be evaluated.

Santos et al. (2019) reported significant differences in wound pain (p=0.011)
(25 patients, 10.0% in intervention and 46 patients, 17.9% in the control arm)
and wound hyperthermia (p=0.028) between arms (4 patients, 1.6% in
intervention arm, and 14 patients, 5.4% in control arm).

Sprowson et al. (2018) reported no significant differences in critical care
admissions between intervention and control arms (19/1164 [1.6%] and
23/1273 [1.8%] respectively, p=0.758) and no significant differences in
mortality (2/1150 [0.2%] and 4/1269 [0.3%] respectively,p=1.00). They also
reported no significant differences in post-operative complications unrelated to
the healing of the wound.

Sukeik et al. (2019) reported irritation from suture at 6-week follow-up in 2/81,
2.5% in the intervention arm and 0/69, 0% in the control arm, however the

External Assessment Centre report: MT507 Plus Sutures
Date: April 2021 54 of 271



difference between arms is not significant [Fisher’s exact test conducted by
EAC p=0.50]. Systemic complications were also reported in this study,
however no significant differences in nausea and vomiting, bleeding not from
wound, stiffness, DVT, PE, chest infection, fracture were identified between
intervention and control arms. No deaths or reports of dizziness, MI, CVA,
dislocation or loosening occurred in either arm.

Tabrizi et al. (2019) reported no significant difference in early implant failure
between intervention arm, (5 out of 160, 3.1%) and control arm (four out of
160, 2.5%), p=0.90. No significant difference in wound dehiscence was found
between intervention arm (19 out of 160, 11.9%) and control arm (11 out of
160, 6.9%), p=0.18.

Thimour-Bergstrom et al. (2013) reported no significant difference in non-
infectious wound dehiscence between intervention arm (11 out of 161, 6.8%)
and control arm (13 out of 152, 8.5%), p=0.57.

Turtiainen et al. (2012) reported no significant difference in graft thrombosis,
cardiac complication, stroke, pneumonia, renal insufficiency, or major
amputation between intervention and control arms. No significant difference in
mortality during one-month follow up was identified, with six in the intervention
arm, compared with four in the control arm, p=0.55.

Zhang et al. (2011) reported the number of patients experiencing at least one
adverse event with 15 out of 51 (29.4%) in the intervention arm and 19 out of
50 (38.0%) in the control arm [Fisher’s exact test conducted by EAC p=0.40,
not significant]. Also the number of adverse events possibly related to the
device and procedure were reported; two in intervention arm and three in
control (Fisher’s exact test conducted by EAC p=0.68, not significant).

6.2 Studies identified by dedicated literature search

A dedicated literature search was performed to identify adverse events related
to Plus Sutures. Following sift of 608 titles and abstracts, 58 were included
and their full paper retrieved. A further 41 were excluded for the following
reasons: 20 conference abstracts; 9 did not measure adverse events (1 RCT,
2 non-randomised trials, 2 propensity matched studies, 2 cohorts with
historical controls, 1 retrospective observational cohort and 1 economic
paper); 6 incorrect intervention; 4 reviews/letters; and 2 non-English
language. A PRISMA diagram of the search and sifting process is presented

in Appendix D.

A total of 17 remaining papers recorded adverse events: 1 RCT, 1
randomised pilot, 8 cohort studies with historical controls, 2 prospective
single-armed studies, 3 retrospective cohort studies, 1 case series, 1 case
report. Findings from these studies are reported in Table 6.1.
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Table 6.1. Studies reporting adverse events identified by literature search.

Study name and location

Design and Participants and setting

intervention(s)

Adverse events

(Deliaert et al., 2009)

Netherlands

Recruitment during 2006 (dates
undefined). Female patients

Randomised pilot; double
blinded, single-centre,
randomised side (n=26)

VICRYL Plus and
MONOCRYL for skin
closure

VICRYL and MONOCRYL
for skin closure

undergoing breast reduction surgery.

Significant difference in wound dehiscence between
groups (16 in intervention group and 7 in control
group, p=0.023). Five patients experienced bilateral
dehiscence.
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(Holzheimer, 2005) Case series (n=12)

Germany VICRYL Plus (n=4)
VICRYL (n=8)
Dermabond was used in 11
out of 12 patients.

Recruitment between June 2004 and
September 2005. Patients undergoing
elective clean operations (varicose
veins, hernia, benign soft tissue

tumour)

Adverse events occurring within three to eight weeks
after surgery.

All patients experienced extrusion of the suture
material.

VICRYL Plus

Of three patients undergoing varicose vein surgery,
two experienced granuloma, one developed fistula,
two developed a subcutaneous infection, all
experienced inflammation and delayed wound
healing.

One patient had an inguinal hernia repair,
experienced granuloma and inflammation.

VICRYL

Of four patients undergoing removal of benign soft
tissue tumour, three experienced an inflammatory
reaction and delayed wound healing, and two of
these experienced granuloma.

Three patients undergoing varicose vein surgery,
one developed fistula, two developed suture
granuloma, all three experienced inflammatory
reaction and two experienced delayed wound
healing.

One patient had a ventral hernia repair, experienced
inflammatory dehiscence, granuloma, and delayed
wound healing.
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Study name and location Design and

intervention(s)

Participants and setting

Adverse events

(Ismail and Nixon, 2020) Case report (n=1)

Australia

(Jenaw et al., 2019) Retrospective cohort;
single centre (n=306)
India
VICRYL Plus
(subcutaneous) and
MONOCRYL Plus

(intracutaneous)

Patient with history of atopy, asthma,
atopic dermatitis, allergic rhinitis since
childhood. Previously tolerated tendon
repairs using nylon and silk sutures,
however developed redness and
swelling at surgical site following breast

reduction.

Patch testing clinic

Recruitment between July 2016 and
January 2017. Patient undergoing

surgical wound closure.

Within 24 hours of abdominal hysterectomy using
VICRYL Plus and MONOCRYL Plus, redness and
swelling at surgical site which progressed to
breakdown of the sound. Re-hospitalised for eight
weeks, underwent suture removal and multiple
vacuum dressing changes under general
anaesthesia.

Patch testing revealed positive reaction to triclosan
2%, and diagnosed with allergic contact dermatitis to
triclosan coasted sutures.

No signs of wound dehiscence. No intraoperative
complications or adverse events occurred in cohort.
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Study name and location

Design and
intervention(s)

Participants and setting

Adverse events

(Jung et al., 2014)

Korea

(Justinger et al., 2009)

Germany

(Justinger et al., 2012)
Germany

[Subset of Justinger et al.
(2009)]

Prospective single-arm
study; single centre
(n=916)

VICRYL Plus for two-layer
closure.

Control with historical
controls; single centre
(n=2,088)

VICRYL Plus (n=1,043)
PDS 1l (n=1,045)
Cohort with historical
controls; single centre
(n=1018)

VICRYL Plus (n=504, 389
with 36 month follow-up)
PDS Il (n=514, 399 with 36
month follow-up)

Recruitment between December 2009

and September 2011. Patients

undergoing curative radical

gastrectomy for gastric cancer.

Patients undergoing midline

laparotomy using VICRYL Plus sutures

(between October 2005 and

September 2006) and PDS Il sutures

(between October 2004 and
September 2005).

Patients undergoing elective primary

midline laparotomy

Within 30 days post-op, seroma occurred in 147
patients (with a cumulative occurrence rate of
18.5%), tenderness (12.1%), erythema (6.4%),
wound dehiscence (4.9%), purulent discharge
(0.8%).

Eight patients (0.9%) had an adverse event: six had
respiratory problems (atelectasis, pleural effusion,
pneumonia), and two had non-complicated fluid
collection in the intra-abdominal cavity after the
operation. Authors state that all were caused by
general anaesthesia or gastrectomy, and that no
symptom was directly related to triclosan-coated
sutures.

No significant difference in mortality, days in the ICU
or duration of hospital stay between arms.

No significant difference in incisional hernia at 36
month follow-up between arms (59 in VICRYL Plus
arm, 56 in PDS Il arm). An operative repair of the
incisional hernia was performed in 89 out of 115
patients during follow-up
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Study name and location Design and Participants and setting Adverse events
intervention(s)

(Justinger et al., 2011) Cohort with historical Patients undergoing transverse No patient reported pain scores >3 (VAS) within 24
controls; single centre abdominal incision, closed using hours post-operatively.
Germany (n=839) VICRYL Plus (start date assumed to be
October 2005, end date October 2007)
VICRYL Plus (n=430) and PDS Il (between October 2003
PDS Il (n=409) and September 2005).
(Laas et al., 2012) Cohort with historical Patients undergoing breast surgery No significant difference in suture material-related
controls; single centre using VICRYL Plus and MONOCRYL complications, all complications, hematoma, seroma,
France (n=190) Plus (between June 2010 and August | discharge, cutaneous complications, wound
2010) and VICRYL and MONOCRYL dehiscence, necroses, wound healing delay, allergy,
VICRYL Plus & sutures (June 2009 and August 2009).  or axillary bridle between groups.

MONOCRYL Plus (n=98)
VICRYL & MONOCRYL

(n=92)
(Nakamura et al., 2016) Cohort with historical Peritoneum and fascia closure using No surgery-related deaths. No patients had flare-ups
controls; single centre PDS Plus (between April 2012 and of SSI or surgical site dehiscence during follow-up
Japan (n=670) April 2015), and using PDS sutures up to 30 days after discharge.
(between January 2010 and March
[likely subset of above] PDS Plus (n=382) 2012). Patients undergoing
PDS Il (n=288) laparoscopic surgery for primary single
colon cancer.
(Nakamura et al., 2020) Cohort with historical Peritoneum and fascia closure using Complications after laparoscopic surgery for colon
controls; single centre PDS Plus (between April 2012 and cancer occurred in 16.9% (193/1144) of the patients,
Japan (n=1,144) December 2017), and using PDS including wound infection in 4.5% (51/1144), suture
sutures (between January 2010 and failure in 4.4% (50/1138), and intestinal obstruction
PDS-Plus (n=856) March 2012). Patients undergoing in 3.6% (41/1144). No in-hospital deaths. No flare-up
Not PDS-Plus (n=288) elective laparoscopic surgery for of wound infection or wound dehiscence occurred
primary single colon cancer. during the follow-up period after discharge.
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Study name and location

Design and
intervention(s)

Participants and setting

Adverse events

(Okada et al., 2014)

Japan

(Ruiz-Tovar et al., 2018)

Spain

(Sala-Perez et al., 2016)

Spain

Cohort with historical
controls; single-centre
(n=198)

VICRYL Plus (n=88)
VICRYL (n=110)

Retrospective cohort; multi-
centre (n=104)

VICRYL Plus (n=25) for
fascial closure

PDF Plus (n=20) for fascial
closure

VICRYL (n=26) for fascial
closed

PDS (n=33) for fascial
closure.

Staples were used for skin
closure in all cases.

RCT; single centre,
randomised side of mouth
(n=20)

MONOCRYL Plus (on one
side)

Braided natural black silk
(other side).

Patients undergoing elective
pancreaticoduodenectomy with incision
closure using VICRYL Plus (between
March 2009 and February 2012) and
using VICRYL (between June 2005
and February 2009).

Recruitment between January 2014
and December 2015. Patients with
intra-operative diagnosis of faecal
peritonitis secondary to acute
diverticulitis perforation, neoplastic
tumour perforation, or colorectal
anastomotic leak of previous elective
colorectal resection.

Patients undergoing surgical removal
of 4 third molars presenting similar
impaction.

No significant difference in organ/space SSI,
pancreatic fistula formation, delayed gastric
emptying or duration of post-operative hospitalisation
between arms.

Mortality 6.7% up to 30 days after surgery (non-
significant difference between arms, p-value not
reported; all deaths were related to multi-organ
failure secondary to sepsis).

No significant difference in evisceration rate between
arms (p=0.05). The use of monofilament sutures was
associated with higher risk of evisceration (RR 6.35
[95%CI 2.2 to 19.4], p=0.033).

No significant difference in degree of discomfort
between sutures.
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Study name and location

Design and
intervention(s)

Participants and setting

Adverse events

(Ueno et al., 2015)

Japan

(Yokoyama et al., 2017)

Japan

(Zhang et al., 2018)

China

Cohort with historical
controls; multi-centre
(n=405)

VICRYL Plus (n=200)
VICRYL (n=205)

for fascia, muscle,
subcutaneous and staples
for skin

Prospective single-arm
study (n=168)

Triclosan coated suture for
closure of muscle and
epidermal layers.
Retrospective cohort;
single centre (n=245)

VICRYL Plus (n=129) for
muscle, subcutaneous
tissue and skin closure.
Braided silk suture (n=116)
for muscle, subcutaneous
tissue and skin closure.

Patients undergoing spinal surgery with
wound closure using VICRYL Plus
(between May 2011 and April 2012)
and using VICRYL (between May 2010

and April 2011).

Period of 24 months (dates undefined).
Patients undergoing chest drain

insertion for thoracic diseases.

Recruitment between January 2011
and December 2013. Patients aged 18
to 70 years old undergoing elective
craniotomy and tumour resection for

supratentorial gliomas.

No significant difference in wound dehiscence
between groups (2 in VICRYL arm, 1 in VICRYL
Plus arm).

No complications (infection, fluid leakage or opening
of surgical wound) on removal of the chest tube. No
poorly healed wounds or empyema.

Eleven patients in the VICRYL Plus group
experienced wound-related complications (5 wound
swelling and exudation, 6 subcutaneous bloody fluid
collection).

Twenty patients in the control group experienced
wound-related complications (9 wound swelling and
exudation, 11 subcutaneous bloody fluid collection).
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There is no discernible safety signal from use of Plus Sutures. This is
supported by information the company has given (including the very low
amounts of triclosan used on coated sutures and the metabolism of triclosan)
(EAC external correspondence log, 2021). Clinical experts confirmed no
experience of patient allergy to triclosan (EAC external correspondence log,
2021). Triclosan allergy was noted in a published case report which
referenced a retrospective analysis of 113,162 patients patch tested with
triclosan 2% petroleum. A positive reaction was observed in only 363 patients
(0.32%); however, 54% of positive reactions were considered clinically
relevant (Buhl et al., 2014). The concentration of triclosan is much lower in
Plus Sutures, and it is rapidly metabolised and eliminated by the body (EAC
external correspondence log, 2021)
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7 Evidence synthesis and meta-analysis

71 Description of company meta-analysis

7.1.1 Methodology

The company performed a series of meta-analyses to establish the overall
pooled effect size associated with Plus Sutures on the incidence of SSis.
Meta-analyses were performed in R (version 4.0.2) (R Core Team, 2020)
using the meta package (version 4.16-2) (Balduzzi et al., 2019), and the
company also reported using the dmetar package (Harrer et al., 2019).

In the base case, 31 studies identified by the literature search reported in the
company’s Clinical Submission were included. These studies were
heterogeneous in terms of the populations and procedures studied, as well as
by country and setting. They included multiple types of abdominal surgery;
knee and hip arthroplasty; surgery for pilonidal disease; CABG surgery with
saphenous vein harvesting; breast surgery; dental surgery; and neurological
surgery. With the exception of four RCTs, all the studies used the
standardised CDC definition of SSI, measured at 30 day or later (Center for
Disease Control, 2021). Three of the RCTs not reporting CDC defined SSls
were excluded, whilst one was included as it was considered the timeframe
used was close enough to be acceptable (Justinger et al., 2013). The meta-
analyses used the RR of SSI as their only outcome, with other outcomes not
providing sufficiently high-quality data to perform meaningful synthesis
(Section 5.3).

The company submitted forest plots for six meta-analyses, in which both fixed
and random effect models had been fitted, where appropriate. The subgroups
were defined a priori and were consistent with the Scope (Section 1). The
primary outcome of interest was relative risk of developing a surgical site
infection between the intervention (Plus Sutures) and control group. The six
separate meta-analyses were performed using:

e All studies of Plus Sutures that provided sufficient data (base case,
N=28)

e A subset of studies in adults (N=20)

e A subset of studies in children (N=2)

e A subset of studies in those with clean wounds (N=15)

e A subset of studies in those with non-clean wounds (N=12)

e All studies of Plus Sutures including STRATAFIX Plus that provided
sufficient data, as a sensitivity analysis (N=30).
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The company pooled effect sizes using the Mantel-Haenszel method (Mantel
and Haenszel, 1959, Robins et al., 1986), and used the Sidik-Jonkman
estimator to calculate 12 in the random effects models (Sidik and Jonkman,
2007). The company also applied Hartung-Knapp adjustment to the random
effects models (IntHout et al., 2014), and used continuity correction of 0.5 in
studies with zero event counts.

Between-study Heterogeneity and outliers

The company assessed the degree of heterogeneity within the pooled studies
using Higgins and Thompson’s |12 and 12 (Higgins et al., 2003), and
Cochrane’s Q, although the latter was not reported in their submission.
Prediction intervals were displayed on the forest plots for all meta-analyses to
provide a range of expected effects for future studies to fall within based on
current evidence (IntHout et al., 2016). The company defined a study as an
outlier if its confidence interval did not overlap the confidence interval of the
pooled effect, in other words, if there was high certainty that the study was not
part of the “population” of effect sizes used to inform the meta-analysis.

Publication bias

The company stated in their submission that they assessed publication bias
using funnel plot analysis and Egger’s test of the intercept (Egger et al.,
1997). However, the results of these assessments were not reported.

Influence analysis

The company performed influence analysis to detect and remove studies
having an extreme influence on the effect size. They submitted a Baujat
diagnostic plot (Baujat et al., 2002), and leave-one-out analysis, which they
stated showed that no study highly influenced the pooled effect size or
heterogeneity of the model. The pooled effect size ranged between 0.67 and
0.70, and I> was between 33% and 41%. The company noted that the Diener
2014 study standing alone at the top of the plot was most likely due to its
large sample size, relative to the other included studies, resulting in higher
heterogeneity and higher influence on the pooled results.

7.1.2 Company results

The company reported the results as forest plots in the Clinical Submission in
Figures 7c to 7h. The EAC has reported the base case Forest plot in Figure
7.1, and summarized the scenario analyses in Table 7.1.
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Figure 7.1. Forest plot of all SSI incidence studies (Figure 7c of company’s Clinical Submission).

Experimental Control Weight Weight
Study Events Total Events Total Risk Ratio RR 95%-Cl (fixed) (random)
Diener 2014, Germany 87 587 96 598 ] 0.92 [0.71; 1.21] 13.7% 5.9%
Barac 2011, Hungary 23 188 24 197 ST 1.00 [0.59; 1.72] 3.4% 4.6%
Ruiz-Tovar 2020, Spain 4 45 11 47 —*—}— 0.38 [0.13; 1.11] 1.5% 2.5%
Ruiz-Tovar 2015, Spain 5 50 18 51 — 0.28 [0.11; 0.70] 2.6% 3.0%
Sukeik 2019, UK 4 81 1 69 —}——— 3.41[0.39;29.77] 0.2% 0.8%
Renko 2017, Finland 20 778 42 779 5 0.48 [0.28; 0.80] 6.0% 4.7%
Thimour-Bergstrom 2013, Sweden (Leg) 23 184 38 190 —',— 0.62 [0.39; 1.01] 54% 4.9%
Thimour-Bergstrom 2013, Sweden (Sternum) 23 179 20 178 T 1.14 [0.65; 2.01] 2.9% 4.5%
Arslan 2018, Turkey 9 86 19 91 ﬁﬂ:r 0.50 [0.24; 1.05] 2.7% 3.7%
Lin 2018, Taiwan 0 51 2 S ) 0.20 [0.01; 4.07] 0.4% 0.5%
Seim 2012, Norway 16 160 17 163 —;—-— 0.96 [0.50; 1.83] 2.4% 4.1%
Soomro, 2017, Pakistan 7 189 11 189 T 0.64 [0.25; 1.61] 1.6% 2.9%
Tabrizi, 2019, Iran 12 160 11 160 —}—'— 1.09 [0.50; 2.40] 1.6% 3.5%
Turtiainen, 2012, Finland 31 139 30 137 :Lr 1.02 [0.65; 1.59] 4.3% 5.1%
Ichida 2018, Japan 35 508 30 505 - 1.16 [0.72; 1.86] 4.3% 5.0%
Justinger 2013, Germany 31 485 42 371 - 0.56 [0.36; 0.88] 6.8% 5.1%
Mattavelli 2015, ltaly 18 140 15 141 1:-*— 1.21 [0.63; 2.30] 2.1% 4.1%
Nakamura 2013, Japan 9 206 19 204 —* 047 [0.22; 1.01] 27% 3.5%
Sprowson 2018, UK 21 1164 32 1273 %f 0.72 [042; 1.24] 4.4% 4.6%
Zhang 2011, China 2 46 5 43 — T 0.37 [0.08; 1.83] 0.7% 1.4%
Ford 2005, USA 3 91 0 44 : 3.42 [0.18;64.87] 0.1% 0.5%
Galal 2011, Egypt (All) 17 230 33 220 - 0.49 [0.28; 0.86] 4.9% 4.5%
Williams 2011, Wales 10 66 14 61 —*;—— 0.66 [0.32; 1.37] 2.1% 3.7%
Santos 2019, Brazil 13 251 20 257 —a 0.67 [0.34; 1.31] 2.8% 3.9%
Isik 2012, Turkey 9 170 19 340 —}—— 0.95 [0.44; 2.05] 1.8% 3.5%
Mingmalairak 2009, Thailand 5 50 4 50 S A 1.25 [0.36; 4.38] 0.6% 2.0%
Olmez 2019, Turkey (All) 60 445 116 445 ‘ 0.52 [0.39; 0.69] 16.7% 5.9%
Rozzelle 2008, USA 2 46 8 38 —'—? 0.21 [0.05; 0.92] 1.3% 1.6%

1
Fixed effect model 6775 6892 §> 0.72 [0.64; 0.80] 100.0% --
Random effects model ¢ 0.71 [0.59; 0.85] - 100.0%
Prediction interval [0.29; 1.74]
Heterogeneity: 1* = 40%, > = 0.1818, p=0.02 ' ' ' '
0.01 0.1 1 10 100

External Assessment Centre report: MT507 Plus Sutures
Date: April 2021 66 of 271



Table 7.1. Summary of company results from meta-analyses.

Subgroup | Analysis 12 valuet Relative Lower Upper
analysed used* risk 95% CI 95% CI
Base case | Random 40% 0.71 0.59 0.85
(N=28) Fixed 0.72 0.64 0.80
Adults Random 33% 0.74 0.62 0.88
(N=20) Fixed 0.73 0.65 0.82
Children Fixed 40% 0.52 0.32 0.87
(N=2)

Clean Random 3% 0.71 0.53 0.96
(N=15) Fixed 0.75 0.62 0.90
Non-clean | Random 32% 0.67 0.48 0.92
(N=12) Fixed 0.66 0.54 0.80

* Fixed or random effects analysis. Taking a conservative approach, the use of random
effect analysis is most appropriate (Nikolakopoulou et al., 2014).

T 12 value is a measure of inter-study heterogeneity. It can be interpreted as follows: 0% to
40%, might not be important; 30% to 60%,may represent moderate heterogeneity; 50% to
90%, may represent substantial heterogeneity; 75% to 100%: considerable heterogeneity
(Higgins et al., 2019).

Using data analysis from using the random effects model where possible, it
can be seen that the Plus Sutures are associated with a reduction of nearly
30% in the base-case, and this magnitude of effect is also seen in the other
scenarios investigated. The effect in children is more pronounced, but this
was based on two studies and only the fixed effects result was reported. As
the upper 95% confidence interval (Cl) did not cross 1 in any scenario, all the
results were considered statistically significant.

7.1.3 EAC appraisal of the company meta-analyses

The EAC considered the company’s meta-analyses (and the associated
systematic review) were of high-quality and reported clearly. The EAC
formally appraised the analysis using the ROBIS tool (Whiting et al., 2016),
with the full results being reported in Table B31. Overall, the EAC considered
the systematic review and meta-analyses were at low risk of bias.

Specific strengths of the analysis considered by the EAC were as follows:

e The identification of studies was performed through the systematic
review described in Section 4. The EAC could not improve on the
literature searching methods used and had no major concerns
regarding omitted studies. Additionally, sub groups were defined a
priori with full rationale for the inclusion and exclusion of studies.

e The meta-analyses adopted RR in SSI as the outcome measure. This
was appropriate, as measuring relative effects through risk reduction is
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more intuitive than through odds ratios (Grant, 2014). Forest plots were
clearly presented and included the prediction interval; this clearly
illustrates the highly probable values for the true treatment effects in
future settings (IntHout et al., 2016).

e The meta-analyses reported several useful methods for the
assessment of study heterogeneity and detection of outlying studies,
such as the Baujat diagnostic plot and “leave one out analysis”
(Kossmeier et al., 2020). Whilst it was stated a funnel plot was
undertaken (for detection of publication bias), these data were not
presented. However, other published systematic reviews and meta-
analyses have indicated publication bias is unlikely in this field (Ahmed
et al., de Jonge et al., 2017, Konstantelias et al., 2017, Wang et al.,
2013).

The EAC did not agree with the company on its assessment of study
heterogeneity, where it was stated “There was an overall lack of heterogeneity
across all the studies, which was confirmed by the quantitative assessment”.
Whilst this was generally true using standard Cochrane measurements for
heterogeneity such as Cochrane’s Q, Higgins and Thompson'’s 1% and 12
metrics, it did not mean the studies were sufficiently homogenous to allow for
fixed effect analysis. This was because the studies were performed in very
heterogeneous populations, using different surgical procedures and different
baseline SSI risks, and as such, the treatment effect sizes might be expected
inherently to differ from study to study. In these circumstances, it would be
prudent to primarily report using random effects rather than fixed effect
analysis, to reflect the uncertainty present (Nikolakopoulou et al., 2014). It
was noted by the EAC that each form of analysis reported similar results in
most cases.

However, the EAC’s main concern was not the meta-analysis per se, but the
underlying quality of the studies that informed it, with half of these being
considered as low quality (discussed in Section 5.2). Whilst the company had
critically appraised the RCTs using the provided template tool, no attempt was
made to stratify the analysis by study quality or size. Therefore the EAC
performed this as additional analyses.
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7.2 Additional meta-analyses undertaken by the EAC

7.2.1 Replication of analysis

The EAC was able to replicate the results of the meta-analyses using R
(version 3.6.1), and a newer version of the meta package (version 4.17.0).
The first meta-analysis (all studies) was also replicated using Review
Manager (version 5.3) (Cochrane, 2019) to verify the results of the meta
package, for both fixed and random effects. Results were found to be
identical; thus the company’s meta-analyses were considered to be validated.

The EAC updated the adult subgroup analysis to include the Ruiz-Tovar 2015
study. The results are summarized in Table 7.2, and the updated forest plot is

given in Appendix E (Figure E1).

Table 7.2: Summary of EAC results from updated meta-analyses

Subgroup | Analysis 12 valuet Relative Lower Upper
analysed used* risk 95% CI 95% CI
Adults Random 30% 0.71 0.59 0.86
(N=21) Fixed 0.72 0.64 0.81

* Fixed or random effects analysis. Taking a conservative approach, the use of random
effect analysis is most appropriate (Nikolakopoulou et al., 2014).

T 12 value is a measure of inter-study heterogeneity. It can be interpreted as follows: 0% to
40%, might not be important; 30% to 60%,may represent moderate heterogeneity; 50% to
90%, may represent substantial heterogeneity; 75% to 100%: considerable heterogeneity
(Higgins et al., 2019).

7.2.2 Additional meta-analyses

For reference, the EAC has calculated the absolute SSI rate in each arm of
the included studies (N=28), Table 7.3, as these are not reported directly in
the meta-analysis.

Table 7.3. Absolute SSI rate in control and intervention arms.

Control

Intervention | Intervention arm Control

arm patients | arm SSI rate patients | arm SSI
Study (n) (%) (n) rate (%)
Arslan 2018, Turkey 86 10.5 91 20.9
Baracs 2011, Hungary 188 12.2 197 12.2
Diener 2014, Germany 587 14.8 598 16.1
Ford 2005, USA 91 3.3 44 0.0
Galal 2011, Egypt (All) 230 7.4 220 15.0
Ichida 2018, Japan 508 6.9 505 5.9
Isik 2012, Turkey 170 5.3 340 5.6
Justinger 2013, Germany 485 6.4 371 11.3
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Lin 2018, Taiwan 51 0.0 51 3.9
Mattavelli 2015, Italy 140 12.9 141 10.6
Mingmalairak 2009,

Thailand 50 10.0 50 8.0
Nakamura 2013, Japan 206 4.4 204 9.3
Olmez 2019, Turkey (All) 445 13.5 445 26.1
Renko 2017, Finland 778 2.6 779 54
Rozzelle 2008, USA 46 4.3 38 21.1
Ruiz-Tovar 2015, Spain 50 10.0 51 35.3
Ruiz-Tovar 2020, Spain 45 8.9 47 23.4
Santos 2019, Brazil 251 5.2 257 7.8
Seim 2012, Norway 160 10.0 163 104
Soomro 2017, Pakistan 189 3.7 189 58
Sprowson 2018, UK 1164 1.8 1273 2.5
Sukeik 2019, UK 81 4.9 69 1.4
Tabrizi 2019, Iran 160 7.5 160 6.9
Thimour-Bergstrom 2013,

Sweden (Leg) 184 12.5 190 20.0
Thimour-Bergstrom 2013,

Sweden (Sternum) 179 12.8 178 11.2
Turtiainen 2012, Finland 139 22.3 137 21.9
Williams 2011, Wales 66 15.2 61 23.0
Zhang 2011, China 46 4.3 43 11.6

The EAC performed the following additional meta-analyses:

e Based on study quality, stratified by high quality (N=9, Figure E2);
high/moderate quality (N=15, Figure E3); low quality (N=11, Figure E4).

e Based on study sample size, stratified by >1,000 (N=4, Figure E5);
<1,000 (N=24, Figure E6); >500 (N=8, Figure E7); <500 (N=20, Figure
E8).

e Based on location, stratified by UK only (N=3, Figure E9) and non-UK
only (N=25, Figure E10).

A summary of the EAC’s analysis is reported in Table 7.2. The point estimate
of RR for SSI was below 1 (favoured Plus Sutures) in all the scenarios
analysed. However, the magnitude of the RR appeared to be related to study
quality and size. When only high-quality studies were considered, the RR was
0.85 (95% CI 0.64 to 1.13) compared with an RR of 0.71 (95% CI 0.51 to
0.99) for low-quality studies. Similarly, studies enrolling 1000 or more patients
reported an RR of 0.80 (95% CI 0.44 to 1.43) compared with 0.71 (95% CI
0.54 to 0.92) for the smaller studies enrolling less than 500 patients. However,
results from additional meta-analyses with subsets of studies should be
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interpreted with caution, because the smaller sample sizes used will lower
power and precision. Additionally, it should be noted that in fixed effects
models the weight of studies in the meta-analyses are based on the event
rate of SSls, not the overall sample size. Thus large studies that investigated
clean wounds, such as that by Sprowson et al. (2018), will have lower event

rates and less impact on the analyses, Table 7.4.

Finally, the EAC compared the RR in studies set in the UK compared with the
rest of the world. The incidence of SSIs was reduced by 16% in the UK
compared with 30% in other countries. However, the UK data consisted of
only three studies, with most data being on clean wounds, thus there is no

evidence that Plus Sutures are more or less effective in the UK than

elsewhere.

Table 7.4. EAC’s additional meta-analyses: summary of results by quality,
size and location.

Subgroup analysed Analysis 12 Relative | Lower | Upper
used* valuet | risk 95% CI | 95% CI
High (N=9) Random 36% 0.85 0.64 1.13
Fixed 0.86 0.74 1.01
High/moderate | Random 39% 0.75 0.61 0.94
2 | (N=15) Fixed 0.77 0.68 0.88
S Low Random 35% 0.71 0.51 0.99
T | (N=11) Fixed 0.65 0.54 0.79
>1,000 (N=4) Random 58% 0.80 0.44 1.43
Fixed 0.83 0.68 1.01
<1,000 (N=24) Random 33% 0.69 0.56 0.85
I Fixed 0.67 0.59 0.77
$ >500 (N=8) Random 58% 0.71 0.54 0.93
a Fixed 0.70 0.61 0.81
% <500 (N=20) Random 32% 0.71 0.54 0.92
N Fixed 0.74 0.63 0.87
S UK (n=3) Random 1% 0.84 0.17 4.23
= Fixed 0.76 0.50 1.17
S Non-UK (n=25) | Random 44% 0.70 0.58 0.85
— Fixed 0.72 0.64 0.80

* Fixed or random effects analysis. Taking a conservative approach, the use of random
effect analysis is most appropriate (Nikolakopoulou et al., 2014).

T 12 value is a measure of inter-study heterogeneity. It can be interpreted as follows: 0% to
40%, might not be important; 30% to 60%,may represent moderate heterogeneity; 50% to
90%, may represent substantial heterogeneity; 75% to 100%: considerable heterogeneity
(Higgins et al., 2019).
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8 Interpretation of the clinical evidence

Plus Sutures are triclosan-coated sutures with the intended aim of reducing
the frequency of SSls as part of an overall package of infection control
methods (NICE, 2019a). The mechanism of action of Plus Sutures, and the
potential benefits of the technology, are scientifically and clinically plausible.
The clinical evidence base relating to Plus Sutures is relatively high-quality
and extensive, and likely to be generalizable to the NHS of England.

The EAC included 31 RCTs that reported on the use of the technology, which
enrolled more than 14,000 patients in total. The populations enrolled and
procedures used were varied, as was RCT study quality. The only outcome
that was consistently reported was the incidence of SSI, mainly using the
CDC definition (Center for Disease Control, 2021). Despite the fact that some
of the studies had relatively large sample sizes, few reported statistically
significant differences in SSIs between arms in either direction. This may have
been because the event rate of SSIs were relatively low, particularly in
populations and procedures which generated clean wounds. The EAC did not
identify any other adverse events associated specifically with triclosan.

The company reported a series of meta-analyses using data from 28 of the
RCTs identified in the systematic review in order to increase statistical power
of analysis. The RR associated with Plus Sutures use was 0.71 (85% CI 0.59
to 0.85) overall. Subgroup analysis reported that, in all scenarios, Plus
Sutures were associated with a significant reduction in the incidence of SSls
compared with control sutures. The EAC validated these analyses through
replication. Additional analyses by the EAC showed that when studies were
stratified by quality or size, the magnitude of effect diminished, but the
direction of effect always favoured Plus Sutures. Thus the EAC was
persuaded that Plus Sutures reduce the incidence of SSis in all surgical
procedures they are used in; however, the size of this reduction will depend
on several other factors relating to the population and procedures undertaken,
and quantifying the magnitude of effect in specific surgery types is less
certain.

The EAC has examined the claimed benefits of Plus Sutures made by the
company in the context of the clinical evidence included. These are listed in
Table 8.1. Whilst the EAC accepted the claim that Plus Sutures reduces SSI
was proven, there was little direct evidence from empirical data to support the
other claimed benefits. Nevertheless, the EAC considered that these benefits
were likely to be true based on extrapolation of SSI RR data and economic
modelling.
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Table 8.1 Summary of evidence for claimed benefits.

Claimed benefits

Company supporting evidence

Company rationale

EAC opinion

Reduced risk of SSI,
independent of the

SLR and meta-analysis
conducted for this submission

All analyses indicated the reduction in
SSl risk in the Plus Sutures arm were

Benefit proven
The EAC is in broad agreement that the

(Badia et al., 2017)
(de Jonge et al., 2017)

stay, additional cost, and hospital
readmission. Plus Sutures have been
shown in multiple meta-analyses to
reduce the risk of SSIs by 28%.
Reducing the risk of SSls can
therefore release additional beds.

type of surgery statistically significant. Results of the evidence, derived from data synthesis of

overall population meta-analysis 28 RCTs, for Plus Sutures being effective
incidence of SSI indicated that patients | at reducing the incidence of SSis is
in the Plus Sutures group had a 28% unequivocal. However, the magnitude of
reduction in the risk of developing an reduction in RR is less clear and may be
SSI compared to those in the control dependent on the population and/or
group. Results across subgroups were | procedures used.
between 25% and 48% depending on
subgroup reduction in incidence of SSI
with the use of Plus Sutures.

2

% Reduced SSI SLR conducted for this Plus Sutures can reduce the risk of Benefit likely

o~ associated length of submission extended length of stay associated There is no direct consistent empirical

S stay with SSI. SSls are known to be evidence to support this outcome. It is

E (Jenks et al., 2014) associated with increased length of logically consistent that if Plus Sutures

reduce the incidence of SSls, length of
hospital stay will also be reduced.
However, this is currently unquantifiable.

Reduced antibiotics
prescribed

SLR conducted for this
submission

Limited evidence is available for
antibiotic use. Available evidence
suggests SSl is associated with an
increase in antibiotic use (as per NICE
recc 1.4.9 (NICE, 2019a). With the
reduction in SSI reported by use of
Plus Sutures in the existing published

Benefit likel
There is no consistent empirical evidence

on this outcome. However, NICE does
recommend the use of antibiotics to treat
SSI (NICE, 2019a). Therefore reduced
incidence of SSI should also reduce
antibiotic prescribing.
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Claimed benefits

Company supporting evidence

Company rationale

EAC opinion

literature and meta-analysis presented
within this submission, it is therefore
likely that antibiotic prescribing for the
treatment of SSI should logically be
reduced.

Cost savings as a
result of reduced
treatment of SSI

System benefits

(Leaper et al., 2017)
De novo cost model to be
submitted in part 2

Plus Sutures can result in mean cost
savings of £91.25 per surgical
procedure.

Savings associated with use of Plus
Sutures as reported in the de novo
cost consequence model will be
presented in part 2 of this submission.

Benefit proven
The company’s de novo economic model

shows cost savings in all scenarios subject
to nearly all plausible sensitivity analysis.
See Section 9.4.

Reduced bed days
associated with
reduced treatment of
SSI

SLR conducted for this
submission

(Jenks et al., 2014)

Limited evidence from the SLR is
available reporting on length of
hospital stay in patients who received
Plus Sutures versus those that do not
(due to limited reporting and limited
SSl incidence in clinical studies).
However, evidence is available
concluding that SSI is associated with
an increase in length of stay (Jenks,
2014). The published literature and
meta-analysis reported in this
submission demonstrate a statistically
significant reduction in SSI associated
with the use of Plus Sutures. It is
therefore likely that by reducing SSI
incidence will reduce bed days
associated with reduced treatment of
SSI.

Benefit likely
No direct empirical evidence is available,

but is logically consistent with a reduction
is SSls.
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Claimed benefits Company supporting evidence | Company rationale EAC opinion

Cost-effective, and (Leaper et al., 2017) Plus Sutures can result in mean cost Benefit proven

cost saving compared savings of £91.25 per surgical The company’s de novo economic model
f% with standard care De novo cost model to be procedure. shows cost savings in all scenarios subject
5 submitted in part 2 to all plausible sensitivity analysis. Cost-
5 Savings associated with use of Plus effectiveness analysis not in scope.
- Sutures as reported in the de novo
3 cost consequence model will be
© presented in part 2 of this submission.

Contributes to the SLR conducted for this Limited evidence is available from the | Benefit likely
2 reduction of antibiotic | submission SLR on the relative risk for antibiotic No direct empirical evidence is available,
“GC_J prescribing use in patients receiving Plus Sutures but is logically consistent with a reduction
Q versus those that do not. However, is SSIs and consequent reduction in
> SSl incidence was significantly antibiotic prescribing.
o reduced and SSl is associated with an
© increase in antibiotic use (as per NICE
® recommendation 1.4.9 (NICE, 2019a)
3 hence antibiotic use should logically be
«» reduced.

Abbreviations: EAC, External Assessment Centre; RR, relative risk; SLR, systematic literature review; SSI, surgical site infection.
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8.1 Integration into the NHS

Adoption of Plus Sutures would not alter current care pathways. The EAC is
not aware of any barrier to implementation of the technology to the NHS.
Introduction of Plus Sutures would be a direct replacement of non-triclosan
coated sutures already employed, with no requirement for training or
modifications of existing procedures. The technology is already extensively
used and is available on the NHS Supply Chain.

8.2 Ongoing studies

The company summarized five studies which have completed recruitment but
not yet published results. The EAC determined that one of these studies was
included within the RCTs of the Clinical Submission (Williams et al., 2011,
NCT00830271, typo in the trial registration reported in the published paper),
and 3 others were similar to included RCTs within the Clinical Submission,
however the EAC was unable to cross-reference the trial reference with any
published papers.

The company also summarized 15 ongoing studies. None are recruiting
within the UK so results may not be generalizable to the NHS. Five large
ongoing studies (recruiting >500 patients) are summarized in Table 8.2.
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Table 8.2: Summary of large (>500 patients) ongoing trials.

Status,

Primary

Study title, reference estimate_d iz i ) (T ngggrgzry
completio measure(s
n ) measure(s)
Pragmatic Multicentre Status: Inclusion: Patients SSI [30 SSI at
FActorial Randomised Recruiting | of any age (age days post- | discharge
Controlled triaL Testing eligibility will vary by | surgery] [30 days
Measures to reduCe Estimated | country), with at post-surgery
Surgical Site Infection in | completion | least one abdominal from index
IOw and Middle Income | date: July incision that is 25 operation];
couNtries (FALCON) 2021 cm (open or Mortality [30
published protocol laparoscopic) with days post-
Last an anticipated surgery];
[NCT03700749 update: clean-contaminated, Unplanned
September | contaminated or wound
Sponsored by 2019 dirty surgical opening [30
University of wound. Patients days post-
Birmingham (UK) undergoing surgery];
emergency or Reoperation
Multi-centre (low and elective operations. for SSI [30
middle income countries Any operative days post-
(including: Nigeria) indication, including surgery];
trauma surgery. Length of
hospital stay
Exclusion: patients for index
with documented or admission
suspected allergy to [30 days
iodine, shellfish or post-
chlorhexidine skin surgery];
preparation, Readmission
patients unable to [30 days
complete post- post-
operative follow-up surgeryl;
Return to
4 arms (n=5,480): normal
- 2% activities [30
chlorhexidin days post-
e + non- surgery];
coated Resistance
suture of organisms
- 2% [30 days
chlorhexidin post-
e + triclosan surgery];
coated Health
suture resource
- 10% usage [30
povidone- days post-
iodine non- surgery];
coated
suture
- 10%
povidone-
iodine +
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triclosan

coated
suture
Status: Inclusion: Female Composite | None listed
Antibacterial-coated Recruiting | patients aged of
Sutures at Time of between 18 and 50 | endometriti
Cesarean Estimated | years, = 24 weeks s and/or
completion | viable gestation, wound
[NCT03386240 date: undergoing infection
January caesarean delivery. | and/or
USA 2021* other post-
Exclusion: No caesarean
Last prenatal care or a infections
update: non-resident patient | [within 30
May 2020 | who is unlikely to be | days of
followed-up after delivery]
*INote the | delivery,
EAC immunosuppressed
contacted patients, decision to
the study use other closure
investigato | material (e.g.
r who secondary wound
stated that | closure, mesh
there have | closure), skin
been infection,
delays to coagulopathy, high
recruitmen | likelihood of
tdue to additional surgical
COVID. procedure beyond
Assuming | caesarean (e.g.
that scheduled
recruitmen | hysterectomy,
t rates bowel or adnexal
return to surgery), allergy to
pre-COVID | triclosan,
levels, incarcerated
they individiuals.
anticipate
that the 2 arms (n=3,374):
completion - VICRYL
date will Plus,
be delayed MONOCRY
by one L Plus, PDS
year.] Plus
(triclosan
coated)
- VICRYL,
MONOCRY
L, PDS
(non-
triclosan
coated)
Triclosan-coated sutures | Status: No | Inclusion: Patients SSi Surgical site
versus uncoated sutures | longer aged 20 years and complication
for prevention of surgical | recruiting older, undergoing s other than
site infection after scheduled SSl,
abdominal wall closure Last colorectal cancer Post-
in open/laparoscopic follow-up surgery, operable operative
colorectal surgery date: condition and organ hospital stay

function,
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[UMINO00042605]

Japan

March
2022

Last
update:
November
2020

performance status
(ECOG) of either 0
or1

Exclusion: history of
surgical wounds on
planned surgical
site, surgery on
other organs at
same time, history
of radiation therapy
or chemotherapy,
contamination or
infection surgery.

2 arms (n=2,200):
- Triclosan
coated
sutures

- Uncoated
sutures

The efficacy of triclosan
coated sutures on rate
of surgical site infection
in spinal surgery: a
protocol for a single-
center randomized
controlled trial

[ChiCTR2000031795]

China

Status:
Recruiting

Recruiting
until end
December
2020.

Last
update:
April 2020

Inclusion: Patients
aged between 18
and 79 years, who
failed to respond to
conservative
treatment and
received primary
spinal surgery.

Exclusion: surgery
for infectious
diseases such as
tuberculosis,
suppurative
inflammation,
patients allergic to
triclosan coated
sutures, skin
diseases that may
affect wound
healing, diabetics
with poor blood
glucose control /
fasting plasma
glucose (FPG) = 10
mmol/L,
immunodeficiency

2 arms (n=840):

- Triclosan
coated
sutures

- Non-coated
sutures

SSI

Wound
closure
(min);

Pain (VAS);
Post-
operative
hospital stay;
Satisfaction;
Frequency of
changing
wound
dressing;
Inflammatory
markers
(WBC,

CRP).

Does the use of
antibacterial (Triclosan)
impregnated sutures at
the time of performing

Status: Not
yet
recruiting

Inclusion: Female
patients aged
between 18 and 45
undergoing elective,
semi-elective and

SSI[30
days post-
caesarean
section]

Wound/fasci
al
dehiscence
[30 days
post-
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caesarean section Last emergency caesarean
reduce the incidence of | update: caesarean sections. section]
surgical site infection in | July 2012
postpartum women Exclusion: Pre-
when compared to existing type 1 or 2
standard sutures? diabetes (not
gestational
[ACTRN1231200076889 diabetes)
7] 2 arms (n=550):
- Triclosan
New Zealand coated
sutures
(muscle
sheath and
skin
closure)
- Non-coated
sutures
(muscle
sheath and
skin
closure)
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9 Economic evidence

9.1 Published economic evidence

9.1.1. Search strategy and selection

The company used a single search to identify both clinical and economic
evidence (as reported in Part 2 of their submission). The EAC has assessed
the literature search and concluded it was performed and reported to the
required standard (Section 4.1). From this search the company identified and
reported on eight studies reporting economic outcomes. These are
summarized in Table 1 of the Economic Submission with individual details of
each study reported in Section 2. The company did not include a narrative
concerning the studies nor did the company draw overall conclusions about
how the studies supported the claimed benefits of Plus Sutures. However, the
company did cite the results of the studies to validate the de novo model,
stating “Eight other cost-effectiveness analyses were identified in the
economic review (as shown in Table 1), all of which reported cost savings
with the introduction of Plus Sutures”. No parameters from these studies were
used to inform the company’s de novo model.

9.1.2 Published economic evidence review

The EAC critically appraised each of the eight included studies using the
Consolidated Health Economic Evaluation Reporting Standards (CHEERS)
checklist (Husereau et al., 2013) (Appendix F, Tables F1 to F8). The following
is a summary of the studies’ characteristics, Table 9.1.
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Table 9.1. Summary of economic studies identified.

Cost of SSI from
government sources.

PSA €13,935 (95%ClI
€9068 to €18,665).

Study Methods and Population Intervention(s) Clinical and cost Summary results EAC comments
reference perspective parameters
(Leaper et SR and MA Any patient I: “Antibiotic-coated | OR from MA of SR TCS reduced SSI: OR Study was costed in
al., 2017) Decision tree with | undergoing sutures” [TCS] (n=14). 0-61 (95% CI 0.52 to GB pounds and was
PSA surgery that C: “Non-antibiotic- SSl incidence and 0.73, p<0-001) generalizable to the
UK NHS of England requires coated sutures” [all | costs estimated from | TCS cost saving: NHS.
Costed in GB sutures. Studies | included] HES data. £91.25 (90% Cl £49.62 to | Appraised in Table F1.
pounds included both £142.76)
paediatric and
adult patients
(Ceresoli et SR and MA Patients I: TCS RR from MA RR of SSI with TCS of Poor generalisability to
al., 2020) Budget impact undergoing C: Conventional Baseline SSI 0.70 (95%Cl 0.49 to NHS.
model with PSA general surgery. | sutures incidence from Italian | 0.98). T Appraised in Table F2.
Italy study TCS cost-saving from

PSA

RR from published
RCTs.

to $4884) for commercial
payers and $1036 ($111
to $4826) for MediCare.
Median cost savings over
12 months for the deep
incisional SSlIs only were
$809 (95% CI $26 to

(Mahajan et | SR and MA Patients I: TCS RR from one study TCS cost saving, INR Parameter inputs were
al., 2020) Deterministic undergoing C: Control sutures (retrospective (Indian Rupee) 14,476 in | not robust. Very limited
decision tree. gynaecological observational). a private hospital setting generalisability to the
India or obstetrics SSI costs determined | in India, and saving of NHS.
surgery by costing studies in | INR 4,145 in a public Appraised in Table F3.
Indian hospitals. hospital setting.
(Leaper et Retrospective Patients I: TCS Incidence of SSI Median cost savings over | Incidence of SSI was
al., 2020) observational undergoing C: Control sutures from interrogation of | 12 months for superficial very high (23.9%).
cohort analysis colorectal Medicare and and deep incisional SSI Study lacks
us Decision tree with | surgery Medicaid databases. | were $1170 (95% CI $146 | generalisability to the

NHS
Appraised in Table F4.
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$4481) and $870 (95% ClI
$33 to $4624) for
commercial payers and
Medicare respectively.

2010)

costing study.

CSF shunts

C: Conventional
sutures

from patient level
analysis.

hospital costs associated
with treating a shunt

(Nakamura Costing study Patients I: TCS Patient level data Median additional cost of | Not generalizable to
etal., 2013) | piggy backed onto | undergoing C: Control sutures | taken from RCT. wound infection NHS.
RCT. colorectal Costs analysis not management was $2,310. | RCT considered to be
Costed in dollars. | surgery transparent. The total cost saving of moderate quality by
during the study period, EAC (Table B13).
aggregated across all Economic analysis
patients where TCS were | appraised in Table F5.
used was estimated to be
$40,219.
(Fleck et al., | Retrospective Patients I: TCS Incidence of infection | 24 patient had an SSl in Methodology not robust
2007) observational undergoing C: Conventional from patient data. the control group and results not
study. cardiac surgery | sutures Costs “The costs of a | compared with 0 [zero] in | credible.
Austria Patient-level cost | involving sternal patient with sternal TCS group. Estimated Not generalizable to
analysis. incision wound infection is additional cost of $11,200 | NHS.
$11,200 plus the per patient. Appraised in Table F6.
costs of the normal
stay ($11,400),
resulting in a total
cost of $22,600".
(Singh et al., | Cost- Patients I: TCS Inputs from TCS saved $4,109— Not generalizable to
2014) effectiveness undergoing C: Conventional published literature $13,975 (hospital NHS.
analysis with abdominal sutures and healthcare perspective), $4,133—
us decision tree surgery databases. $14,297 (third-party payer | Appraised in Table F7.
PSA Reference costs perspective), and
Third-party payer, used. $40,127-$53,244
and societal (societal perspective) per
perspectives SSI prevented [assuming
15% SSI risk].
(Stone et al., | Retrospective Patients with I: TCS Aggregated costs 5.3 fold increase in Not generalizable to

NHS nor general
surgery.
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us Hospital
perspective.

infection (when compared
to the initial shunt
placement).

Appraised in Table F8.

Abbreviations: C, comparator; Cl, confidence intervals; HES, hospital episode statistics; I, intervention; MA, meta-analysis; OR, odds ratio; PSA,
probabilistic sensitivity analysis; RCT, randomised controlled trial; RR, risk reduction; SR, systematic review; SSI, surgical site infection; TCS, triclosan

coated sutures (Plus Sutures).
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9.2 Company de novo cost analysis

9.2.1 Economic model structure

The company developed an economic model using a cost consequence
analysis (CCA) framework, which was appropriate and consistent with the
Medical Technologies Evaluation Programme (MTEP) methodology (NICE,
2017). The model is described and critiqued in the following sections.

The model was a decision tree in an executable Excel spreadsheet, across 12
worksheets. A series of embedded macros were used to generate Tornado
diagrams for univariate deterministic sensitivity analysis (DSA) and run
probabilistic sensitivity analysis (PSA) for the base case and scenario
analyses. Patients enter the model following surgery with wound closure using
either Plus Sutures or non-triclosan coated sutures (comparator sutures).
They subsequently go on to develop, or not develop, an SSI. There follows an
additional branch in the tree, with patients with and without SSI dying or
remaining alive. The structure of the model is illustrated in Figure 9.1.

Figure 9.1. Structure of the de novo model.

Alive
| ssl -
Dead
Plus Sutures - “i:fffilf;fN
_ Alive
| No SSI -
| Dead
Comparator Structure as above
sutures

The EAC considered the model structure was appropriate. However, the
addition of mortality on the terminal branches of the tree were considered to
unnecessarily complicate the model. These were used by the company to
present cost-effectiveness results of cost per death avoided. However, the
EAC noted that mortality was not an outcome listed in the Scope (NICE,
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2021b), nor is the cost-effectiveness framework used by MTEP (NICE, 2017).
Therefore the EAC has restricted its assessment to the level of incidence of
SSils only.

The layout of the spreadsheet was clear, easy to navigate, and input values
were transparent. There were no hidden sheets and all values used were
clearly defined in the company’s Economic Submission. However, the EAC
found three discrepancies between the parameter distribution values defined
in the company submission and those appearing in the model. These were
queried with the company and they confirmed that the model was correct, and
an error had been made in the written submission. The EAC found a further
three discrepancies between the parameter distribution values used in the
model for the base case, and for the subgroups. The company confirmed that
the base case values were correct and provided an updated model. The
calculation formulae used were mostly transparent and robust, and the EAC
did not need to make any assumptions to understand or replicate the model
(see Section 9.2.4).

9.2.2 Model assumptions

The principal assumptions made by the company were reported in Table 2 of
the Economic Submission. This table has been duplicated with the EAC’s
opinion on the validity of the assumption in Table 9.2. The EAC agreed all the
assumptions made by the company were justified. Furthermore, several of
these assumptions were conservative, and clearly did not lead to bias in
favour of Plus Sutures in the economic analysis.

9.2.3 Description of PICO

Population

The company defined the population as “adults and children that need wound
closure after a surgical procedure and in whom absorbable sutures are an
appropriate option”, which aligns with the scope. Four subgroups were also
defined: adults (18 years and above), children (under 18), clean wound
procedures, non-clean wound procedures. The EAC agreed the population
defined was appropriate and consistent with the clinical evidence presented,
in particular the evidence reported in the meta-analyses.

Intervention
The company included the four variations of Plus Sutures:
e PDS Plus Antibacterial (polydioxanone) Suture

e MONOCRYL Plus Antibacterial (poliglecaprone 25) Suture
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e Coated VICRYL Plus Antibacterial (polyglactin 910) Suture
e STRATAFIX Plus Suture

The company stated that the STRATAFIX suture was not explicitly included in
the decision problem table of the final scope, but because it was mentioned in
the main section, it was included the model. However, the EAC considered
that STRATAFIX should be excluded from the assessment, for the reasons
discussed in Section 1. The exclusion of STRATAFIX Plus has implications
for the costs used in the assessment (see Section 9.2.6).
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Comparator

Comparator sutures were identified as those not containing an antibacterial
agent. In almost all of the studies included in the Clinical Submission (and
meta-analyses) these were the equivalent “non-Plus” Ethicon sutures, thus
the only difference between the intervention and comparator was the coating
of triclosan.

Outcomes

The relative net costs of the technology were informed by incidence of SSI.
The company also included mortality as an outcome, to calculate costs
associated with deaths. However, this was considered to be out of scope by
the EAC.

Time horizon

The company used a time horizon of 1 year, as “incidence and treatment of
SSl is likely to occur within a much shorter timeframe than this, and this aligns
with published economic evaluations of Plus Sutures”. The EAC considered
this to be appropriate. Thus, no discounting of costs was necessary.
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Table 9.2. Company’s de novo model assumptions.

Assumption

Company justification

Company source

EAC comment

Risk of SSI relate only to
those detected and
treated during the initial
inpatient episode or on
readmission (SSls
detected and treated in
the community not
included)

In line with PHE data published for SSI
incidence. The PHE report states that “The
results in this national report include inpatient
and readmission data only”. This assumption was
judged to be a conservative because Plus
Sutures could also reduce SSls in the community
and therefore the baseline risk of SSI with
comparator sutures would be understated in the
model. Newton et al reports that 66.7% of
patients with SSI presented in the community in
their study of 1,559 colorectal surgery patients
(Newton et al., 2021).

(Public Health England,
2020) and validated by
independent clinical
experts

The EAC recognises there is a lack of data to
quantify the number of SSls identified and
managed in the community/primary care.
Therefore agree it is appropriate for the risk of
SSI to be from an admitted patient care
perspective.

The EAC concurs this is a conservative
assumption.

The average SSI episode
cost does not include the
cost of treatment for SSls
treated in the community.

This is based on the data regarding the cost of
SSI from Jenks et al and aligns with the baseline
data used for SSI risk. This was judged to be a
conservative assumption because if there are
follow up costs after hospital treatment for SSI
that occur in the community or primary care then
the cost of SSI from an NHS and PSS
perspective used in the model may be
understated.

(Jenks et al., 2014) and
validated by independent
clinical experts

The EAC recognises there is a lack of data to
quantify the cost of SSls identified and
managed in the community/primary care.
Omission of the incidence and associated
costs of SSI outside of the hospital is
considered to be a conservative assumption.

The relative risk
reduction in infection with
Plus Sutures derived
from the meta-analysis is
assumed to apply to
baseline risk of infection
with comparator sutures
based on UK data (e.g.
from PHE or Jenks et al.
(Jenks et al., 2014,
Public Health England,
2020)).

The studies used in the meta-analysis to derive
the relative risk reduction were not used to inform
the baseline risk of infection with comparator
sutures because many were conducted outside
of a UK setting and it was judged a UK source
would be more appropriate

Assumption validated by
independent clinical
experts

The EAC concurs that the use of absolute
rates of the incidence of SSls directly obtained
from empirical studies is not generalizable to
NHS populations as a whole. The EAC notes
that the approach taken, to apply aggregate
relative risk reduction rates from trial data to
aggregate baseline rates in the NHS,
estimated by PHE, is an assumption, but is
the optimal use of currently available data..
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Adverse events were not
included in the model

No adverse events relating to use of Plus
Sutures that were judged to have a substantial
impact on quality of life or healthcare related
resource use were identified in the clinical review
and clinical expert input also confirmed this.

See section on adverse
event costs for further
explanation (follows
Table 5). Validated by
independent clinical
experts.

The EAC did not identify a detectible signal
from the medical literature concerning the use
of Plus Sutures and adverse events. In
practice, it is difficult to discern such adverse
events nor prove causation with the use of
triclosan.
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9.2.4 Validation of the economic model
Company validation

The company reported in the Economic Submission that they had developed
the economic model in-house. The structure was validated using literature
identified in the economic review, as well as two sources from NICE. These
were the Health economic model report used to inform NG125, which
focussed on interventions other than triclosan-coated sutures (NICE, 2019b),
and the economic analysis used to inform Leukomed Sorbact for preventing
surgical site infection (MTG55) (2021a), which had a similar model structure
and shared common inputs. The model and its inputs were quality-assured by
a third party consultant. Independent NHS clinical experts, named in the
company’s economic submission, were also involved in validating key inputs.
However, methods used to obtain the expert opinion or elicitation were not
reported.

EAC validation

The EAC replicated the company’s base case, scenario analyses, threshold
analysis and sensitivity analyses by independently reproducing them using
programming language R (R Core Team, 2020), and the rdecision package
(v1.0.3). The results of this and additional analysis by the EAC (described in
section 9.3.6) is given in Appendix F. Clinical and cost parameters were
assessed in the following sections, and the EAC had access to NICE expert
advisers, with dialogue and correspondence being logged for transparency
(EAC external correspondence log, 2021).

9.2.5 Clinical parameters and variables

The company reported the values for the clinical parameters and variables
used in the model in Table 3 of the Economic Submission, as well as the
source and rationale for these. The model was informed by two key clinical
parameters, namely the baseline risk of infection (for standard sutures) and
the RR offered by using Plus Sutures. These values varied according to
subgroup analysed (total, adults, children, clean, or non-clean). A third
parameter, mortality associated with SSI, was thought to be out of scope by
the EAC and was therefore not considered further. Omission of mortality from
the model was confirmed to have no impact on the results of the cost-
consequence analysis.

Baseline risk of SSls

The company assumed a RR of SSI, derived from meta-analysis of trial data,
could be applied to a baseline risk of SSI estimated from a clinical survey in
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the UK. The EAC considered this was an appropriate approach to the
modelling as the heterogeneous nature of the clinical data meant absolute
data could not be reliably used. The company used data published in the
Surveillance of surgical site infections in NHS hospitals in England to estimate
the baseline risk of SSI (Public Health England, 2020). This report
documented the methodology and results of the SSI Surveillance service
(SSISS) and included data relating to surgical procedures that took place from
1 April 2010 to 31 March 2020, with a particular focus on the latest financial
year (2019/20).

The surveillance data was collected prospectively on a quarterly basis and
included all eligible patients undergoing surgery in pre-selected surgical
categories during each three-month period. Patients were followed up to
identify SSls for 30 days after surgery for non-implant procedures and for 1
year for procedures involving a prosthetic implant. Surveillance was active
and included SSI data on the index hospital admission as well as data on
hospital readmission due to SSI. The risk was reported as the cumulative
incidence of SSls per 100 procedures, with 95% CI fitted assuming a binomial
distribution. The company used the weighted average across all surgical
specialties as their baseline estimate of SSI incidence (1.04%). The
specialties included were: Abdominal hysterectomy; Bile duct, liver or
pancreatic surgery; Breast surgery; Cardiac surgery (non-CABG);
Cholecystectomy; CABG; Cranial surgery; Gastric surgery; Hip replacement;
Knee replacement; Large bowel surgery; Limb amputation; Reduction of long
bone fracture; Repair of neck of femur; Small bowel surgery; Spinal surgery;
and Vascular surgery.

The EAC considered the use of the SSISS data to estimate the incidence of
SSI| was appropriate. It represented real-world data taken from 195 NHS
hospitals representing 133 NHS trusts, comprising of more than 677,343
procedures. However, the reported data had limitations and therefore should
be interpreted with caution. Firstly, data collection was largely voluntary and
was not systematic, with only orthopaedic services (restricted to knee and hip
replacement) being mandated by the SSISS. These are relatively clean
procedures resulting a low incidence of SSls. Over-representation of these
orthopaedic data may bias the weighted average SSI incidence downwards
so that it is not representative of the overall procedural risk. Secondly, data on
the incidence of SSI was restricted to those events occurring during the index
period of hospitalisation or on readmission; SSIs detected in the community
did not contribute to the incidence rate. For these reasons, the estimate of the
incidence of SSI taken from the SSISS was likely to be an underestimate.

The EAC concurred with the company that the SSI base rate was
conservative; that is, it did not bias cost estimates in favour of Plus Sutures.
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The company tested the assumptions informing the SSI incidence using
sensitivity analysis, including using data from a detailed economic analysis of
the burden of SSis in the NHS (Jenks et al., 2014).

Risk of SSIs in subgroups

In addition to the base-case, the company performed scenario analysis in
adult and children populations, and in clean and non-clean wounds. The
company assumed the incidence of SSI was the same as in adults (that is,
1.04%). This was considered to be a conservative assumption on the basis
that other studies had reported higher rates and on expert opinion. The EAC
agreed the rate of 1.04% was likely to be conservative.

The company categorised the procedure types as clean (class | wounds) or
clean-contaminated wounds (=2 class 2 wounds) (Herman and Bordoni, 2021)
based on a mapping study (Troughton et al., 2018), and weighted the rates
accordingly (0.8% for clean wounds and 6.8% for non-clean wounds). This
approach was validated by the company’s clinical experts, and was
considered satisfactory by the EAC. However, it was noted that the data used
to inform these estimates were mainly derived from clean procedures
(n=650,288) rather than non-clean procedures (n=27,115) owing to the
mandatory reporting of orthopaedic procedures only.

Risk reduction associated with Plus Sutures

The company used a RR value of 0.71 in the de novo model to represent the
baseline effect of using Plus Sutures to prevent SSI compared with standard
sutures. This was derived from the fixed effects analysis of all studies,
including those using STRATAFIX (N=30) reported in Figure 7h. The EAC
considered the base case RR should have been the random effects analysis
reported in Figure 7c of the Clinical Submission. However, the point estimate
of this was numerically identical (0.71, 95% CI 0.59 to 0.85). Other RR
parameters were derived from the specific meta-analyses performed in the
relevant subgroups. The EAC agreed with this approach, but favoured the use
of results from the random effects rather than fixed effects models, where
available.

The clinical parameters used in the model are summarized in Table 9.3.
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Table 9.3. Clinical parameters (Incidence of SSI and risk reduction).

Subgroup Point estimate | Distribution for sensitivity | Source EAC comment
analysis
Base case 1.04% DSA PHE SSISS Estimate biased by over-representation
Lower and upper bound 0.5% to | Weighted mean of all of orthopaedic procedures.
9.1% (based on hip/knee surgical categories. Likely to be conservative.
replacement at the lower end to
bile duct, liver or pancreatic
surgery at the upper end)
PSA*
Distribution Beta (a: 7040, B:
670303)
% Adults 1.04% 1.04% PHE SSISS Data was not specific to age.
%] Children 1.04% 1.04% Weighted mean of all Likely to be conservative.
© surgical categories.
3 Clean 0.8% DSA PHE SSISS The EAC agreed with the approach
é Lower and upper bound 0.5% to | Weighted mean of clean taken to estimate baseline incidence of
‘S 3.0% (based on hip/knee wounds. SSlin clean and non-clean surgical
< replacement at the lower end to procedures. Categorisation of wounds
coronary artery bypass graft at undertaken using data from Troughton
PSA
Distribution Beta (a: 5186, [3:
645042)
Not clean 6.8% DSA PHE SSISS
Lower and upper bound 1.8% to | Weighted mean of
9.1% (based on abdominal clean-contaminated
hysterectomy at the lower end to | Wounds.
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Subgroup

Point estimate

Distribution for sensitivity
analysis

Source

EAC comment

bile duct, liver or pancreatic
surgery at the upper end)

PSA

Distribution Beta (a: 1854, B:
25261)

Base case

0.71

Company DSA
Lower and upper confidence

interval 0.64 to 0.79
Company PSA

Distribution Lognormal (In mean:

-0.342, In SE: 0.0537)
EAC DSA

Lower and upper confidence
interval 0.59 to 0.85

Distribution Lognormal (In mean:

-0.342, In SE: 0.0537)

Company meta-
analyses (N=31)

Company meta-
analyses (N=28)

The company used FE analysis of all
studies. The EAC used RE analysis of
studies excluding STRATAFIX.

Adults

Risk Reduction

Company
0.73
EAC
0.74

EAC PSA
(95% C1 0.62 to 0.88)

Distribution Lognormal (In mean:

-0.315, In SE: 0.0593)

Company meta-

analyses (N=25).

The company used FE analysis of
adults subgroup, the EAC used RE
analysis.

Children

Company
0.52

EAC PSA
(95% Cl 0.32 to 0.87)

Distribution Lognormal (In mean:

-0.654, In SE: 0.2551)

Company meta-
analyses (N=2).

FE analysis used (RE analysis not
available for 2 studies).

Clean

Company
0.75
EAC
0.71

EAC PSA
(95% Cl 0.53 to 0.96)

Distribution Lognormal (In mean:

-0.288, In SE: 0.0951)

Company meta-

analyses (N=15).

The company used FE analysis of
clean subgroup, the EAC used RE
analysis.
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-0.416, In SE: 0.1003)

Subgroup Point estimate | Distribution for sensitivity | Source EAC comment
analysis
Not clean Company EAC PSA Company meta- The company used FE analysis of not
0.66 (95% C1 0.48 to 0.92) analyses (N=12). clean subgroup, the EAC used RE
EAC . i analysis.
0.67 Distribution Lognormal (In mean:

Abbreviations: DSA, deterministic sensitivity analysis; FE, fixed effects; PHE, Public Health England; PSA, probabilistic sensitivity analysis; RE, random
effects; RR, risk reduction; SE, standard error; SSI, surgical site infection; SSISS, surgical site infection surveillance service (Public Health England, 2020).
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9.2.6 Resource identification, measurement and valuation

There were two costs used in the de novo economic model; these were the
costs of the technology itself (and comparator), and the estimated costs of
SSis that Plus Sutures are designed to prevent. Issues concerning these
costs are summarized in Table 9.3.

Technology costs

Various Ethicon Plus Sutures are available and are supplied in many pack
sizes. The NHS Supply Chain lists several hundred devices (NHS Supply
Chain, 2021)

The unit cost of the technology used by the company in the de novo economic
model was £4.13. The company stated this was a blended price, which
included all variations of Plus Suture (polymer, length, gauge, needle,
including sutures with a barbed design, that is, STRATAFIX Plus). This cost
was based on a weighted average of list prices based on volumes supplied to
the NHS, and was said by the company to reflect an average price per suture
strand, taking account of all individual suture code characteristics (listed
above). The company reported that the individual products listed in the scope
had weighted average costs as follows: MONOCRYL Plus £4.60; PDS Plus
£5.11; VICRYL Plus £3.56. The technology costs provided by the company
were inclusive of STRATAFIX Plus.”

The unit cost of the comparator technology, which was the equivalent sutures
without triclosan coating, calculated using the same methodology, was
reported as £3.28.

The EAC had two criticisms of the costs of the technologies used in the
company’s model. First, the method used to calculate these costs, and the
data used, were not transparent or reproducible. Secondly, the costs included
STRATAFIX barbed sutures. This technology was not in the decision problem
of the final scope (NICE, 2021b) and had been excluded by the EAC, in
agreement with NICE expert advisers (EAC external correspondence log,
2021). However, because of the lack of transparency in the way the
technology cost was calculated, and the complexity of the Supply Chain, it
was not possible to disaggregate the STRATAFIX data. The company did not
supply the EAC with average weighted costs without STRATAFIX. The EAC
noted that STRATAFIX sutures cost several times that of non-barbed sutures,
so even small volumes would increase the average cost used in the model.
The company observed that this increased cost was conservative.
Nevertheless, the EAC was of the opinion the inflated cost did not accurately
represent the costs of the sutures being assessed and was not transparent.
Consequently the EAC adopted the technology costs for both intervention and
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comparator reported in MIB204 (NICE, 2020) for all its analyses (see Section
9.3.6).

Number of sutures per procedure

The company estimated that on average, 5 sutures are used per surgical
procedure. This value was derived following dialogue with the authors of a
previous meta-analysis and economic analysis on Plus Sutures (Leaper et al.,
2017) and validated by the company’s expert advisers. A plausible range of 3
to 9 sutures was estimated for sensitivity analysis.

The EAC considered that the number of sutures used would be highly
dependent on the population and procedures undertaken; however it was
accepted that data reported at this level of data granularity was unlikely to be
available. NICE expert advisers agreed the values were plausible (EAC
external correspondence log, 2021), therefore the company values were
accepted .

Costs associated with SSls

The company estimated the costs of SSlIs using data from a costing study set
in the Plymouth Hospitals NHS Trust using data collected between April 2010
and March 2012 (Jenks et al., 2014). The researchers accessed data from a
bespoke Patient Level Information and Costing System (PLICS) used at the
trust which provided linkage of financial and clinical outcomes. Inpatient
episodes of SSIs were identified through a dedicated surveillance team of
healthcare assistants that had been trained to recognize the signs and
symptoms of SSI in accordance with CDC definitions. Post-discharge
episodes were identified using a surveillance questionnaire, although only the
costs of SSls requiring readmission were included. Costs were determined at
an individual patient level using healthcare resource group (HRG) specific
tariffs, with additional remuneration included for use of high-cost medical
devices and extended LoS costed on a per diem basis. The cost of SSIs was
categorised according to surgical speciality and compared with non-SSI
cohorts using retrospective analysis.

Of 14,300 procedures included in the analysis, 282 resulted in an SSI during
the reference hospital stay or required readmission. The median additional
cost attributable to SSI for all surgical categories over the two-year period was
£5,239 (95% Cl 4,622 to £6,719). The company inflated this value to reflect
current costs, and used £6,016 as the value for the base case. The EAC
considered this was appropriate. In the submission, the company commented
“It is acknowledged that the Jenks source is quite outdated and likely to be a
conservative estimate, however, no other source was identified which was
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judged to better represent the cost of treating an SSI in the NHS today”. The
EAC agrees with this assessment and notes:

e The data was conservative in that it did not include costs associated
with the management of SSlis in the community.

e The cost had already been considered as appropriate by NICE in a
previous relevant clinical guideline (NICE, 2019b) and previous MTG
(NICE, 2021a).

The company used the base case cost of SSI for both adult and children
subgroups, as more granular data to inform these was lacking. However, the
company used the cost data from the Jenks study with classification data from
Troughton et al. (2018) and weighted incidence data from the PHE SSISS
(Public Health England, 2020) to estimate the costs in clean and non-clean
subgroups. The company stated “The PHE data was used for the number of
infections because it is a larger data set than that used in the Jenks study and
was judged to better reflect the distribution of surgery types in the NHS today
for the subgroups”. The EAC considered this was probably not true
considering the voluntary nature of reporting and inherent bias towards
(clean) orthopaedic procedures. The values calculated were £7,543 for SSls
resulting from clean wounds and a cost of £6,227 for non-clean wounds,
which were both greater than the base line cost, due to the inconsistent use of
datasets. The company explained the counterintuitive higher value of
management of SSls resulting from clean wounds was due to the patient
demographics (including age and presence of comorbidities) and increased
management costs associated (for example, repeated debridement costs in
orthopaedic patients) with these wound types. For these reasons, the EAC
retained the base case cost in its analyses (that is, £6,016 in both groups).
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Table 9.3. Costs used in the de novo economic model.

Cost Subgroup Point Distribution for Source EAC comment
parameter estimate sensitivity analysis
All groups £4.13 Company DSA (£+20%) Company The EAC considered the source of the cost of
Upper estimate £4.96 estimate based the technology and comparator were not
Lowe estimate £3.30 on weighted transparent, and wrongly included costs
Company PSA average of sales associated with STRATAFIX. The EAC
Distribution Gamma (o.: volumes therefore adopted costs published in MIB204
glL:JtEres 96.036, 3: 0.043) Trc:;lljtfsflggiltyj:ztﬁgluc‘t;lgngloggt)a ?rzrt: ?r:?svgiirce
cost Comparator £3.28 Company DSA (x20%) fixed costs were used for PSA ’
sutures Upper estimate £3.94 '
Lowe estimate £2.62
Company PSA
Distribution Gamma (o
96.036, 3: 0.034)
All groups 5 Company DSA Private The EAC has verified these data with NICE
Upper estimate 9 communication clinical advisers and has deemed the value
Unit Lower estimate 3 with authors of an | appropriate (EAC external correspondence
Company PSA economic study log, 2021).
number of P i
sutures per Distribution Gamma (a.: (Leaper et al., The numbe'r of sutures will pe dependent on
. 2020). the population (e.g. adult/children) and
procedure 10.67, B: 0.47) - gt :
Expert opinion procedure used which is not reflected in the
from company’s model. This is acceptable as the impact of this
clinical experts. parameter is low.
All £6016 Company DSA Data from (Jenks | The considered this estimate to be
Upper estimate £5307 et al., 2014), appropriate. It has been used and accepted by
Lower estimate £7715 adjusted for other assessments in the NICE programme.
Cost of SSI Company PSA inflation (PSSRU,
Distribution Gamma (a: 2021) .
95.909, P: 62.726) Distribution
derived from 95%
Cl.
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Clean

£7543

Company DSA
Upper estimate £6035

Lower estimate £9052
Company PSA

Distribution Gamma (o

96.035, P3: 78.545)

Non-clean

£6227

Company DSA
Upper estimate £7472

Lower estimate £4981
Company PSA

Distribution Gamma (o

96.036, [3: 64.837)

Data from (Jenks
etal., 2014),
adjusted for
inflation (PSSRU,
2021).
Classification by
Troughton et al.
(2018), with
proportion of
surgery types
weights by SSISS
data, and
validated by
clinical experts. .

The EAC noted that the cost associated with
clean and non-clean wounds were both higher
than the overall average cost of SSI, which
was counterintuitive. Clean wound were also
more costly to treat than unclean wounds; the
EAC was satisfied with the rationale for this
provided by the company.

Abbreviations: DSA, deterministic sensitivity analysis; PHE, Public Health England; PSA, probabilistic sensitivity analysis; SSI, surgical site
infection; SSISS, surgical site infection surveillance service (Public Health England, 2020).
Note: The EAC interprets a parameters listed for gamma distributions as the shape (k), and 3 parameters listed for gamma distributions as the
scale (B). EAC has assumed that the company has used “method of moments” to derive gamma distribution parameters.
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9.2.7 Sensitivity analysis
The company reported extensive sensitivity analysis in the clinical submission
and de novo model. The following analyses were undertaken:

Scenario analysis

The company reported two self-reported scenario analyses, reported in Table
10 of the Economic Submission. These were:

e Using SSl incidence rate reported by Jenks et al. (2013) rather than
that calculated from the SSISS data (Public Health England, 2020).
This was done by substituting the 1.04% SSI incidence value with
1.97% (282/14300). The EAC noted the higher value reported by Jenks
et al. was based on substantially fewer events. However, both were
considered to be conservative estimates.

¢ Using RR data from the random effects model (0.70) rather than the
fixed effects model (0.71). Note: the EAC’s preference was to use the
random effects data to reflect the heterogeneity of the data.

Whilst these were the scenario analyses described by the company, the EAC
considered the individual analysis of adult, children, clean, and non-clean
wounds could also be considered as scenario analyses. Furthermore,
sensitivity analysis incorporating the extremes of SSI incidence also reflected
data from different procedure types and so also reflected different scenarios.

Deterministic sensitivity analysis

The company performed one-way (univariate) deterministic sensitivity
analysis (DSA) on all the parameters that informed the model.

e The baseline incidence of SSI was varied by the lower and upper
bound estimates based on the procedure reported in the SSISS (Public
Health England, 2020). These were 0.5% based on hip/knee
replacements and 9.1% based on bile duct, liver or pancreatic surgery.

e The cost of SSI was varied by the reported lower and upper 95% CI
(£4,622 to £6,719) inflated to current prices (£5,307 to £7715).

e The cost of Plus Sutures and comparator sutures were varied by
+20%. The EAC considered that there was a case for fixing the cost of
Plus Sutures to the value used by the company in the Economic
Submission, but acknowledged that this might not be appropriate
because there was genuine uncertainty concerning technology costs
caused by the wide range of suture products available.
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e A lower and upper limit of 3 to 9 sutures used per procedure was used,
based on clinical expert opinion.

e Relative risk (base case value 0.71) was varied according to the lower
and upper 95% CI (0.64 and 0.79).

Results were presented as a tornado diagram. In addition to one-way DSA,
the company reported two-way DSA, by investigating the effect of varying
both RR with the incidence of SSI, and the cost of SSI with the incidence of
SSI together. Results of two-way DSA were presented in tabular format.

The EAC agreed the DSA undertaken by the company was appropriate using
values at the edge of feasibility, and did therefore not perform additional DSA.

Threshold analysis

The company performed threshold analysis on four input variables in order to
determine the breakeven cost point. These were the cost of SSI; the baseline
risk of SSI with comparator sutures; the RR reduction with Plus Sutures; and
the average number of sutures per procedure. The EAC considered these
analyses were appropriate.

Probabilistic Sensitivity Analysis

The company performed PSA on all the input parameters used in the base
case, running 1000 iterations which was shown to be sufficient to achieve
data stability. The EAC reviewed these and considered the distributions used
and their informing values were appropriate. Results were presented as a
histogram, a boxplot, and by the proportion of simulations that were cost-
saving.

The EAC considered the PSA used was appropriate. However, it was noted
that the PSA could have been expanded to include the clinical “scenarios”
used in the model (adults/children and clean/non-clean). The EAC included
this in its analysis (Section 9.3.6).

9.2.8 EAC changes to base case parameters

The EAC made some modifications to the company’s base case and scenario
parameter inputs. These are reported in Table 9.4. All EAC analysis was
performed using R (R Core Team, 2020), which may cause some small
discrepancies due to rounding.
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Table 9.4. Input parameters used by EAC in its analysis.

Parameter Company | EAC EAC rationale
value value
Base case 0.71 0.71 EAC estimate was based on
meta-analysis of all studies,
excluding STRATAFIX
(N=28); the company included
5 STRATAFIX studies (N= 30).
b Random effects model data
2 used rather than fixed effect.
% Adult 0.73 0.71 EAC used random effects
@ | Children 0.52 0.52 data rather than fixed effect,
Clean 0.75 0.71 except in children subgroup
Non-clean 0.66 0.67 which had too few studies to
perform random effects
analysis (N=2).
Plus Sutures £4.13 £4.25 EAC costs based on the
«» | cost arithmetic mean of
g Comparator £3.28 £3.35 MONOCRYL Plus, PDS II
; cost Plus and VICRYL Plus
2 sutures, and equivalent non-
° triclosan sutures, published in
£ MIB204 (NICE, 2020). These
§ costs were not inflated. Costs
fixed for PSA as distributional
data is insufficient.
Abbreviations: PSA, probabilistic sensitivity analysis; PSSRU, Personal
Social Services Research Unit
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9.3 Results from the economic modelling

9.3.1 Base case analysis

The results of the deterministic analysis of the base case model reported by
the company (in Excel) and the EAC (adjusted to reflect EAC inputs and
executed in R) are reported in Table 9.5. Plus sutures was found to be cost
saving, by a mean of £13.88 per patient reported by the company, and £13.62
by the EAC.

9.3.2 Scenario analysis

The company reported on two scenario analyses. In the first scenario, the
baseline risk of SSI was changed from PHE SSISS data (1.04%) to data
reported by Jenks et al. (1.97%). Nearly doubling the underlying incidence
SSI approximately doubled the saving potential with Plus Sutures, with
savings of £30.15 reported. In the second, using RR data derived from the
random effects model rather than the fixed effects model, the cost saving
associated with Plus Sutures was £14.51.

Although not described as scenario analyses by the company, analyses were
performed on four subgroups, namely adults and children; and clean and non-
clean wounds. Results of these subgroup analyses reported by the company
and by the EAC using adjusted inputs are reported in Table 9.6. All these
scenarios reported the use of Plus Sutures was associated with significant per
procedure cost savings. The highest cost-savings were made in patients
undergoing procedures resulting in non-clean wounds, as the incidence of SSI
was highest in this population.
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Table 9.5. Base case deterministic results of de novo model reported by company and EAC.

Company estimate*

EAC estimate**

patients)

Plus Sutures Comparator sutures Difference (Plus Plus Sutures Comparator Difference (Plus

Sutures minus sutures® Sutures minus
Comparator)t Comparator) t

Device cost

(Mean cost per £20.65 £16.40 £4.25 £21.31 £16.80 £4.51

patient)

Cost of SSI

treatment (Mean £44.39 £62.53 -£18.13 £44.38 £62.51 -£18.13

cost per patient)

Total cost per £65.04 £78.93 -£13.88 £65.69 £79.31 £13.62

patient

Total (per 1,000 £65,045 £78,028 -£13,883 £65,690 £79,310 -£13,620

* Taken from Table 9 of company’s Economic Submission.
** Using random effects analysis of RR for all included studies (excluding studies reporting on STRATAFIX). Cost of technology and comparator were
taken from MIB204 (which did not incorporate STRATAFIX). All other parameters were the same as those used by the company.
T Negative values (shaded green) indicate a cost saving.

External Assessment Centre report: MT507 Plus Sutures

Date: April 2021

106 of 271




Table 9.6. Deterministic scenario (subgroup) analyses of de novo model reported by company and EAC (per patient).

Company estimate*

EAC estimate**

Subgroup Plus Sutures Comparator sutures Difference (Plus Plus Sutures Comparator Difference (Plus
Sutures minus sutures* Sutures minus
Comparator)t Comparator)
Adults £66.30 £78.93 -£12.63 £65.71 £79.33 -£13.62
Children £53.16 £78.93 -£25.76 £53.83 £79.33 -£25.50
Clean £65.77 £76.56 -£10.79 £55.38 £64.78 -£9.40
Non-clean £301.65 £442 .16 -£140.51 £296.90 £428.10 -£131.20

* Data reported in “miscellaneous” section of the company’s Economic Submission.
** Using random effects analysis of RR for all included studies. For the clean and non-clean wounds subgroup analysis, the EAC used the fixed base case

cost of SSI for both groups. All other parameters were the same as those used by the company.
T Negative values (shaded green) indicate a cost saving.
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9.3.3 Deterministic analysis

The company reported one-way DSA as a tornado diagram, reproduced in
Figure 9.2. The model was most sensitive to changes in the incidence of
SSis. This was because SSI had a high cost impact on the model, and the
upper and lower range was wide, reflecting the large range of procedure types
the model captured. However, Plus Sutures remained cost-saving even when
the lowest plausible SSI value was used (0.5% for knee replacement
operations). The authors commented that the PHE SSISS data was also
prone to bias due to under-reporting, so all the SSI estimates were likely to be
conservative. The EAC broadly concurred with this, especially as community
SSIs were not captured, but noted that inclusion of orthopaedic infections in
SSISS is mandatory, so the lower range of SSls may be relatively accurate.

Variation of other parameters in the model had much lower impact on the
model and no single change resulted in Plus Sutures being cost incurring,
including the RR of SSI. However, the EAC noted the variation for this
parameter was informed from the 95% CI of the base case data only. The
EAC thus ran additional analyses to further investigate this (Section 9.3.6).

The company reported two-way sensitivity data in Figure 2 (RR of SSI
combined with baseline risk of SSI) and Figure 3 (cost of SSI combined with
baseline risk of SSI) of the Economic Submission. The data were cost saving
in all cases.
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Figure 9.2. Tornado diagram illustrating one-way DSA in the de novo model.

Tornado Plot
Total Costs Difference (Plus sutures minus comparator sutures)
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Relative risk of SSI with Plus Sutures 18,260 [Jffe8 881

Unit cost of Plus sutures -£18,013 II—£9,753

Q Cost of SSI -£19,004 I|£11,746
()
)
()
S

g Unit cost of comparator sutures -£17,163 II£10,603
o

Number of sutures per procedure -£15,583 |I£10,483

Mortality with SSI -£13,883

Mortality without SSI -£13,883

-£200,000 -£150,000 -£100,000 -£50,000 £-

B Lower Bound ® Upper Bound

9.3.4. Threshold analysis
The company reported the following threshold (breakeven) points from
univariate DSA:

e Cost of SSI: £1410
e Incidence of SSI: 0.24%
e Relative risk reduction: 0.93

e Number of sutures used: 21
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The EAC agreed with the company that these values were in general not
plausible. The EAC did note that the RR was greater than 0.93 in some
individual studies, however this was not the case in any scenario involving
aggregated data.

9.3.5 Probabilistic sensitivity analysis

The company reported PSA of the base case scenario only, reporting results
of 1000 iterations in the Economic Submission as a histogram (Figure 4) and
boxplot (Figure 5). These indicated Plus Sutures were cost saving, with no
runs visibly less than zero. The company reported that Plus Sutures was cost
saving in 99.8% of iterations performed. Using data directly from the
company’s model, the EAC calculated the 95% Credibility Intervals (Crl) of the
base case data (York Health Economics Consortium, 2016). The summary
result was Plus Sutures was associated with cost savings of £13.96 (95% Crl
£4.97 to £22.22) per patient.

9.3.6 EAC’s additional analysis

The EAC performed several additional analyses which are reported in Table
9.6. All analyses were conducted using R (R Core Team, 2020) (Section
9.2.4). The main purpose of the EAC’s analyses was to further test the de
novo model by using alternative data inputs, primarily by changing RR
estimates to reflect data generated by studies based on quality, size, and
location. Secondarily, the EAC included PSA on all the scenarios so the
uncertainty relating to point estimates could be captured.

Plus Sutures was found to be cost saving in all the scenarios investigated,
however, there was some uncertainty in the clean wounds scenario, with the
95% Crl crossing zero (£9.30; 95% Crl -£2.24 to £19.26; 94.6% probability
cost saving). As noted in Section 7.2, when only the higher quality studies, or
larger studies, were included in the meta-analyses, the benefits of Plus
Sutures (RR of SSI) were reduced. Whilst in all cases the point estimate
remained cost saving in favour of Plus Sutures, there was some uncertainty in
this. For instance, when only the highest quality studies were included, the
cost saving was £4.62 (95% Crl -£13.92 to £19.34, 73.8% probability cost
saving); and when only the largest studies were included the corresponding
cost saving was £9.10 (95% -£27.11 to £33.86, 76.8% probability cost
saving). There was also some uncertainty when only UK studies were
included. However, as has been previously discussed, these results should be
interpreted with caution, as the exclusion of RCT data lowers the precision of
estimates, which causes increased uncertainty downstream during economic
analysis.
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Table 9.6. EAC deterministic and probabilistic analysis of all scenarios.

Data used N Costs A Costs 95% Crl Proportion
(sensitivity analysis) Plus Comparator | Deterministic | Probabilistic | Lower Upper cost-
Sutures value value saving (%)

Company base case* | 28 65.10 78.90 13.80 14.02 5.12 22.88 99.8

2 EAC base case 28 65.71 79.33 13.62 13.60 4.71 23.15 99.5

5 | Adults 21 65.71 79.33 13.62 13.67 4.08 22.74 99.3

8 | Children 2 53.83 79.33 25.50 25.06 5.54 42.56 98.9

® | Clean wounds 15 55.38 64.78 9.40 9.30 -2.24 19.26 94.6
Non-clean wounds 12 296.90 428.10 131.20 128.95 33.86 216.92 99.2

> | High quality 9 74.46 79.33 4.87 4.62 -13.92 19.34 73.8

3 | High/mod quality 15 68.21 79.33 11.12 10.96 -0.83 21.89 96.5

< | Low quality 11 65.71 79.33 13.62 13.49 -3.23 29.07 94.3
n>1000 4 71.34 79.33 7.99 9.10 -27.11 33.86 76.8

o [ N<=1000 24 64.46 79.33 14.87 14.74 4.93 24.30 99.4

% | n>500 8 65.71 79.33 13.62 13.27 0.39 25.74 97.9
n<=500 20 65.71 79.33 13.62 13.30 0.05 25.58 97.5
UK 3 73.84 79.33 5.49 10.86 -124.67 56.83 74.8

& [ Non-UK 25 65.08 79.33 14.25 14.32 4.59 24 .21 100.0

O | Lowest SSIt - 41.01 44.54 3.53 3.45 -3.82 9.35 84.7
Highest SSIt - 387.70 563.70 176.00 173.22 38.81 298.40 99.0

Abbreviations: Crl, credibility interval; N, number of studies; SSI, surgical site infection.
Key: Green shading indicates Plus Sutures is cost saving; red shading indicates Plus Sutures are cost incurring.
* Results generated by EAC using R script.
T Sensitivity analysis of procedures with lowest SSI incidence (knee replacement, 0.5%) and highest SSI incidence (bile duct,
liver, and pancreatic surgery, 9.1%).
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94 The EAC'’s interpretation of the economic evidence

The company provided a de novo economic model using a CCA framework in
the form of a decision tree to determine the cost-saving potential of Plus
Sutures. The supporting Economic Submission and the model were clearly
reported and the model inputs were transparent and credible. The model was
a rudimentary decision tree, with costs restricted solely to the intervention and
comparator technologies and the incidence of SSis. This was appropriate
given the nature of the technology. The clinical parameters used were
transparent and fully aligned with the clinical evidence base. The costs of
SSIs were plausible and had been previously validated in other NICE
assessments. The EAC agreed with the company that, in general, the
assumptions and values used in the model were conservative and not likely to
be biased in favour of Plus Sutures. Additionally, extensive sensitivity analysis
was performed to stress test the values used. In short, the EAC was satisfied
the de novo model was of high quality and robust.

The EAC had two criticisms of the economic model. The first related to the
fact that additional sensitivity analysis could have been undertaken,
particularly PSA, which the company limited to the base case only. The EAC
therefore performed additional sensitivity analysis. The second concern
related to the cost of the technologies used. The technology costs were not
transparent and could not be replicated by the EAC, as they were based on
sales volumes that were commercial in confidence. Additionally, they included
the costs of STRATAFIX, which the EAC had excluded from analysis, but
which could not be disaggregated. To improve transparency and reflect the
exclusion of STRATAFIX, the EAC used fixed technology cost data from the
published MIB (NICE, 2020).

In the base case, the company reported (using PSA) that Plus Sutures saved
the NHS an average of £13.88 per procedure (95% Crl £4.97 to £22.22). This
included all populations and specialties, with the greatest savings being in
procedures which generate non-clean wounds, such as bowel surgery. The
company reported Plus Sutures was cost saving in all clinical scenarios using
all plausible input parameters. The EAC reran the company’s analysis using
adjusted data inputs and applying PSA to all scenarios. The EAC found that
Plus Sutures was cost saving in the base case (£13.60, 95% Crl £4.71 to
£23.15). However, the cost saving potential of Plus Sutures was less certain
when some scenarios were analysed and PSA was applied. These scenarios
included patients with clean wounds and scenarios where only high-quality
evidence or data from large trials were included. Nevertheless, the EAC
recognised that the point estimates in these scenarios remained cost saving,
and there were limits to the interpretation of the distributional data. Therefore
the EAC concluded that, on balance, there was strong evidence that the
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widespread use of Plus Sutures, through replacement of equivalent standard
sutures, would save the NHS of England resources.
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10 Conclusions

10.1 Conclusions from the clinical evidence

The company performed a high-quality, systematic, literature search that
identified 31 RCTs as being relevant to the decision problem. The EAC could
not improve on the search and so it was not repeated or repurposed. The
EAC excluded 3 RCTs that were primarily focussed on the barbed suture
STRATAFIX due to these being considered out of scope. Three additional
studies were included by the EAC, meaning 31 studies in total informed this
assessment, 30 of which reported on unique patients. The EAC was satisfied
no relevant studies had been omitted.

The studies were heterogeneous in nature and were performed in a range of
clinical settings including gastrointestinal/abdominal, orthopaedic,
cardiovascular, and soft-tissue surgery. Only 2 studies were set exclusively in
children. The RCTs were appraised by the EAC and categorised according to
quality; 8 were considered high quality, 6 moderate quality, and 16 low quality.
Studies ranged in size from n=61 to n=2,546; in total over 14,000 unique
patients were included. Nearly all the studies reported on the post-operative
incidence of SSI according to CDC criteria as their primary outcome. Other
outcomes included in the scope were not consistently reported.

Most of the studies reported point estimate reductions in the incidence of SSI,
but these were not statistically significant on a study-by-study basis. The
company performed a meta-analysis in order to determine the aggregated
effect on reduction in SSI. The EAC replicated and reviewed the meta-
analysis and considered it to be of high quality and at low risk of bias. In the
base case, the company included 28 studies and reported Plus Sutures were
associated with a RR of 0.71 (95% CI 0.59 to 0.85, fixed effect analysis). The
technology showed similar relative reductions in the incidence of SSI when
considered in adult, children, clean, and non-clean wounds.

The EAC undertook additional meta-analyses by investigating the effect of
stratifying data by study quality, size, and location (UK or non-UK). In all
cases, the point estimate favoured SSI reduction in favour of Plus Sutures.
However, the analysis revealed some statistical uncertainty, for instance when
only high-quality studies were considered (N=8), the confidence limits
included 1 (RR 0.85, 95% CI 0.64 to 1.13). Nevertheless, it was
acknowledged by the EAC that reducing the sample population size
correspondingly reduced the power and precision of the meta-analysis, so
these results should be interpreted with caution. Overall, the EAC was
satisfied that the company had provided good evidence that Plus Sutures
reduce the incidence of SSls. Whilst there was no consistent empirical
evidence to prove the other claimed benefits of the technology, the EAC
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considered these outcomes could be reasonably extrapolated as positive from
the SSI incidence data. Thus, in the opinion of the EAC, the clinical benefits of
Plus Sutures have been proven beyond reasonable doubt.

10.2 Conclusions from the economic evidence

The company identified eight economic studies from the literature search that
were relevant to the decision problem. All the studies reported potential cost-
savings due to reduced SSls associated with the use of Plus Sutures.

The company provided a de novo economic model in the form of decision
tree, with results reported within a CCA framework from the perspective of the
NHS. Baseline SSI data were from PHE, and RR data were aligned with the
company’s meta-analyses. Costs associated with SSI were derived from a
costing study used in previous NICE assessments and considered to be
conservative. Technology costs were blended from company sales volumes;
the data used to derive these costs were not transparent and included
STRATAFIX which had been excluded by the EAC. The company performed
extensive DSA and limited PSA.

The EAC appraised the model and its inputs and concluded it was clearly
reported, was of high-quality, and was at low risk of bias. In the company’s
base case (N=31 studies, fixed effect analysis), Plus Sutures were associated
with savings of £13.88 per procedure (95% Crl £4.97 to £22.22). The
company reported that Plus Sutures were cost saving in all included scenarios
(adult, children, clean, non-clean) and that these were robust to all DSA and
threshold analysis using feasible values. The greatest savings were
associated with procedures generating non-clean wounds because of the high
baseline SSI in this group.

The EAC removed the STRATAFIX studies and costs and adopted random
effects analysis for its base case. The base case cost saving (N=28 studies)
was £13.60 (95% Crl £4.71 to £23.15). The EAC performed additional
scenario analysis and PSA based on study quality, size, and location. This
introduced some statistical uncertainty into the results. For instance, it was
found that when only high-quality studies were included, Plus Sutures was
associated with a per procedure cost saving of £4.62 (95% Crl -£13.92 to
£19.34). However, the EAC was aware that reducing the sample data would
reduce the precision of the clinical and economic evidence, and even in this
scenario there was a 73.8% probability that Plus Sutures was cost saving.

In summary, the EAC was of the opinion there was strong evidence that the
introduction of Plus Sutures would lead to healthcare resource savings for the
NHS of England. These savings would be made regardless of population and
procedures undertaken, although the greatest savings would be in procedures
that generate non-clean wounds. The magnitude of the savings will also be
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dependent on the direct costs associated with the technology, which need to
be clarified.

11 Summary of the combined clinical and

economic sections

The clinical evidence on Plus Sutures is extensive and of generally good
quality, with 31 RCTs totalling more than 14,000 unique patients included in
this assessment. The studies were conducted in a wide range of populations
and clinical specialties, with the large majority reporting post-procedural
incidence of SSI, according to CDC criteria, as their primary outcome. Most
studies reported non-significant RRs in SSI when considered on a study-by-
study basis. The company performed a high-quality meta-analysis (N=28
studies) which reported significant reductions in SSI associated with Plus
Sutures (RR 0.71, 95% CI 0.59 to 0.85). Similar RRs were observed in
subgroups, although the EAC noted the effect was less certain when only
large or high-quality studies were included.

The company reported a de novo economic model consisting of a decision
tree. The EAC appraised the model and considered it was clearly presented,
was of high quality, and, in general, had appropriate inputs. The EAC made
some adjustments to the model and found that Plus Sutures were cost-saving
in the base case, with savings of £13.60 (95% Crl £4.71 to £23.15) per
procedure. Savings were greater when Plus Sutures were used in procedures
resulting in non-clean wounds, and there was some uncertainty in the cost
benefits in clean procedures. Additionally, there was some uncertainty when
only data from high-quality or large trials were used. However, overall the
EAC concluded that Plus Sutures were highly likely to reduce costs to the
NHS of England in most settings.

12 Implications for research

There has been extensive experimental research published on the use of
triclosan-coated sutures, with over 14,000 patients studied. Protocols for
several large studies have been published and these will further add to the
evidence base when published (Table 8.2). Additionally, numerous systematic
reviews and meta-analyses have synthesised the data. One review performed
trial sequential analysis (a form of interim analysis) and stated that “sufficient
evidence exists for a 15% relative RR in surgical-site infection when triclosan-
coated sutures are used” (de Jonge et al., 2017). Current gaps in the
evidence base are limited to particular populations or surgical specialties;
these could be addressed through further experimental research if this was
considered necessary. However, it is unclear if the value of such research
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would be justified considering other research opportunities that might be
foregone.
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Appendix A: Literature searching
PRESS 2015 Checklist for search strategy peer review

Project name: MT507

Plus Sutures

Searcher: Choose
an item.

Checker: Catherine Richmond Date:03/03/2021

[sutures AND Triclosan]

The PICO format is not appropriate for this topic. The search strategy took the format of

Search Strategy
(Medline)

Sutures/ (17365)

Suture Techniques/ (43238)

sutur$.ti,ab,kf. (81242)

stitch$.ti,ab, kf. (5666)

((surg$ or dissect$ or excis$ or fascia$ or incis$ or
intraoperat$ or operat$ or postdissect$ or postexcis$ or postincis$
or postoperat$ or postsurg$ or perioperat$ or skin or skins or
tissue$ or wound$) and (ligat$ or loop$ or thread$)).ti,ab,kf.
(81457)

6 or/1-5(185804)

7  Surgical Fixation Devices/ (189)

8 Wound Closure Techniques/ (1628)

9 ((surg$ or dissect$ or excis$ or fascia$ or incis$ or
intraoperat$ or operat$ or postdissect$ or postexcis$ or postincis$
or postoperat$ or postsurg$ or perioperat$ or skin or skins or
tissue$ or wound$) adj6 (approximat$ or clos$ or fasten$ or fixat$
or secur$)).ti,ab,kf. (103269)

10 (device$ adj6 (approximat$ or clos$ or fasten$ or fixat$ or
secur$)).ti,ab,kf. (14057)

11 ((fascia$ or skin or skins or tissue$ or wound$) adj6
device$).ti,ab,kf. (7848)

12 or/7-11 (122588)

13  6or 12 (293804)

14  Triclosan/ (2951)

15 triclosan$.ti,ab,kf,rn,nm. (4315)

16 (cgp433$ or cgp-433% or ch3565% or ch-3565% or cloxifenol$
or dndi1246774$% or dndi-1246774$ or dp300$ or dp-300$ or fat-
80$% or fat80%$ or gp41-353% or gp41353$ or irgacare$ or irgacide$
or irgagard$ or irgasan$ or lexol-300$ or lexol300$ or ster-zac$ or
sterzac$ or tcs or tricosan$).ti,ab,kf,rn,nm. (6302)

17  (222-182-2 or 3380-34-5 or 4640-01-1 or 4nm5039y5x or
5174ur1dp5).ti,ab,kf,rn,nm. (2951)

18  or/14-17 (9767)

19 ((antibacterial$ or anti-bacterial$ or antibiotic$ or anti-biotic$
or antiinfective$ or anti-infective$ or antimicrobial$ or anti-
microbial$ or antimicrobical$ or anti-microbical$ or antiseptic$ or
anti-septic$ or biocid$) adj20 (coat$ or impregnat$)).ti,ab kf. (6564)
20 13 and (18 or 19) (456)

21 plus$ suture$.ti,ab,kf. (38)

22 ((antibacterial$ or anti-bacterial$ or antibiotic$ or anti-biotic$
or antiinfective$ or anti-infective$ or antimicrobial$ or anti-
microbial$ or antimicrobical$ or anti-microbical$ or antiseptic$ or
anti-septic$ or biocid$) adj sutur$).ti,ab,kf. (102)

23 ((pds$ or pds-ii) adj plus$).ti,ab,kf. (19)

24  ((pds$ adj4 plus$) and sutur$).ti,ab,kf. (27)

25 (MONOCRYLS$ adj4 plus$).ti,ab,kf. (9)

26 (VICRYLS$ adj4 plus$).ti,ab,kf. (60)

A wWwN =
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27  (pds$ or MONOCRYLS or VICRYLS$).ti,ab,kf. and (18 or 19)
(70)
28 stratafix$.ti,ab kf. (39)
29 tissue control device$.ti,ab,kf. (8)
30 ((polydioxanon$ or poliglecapron$ or polyglactin$) adj3
plus$).ti,ab,kf. (28)
31 (polydioxanon$ or poliglecapron$ or polyglactin$).ti,ab,kf. and
(18 or 19) (63)
32  or/21-31 (251)
33 20 or 32 (589)
34 exp animals/ not humans/ (4782208)
35 (news or editorial).pt. (761558)
36 33 not (34 or 35) (489)
37 limit 36 to english language (449)
38 limit 37 to yr="2000 -Current" (422)
Databases e Medline
searched e Embase
e Cinahl
e Cochrane CENTRAL
e Cochrane CDSR
o DARE
e NHS EED
e HTA database
e Econlit
e Web of Science Conference Proceedings Index
e Epistemonikos
e ClinicalTrials.gov
e ICTRP
e NIHR
o IDEAS/RePEC
Also, J&J Ethicon provided details of ongoing or unpublished trials
sponsored by or associated with J&J Ethicon.
Question | YIN ] Notes
Translation of the research question
Does the search strategy match Yes Although a PICO format was not used,
the research question/PICO? the search structure was appropriate
Are the search concepts clear? Yes
Are there too many or too few Okay
PICO elements included?
Are the search concepts too Okay
narrow or too broad?
Does the search retrieve too many Okay
or too few records? (Please show
number of hits per line.)
Are unconventional or complex N/A
strategies explained?
Boolean and proximity operators (these vary based on search service)
Are Boolean or proximity operators Yes
used correctly?
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Is the use of nesting with brackets Yes

appropriate and effective for the

search?

If NOT is used, is this likely to No NOT has only been used to exclude
result in any unintended animal studies and news/editorial items
exclusions? which is appropriate

Could precision be improved by No | think proximity operators have been
using proximity operators (eg, used well and thought has been given
adjacent, near, within) or phrase to the width of proximity used.
searching instead of AND?

Is the width of proximity operators Yes

suitable (eg, might adj5 pick up
more variants than adj2)?

Subject headings (database specific)

Are the subject headings relevant?

Yes

Are any relevant subject headings
missing; for example, previous
index terms?

No

Are any subject headings too broad
or too narrow?

No

Are subject headings exploded
where necessary and vice versa?

Yes

MeSH terms are not exploded in any
line, but this is reasonable as either

narrower terms are not relevant (e.g.
cat gut in the case of sutures) or are
included themselves (e.g. sutures in
the case of surgical fixation devices)

Are major headings (“starring” or
restrict to focus) used? If so, is
there adequate justification?

N/A

Are subheadings missing?

No

Subheadings are not used, but | think
this is appropriate.

Are subheadings attached to
subject headings? (Floating
subheadings may be preferred.)

N/A

Are floating subheadings relevant
and used appropriately?

N/A

Are both subject headings and
terms in free text (see the
following) used for each concept?

Yes

Text word searching (free text)

Does the search include all spelling
variants in free text (eg, UK vs. US
spelling)?

N/A

Does the search include all
synonyms or antonyms (eg,
opposites)?

Yes

A very thorough range of synonyms is
included

Does the search capture relevant
truncation (ie, is truncation at the
correct place)?

Yes

Is the truncation too broad or too
narrow?

Okay

Are acronyms or abbreviations
used appropriately? Do they
capture irrelevant material? Are the
full terms also included?

Yes

Are the keywords specific enough
or too broad? Are too many or too
few keywords used? Are stop
words used?

Okay
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Have the appropriate fields been Yes Abstract, Keyword Heading Word,
searched; for example, is the Name of Substance Word, and CAS
choice of the text word fields (.tw.) Registry/EC Number/Name of

or all fields (.af.) appropriate? Are Substance fields were used where
there any other fields to be appropriate

included or excluded (database
specific)?

Should any long strings be broken No
into several shorter search
statements?

Spelling, syntax, and line numbers

Are there any spelling errors? No

Are there any errors in system No A description of any issues with each
syntax; for example, the use of a interface is provided e.g, lack of
truncation symbol from a different proximity searching

search interface?

Are there incorrect line No
combinations or orphan lines (ie,
lines that are not referred to in the
final summation that could indicate
an error in an AND or OR

statement)?

Limits and filters

Are all limits and filters used Yes The only limits applied are excluding

appropriately and are they relevant animal studies, editorials and news

given the research question? which is appropriate, and a date limit
relating to the product release, which is
very generous.

Are all limits and filters used Yes

appropriately and are they relevant
for the database?

Are any potentially helpful limits or No
filters missing? Are the limits or
filters too broad or too narrow? Can
any limits or filters be added or
taken away?

Are sources cited for the filters N/A
used?

Further comments:

This is an excellent and comprehensive search strategy. It has been developed by an
Information specialist in conjunction with a project team, and has also been peer reviewed,
which is the gold standard.

A very thorough range of search terms have been used, including CAS registry numbers
and alternative product names/codes where appropriate.

The searcher has provided information about each resource where necessary and has
described why decisions were made when a direct translation has not been carried out. A
wide range of resources have been searched, my only query would be why Epistmonikos
and WoS Conference abstracts were searched when systematic reviews and conference
abstracts were excluded, but this would only make the search more comprehensive rather
than less so.

There is nothing | would add to this strategy.

Figure 1A. Company’s PRISMA diagram of study search and sift.
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]

Records identified through
database searching
(n=1,988)

Additional records identified through
other sources

(n=3)

Identification

[

]

Screening

Eligibility

Included

Records after duplicates removed
(n=1,229)

h

Records screened

(n=1,229)

y

Full-text documents
assessed for eligibility

Records excluded
(n=1,040)

A 4

(n = 189)

v A J

Included studies
for extraction
(n=131)

(reported in 54
documents)

Unpublished /
ongoing studies
(n=21)

(reported in 24
documents)

Full-text documents excluded,
with reasons
(n=111)

Conference abstract = 18
Ineligible intervention = 28
Ineligible study design = 22

SR or MA for reference
checking = 13
Non-English publication = 7

Ineligible comparator = 5

Ineligible document type = 6
Ineligible outcomes = 5
Document unobtainable = 3
Duplicate record = 3
Ineligible population = 1
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Appendix B: Critical appraisal of clinical evidence

Critical appraisal of RCTs

All RCTs were assessed using the Cochrane tool for assessing risk of bias
(Higgins et al., 2011).

Table B1. Arslan 2018 (n = 177).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random “Patients were tiered into Unclear

bias sequence two groups using block

generation randomization at 1:1 ratio”

Method of randomisation

unclear
Allocation Treating surgeon not blinded High
concealment to allocation or

randomisation. Comparison

of demographics and

surgical details shows no

difference between arms.

Performance Blinding of Blinding of participants and High

bias participants personnel not reported.
and Possible performance bias
personnel* on the surgeon’s behalf.

Detection Blinding of Assessor not reported as High

bias outcome being blinded to intervention

assessment” allocation.

Attrition bias  Incomplete Unclear reporting of loss to High

outcome data* follow up. Six patients in
intervention arm excluded
due to antibiotic use.

Reporting Selective Primary and secondary High

bias reporting outcomes defined, but power

calculations for sample size
not performed.
Study protocol not
published. ITT and PP not
reported.
Other bias Anything else, Funding sources not Unclear

ideally pre-
specified.

reported.

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: ITT, intention-to-treat; PP, per protocol; SSI, surgical site infection
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Table B2. Baracs et al. (2011) n=468 randomised, 385 (included).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random “randomization was made by Low

bias sequence computer software (stored in

generation a password protected
website) and could not be
influenced manually”.
Software not specified.
Allocation Allocation concealment not High
concealment reported. No indication
surgeon was blinded to
allocation. Significant
difference in BMI between
treatment arms.
Performance Blinding of Patients and treating High
bias participants surgeon do not appear to
and have been blinded to
personnel* treatment. Performance bias
by surgeon possible.
Detection Blinding of Investigators not blinded to High
bias outcome intervention. Possible
assessment* subjectivity in measurement
and definition of SSls.
Attrition bias  Incomplete Loss to follow up not clearly ~ High
outcome data* reported, appears to be
large following
randomisation. Patient flow
diagram not reported.

Reporting Selective Primary outcome defined. Low

bias reporting Power calculations reported.
Protocol reported
(NCT01123616).
However, reporting of results
through ITT and PP not
specified.

Other bias Anything else, Funding not disclosed, Low

ideally pre-
specified.

although “No conflicting
financial interests exist”

reported.

*Assessments should be made for each main outcome or class of outcomes.

Abbreviations: BMI, body mass index; ITT, intention-to-treat; PP, per protocol; SSI, surgical

site infection.
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Table B3. Diener et al. (2014) n=1224 (randomised).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random “We used a centralised web- Low

bias sequence based device (Randomizer

generation Software) for randomisation,
with a specific code for each
participating centre, to
achieve equivalent groups.
Permuted-block
randomisation with an
allocation ratio of 1:1 and a
block size of 4 was used”.

Allocation “Patients, surgeons, and the  Low

concealment outcome assessors were
masked to the suture
material used”.

Performance Blinding of Patients and treating Low

bias participants surgeon were blinded to

and treatment allocation. Sutures
personnel* and needles were identical
in both groups.

Detection Blinding of Outcome assessors were Low

bias outcome blinded to treatment

assessment* allocation.

Attrition bias  Incomplete Patient flow diagram with Low

outcome data* reason for loss to follow up
clearly reported. Attrition
was minimal in mITT cohorts
but high in PP (trial
violations).

Reporting Selective Trial protocol reported in Low

bias reporting German Clinical Trials

Register (humber
DRKS00000390).
Primary and secondary
endpoints clearly defined
with power calculations
reported.
Other bias Anything else, Funding from J&J. Low

ideally pre-
specified.

“PROUD was an
investigator-initiated trial and
the funder had no role in
study design, data collection,
data analysis, data
interpretation, or the writing
of the report”.

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: mITT, modified intention-to-treat; PP, per protocol; SSI, surgical site

infection.
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Table B4. Ford et al. (2005) n=151 (randomised).

Bias domain Source of Support for Judgement Review authors’
bias judgement (assess as
low, unclear, or high
risk of bias)
Selection Random “Randomized in a 2:1 ratio to Low
bias seqguence treatment with either coated
q fi polyglactin 910 suture with
genération triclosan or coated polyglactin
910 suture.” “A commercial
software package, SAS 8.02
(SAS Institute
Inc, Cary, NC), was used to
calculate statistics and
generate the randomization
schedule”
Allocation No information presented on High
concealment concealment of allocation.
Performance Blinding of Blinding of personnel and Unclear
bias participants method of blinding not clear
and from the paper.
personnel*
Detection Blinding of Assessors were reported as Unclear
bias outcome blinded, but it is not clear how
« this was achieved.
assessment
Attrition bias Incomplete Insufficient data reported on Unclear
outcome flow of patients.
data*
Reporting Selective No trial protocol reported. High
bias reportin Nu_II hypothesis not_ reported.
P 9 Primary outcome highly
subjective.
Sample size not determined
with power calculation.
ITT and PP groups not defined.
Other bias Anything “This study was supported by a  High
; grant from ETHICON, Inc”.
else, ideally Role of funder not described.
pre-
specified.

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: ITT, intention-to-treat; PP, per protocol; SSI, surgical site infection.
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Table B5. Galal et al. (2011) n=450 (randomised).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random “A computer-generated Low

bias sequence random

generation list was used for
randomization”.

Allocation “The use of the suture Low

concealment material was made for each
procedure at random using a
sealed pack for dispensing
one of
the suture packs at a time”.
Baseline characteristics
compared between arms (no
difference)

Performance Blinding of “None of the research team Low

bias participants or the patients were aware

and of the type of suture material

personnel* used in the procedure (the
research team included the
surgeon, the nurse, and the
microbiologist).”

Detection Blinding of Assessors were blinded. Low

bias outcome

assessment®

Attrition bias  Incomplete No information on loss to High

outcome data* follow up and how this was
dealt with is reported (e.g.
ITT and PP analysis).

Reporting Selective Study protocol was not High

bias reporting published in advance of

study.

Primary and secondary
endpoints not defined.
No power calculation
provided.

Other bias Anything else, No information on funding Unclear

ideally pre- provided.
specified.

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: ITT, intention-to-treat; PP, per protocol; SSI, surgical site infection.

External Assessment Centre report: MT507 Plus Sutures

Date: April 2021

135 of 271



Table B6. Ichida et al. (2018) n=1023 (randomised).

Bias domain

Source of bias

Support for Judgement

Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection
bias

Random
sequence
generation

“Permuted-block
randomization with an
allocation ratio of 1:1 and a
block size of 2 was used”.

Low

Allocation
concealment

“A research doctor who was
not involved in the operation

placed

pieces of paper containing
the randomized allocations
into sealed envelopes
according to a randomized
allocations list. A research
nurse who was not involved
in the patients’ follow-up
opened the randomization
envelope and delivered the
allocated sutures to the
operating room.”

Low

Performance
bias

Blinding of
participants
and

personnel*

“Neither the surgeons, the
nurses in the surgical ward,

nor

the patients knew to which
group a patient had been

randomized”

Low

Detection
bias

Blinding of
outcome
assessment*

“Surgeons assessing the
wound status were also
blinded, because the used
suture material could not be
identified postoperatively”.

Low

Attrition bias

Incomplete
outcome data*

Patient flow diagram was
reported. Patient attrition
was very low, with mITT
analysis being implemented.

Low

Reporting
bias

Selective
reporting

Study protocol was
published in advance of
study on the University
Hospital Medical Information
Network-Clinical Trials
Registry, identification
nnumber UMINO00013054.
Primary endpoint defined
(incidence of SSlIs) and
power calculation for sample

size reported.

Low

Other bias

Anything else,
ideally pre-
specified.

No information on funding

provided.

Unclear
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*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: mITT, modified intention-to-treat; SSI, surgical site infection.
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Table B7. Isik et al. (2012) n=510 (randomised).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random Randomisation procedure Unclear

bias sequence not described.

generation
Allocation Described as double blinded  Unclear
concealment but concealment of

allocation not described.

However, patient

characteristics between

groups appear similar.

Performance Blinding of Described as double blinded  High

bias participants but concealment of
and allocation not described.
personnel* Potential for performance
bias from surgeons.
Detection Blinding of Described as double blinded High
bias outcome but concealment of
assessment” allocation not described.
Potential for detection bias
from assessors.
Attrition bias  Incomplete Patient flow diagram not High
outcome data* reported..
Loss to follow up not
reported.
ITT or PP analysis not
reported.
Reporting Selective Study protocol does not Unclear
bias reporting appear to be registered.
Primary outcome (incidence
of SSI) defined and power
calculation for sample size
reported.
Secondary outcomes
unclear.

Other bias Anything else, No conflicts of interest listed. Low

ideally pre-
specified.

Study funded through
University research grant.

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: ITT, modified intention-to-treat; PP, per protocol; SSI, surgical site infection.
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Table B8. Justinger et al. (2013) n=1042 (n=856 included in analysis).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random “Patients were randomized Unclear

bias sequence in blocks of 50 to 100

generation patients to have the fascia
closed with either a 2-0
polydioxanone loop”.
Very large block size,
methodology unclear.

Allocation Allocation not described. Unclear

concealment “PDS Il and PDS Plus
sutures cannot be
distinguished from each
other
in terms of physical
properties such as color, feel
of the suture, or tying
properties.”

Performance Blinding of “Surgeons, patients, as well Low

bias participants as wound monitors were

and blinded towards the use of
personnel* either PDS Il or PDS Plus”

Detection Blinding of Assessors were blinded to Low

bias outcome allocation.

assessment®

Attrition bias  Incomplete Patient flow diagram was High

outcome data* reported, but detail was
poor.
Patient attrition was
substantial and uneven.
ITT or PP analysis not clear.

Reporting Selective Protocol was registered Low

bias reporting prospectively

(NCT00998907).
Primary outcome reported
with power calculation.
Implications are PP analysis
used and not ITT.
Other bias Anything else, Funded from company grant: High

ideally pre-
specified.

“This trial was funded by a

restricted grant

(Johnson&Johnson,
Summerville, NJ)”.

The role of the funder in the
trial is not clear.

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: ITT, modified intention-to-treat; PP, per protocol; SSI, surgical site infection.
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Table B9. Karip et al. (2016) n=106 (randomised sutures).

Bias domain  Source of Support for Judgement Review authors’
bias judgement (assess as
low, unclear, or high
risk of bias)
Selection Random “Patients were randomized in Unclear
; blocks of 50 to 100 patients to
| n
bias seque t.Ce have the fascia closed with
generation either a 2-0 polydioxanone
loop”.
Very large block size,
methodology unclear.
Allocation Allocation not described. “PDS  Unclear
I and PDS Plus sutures cannot
ncealmen
concealment be distinguished from each
other
in terms of physical properties
such as color, feel of the
suture, or tying properties.”
Performance Blinding of “Surgeons, patients, as wellas  Low
bias articinants wound monitors were blinded
P q P towards the use of either PDS
an Il or PDS Plus”
personnel*
Detection Blinding of Assessors were blinded to Low
bias outcome allocation.
assessment”
Attrition bias Incomplete Patient flow diagram was High
outcome reported, but detail was poor.
data* Patient attrition was substantial
ata and uneven.
ITT or PP analysis not clear.
Reporting Selective Protocol was registered Low
bias reportin prqspectively (NCT0099890?).
P 9 Primary outcome reported with
power calculation.
Implications are PP analysis
used and not ITT.
Other bias Anything Funded from company grant: High
else, ideally “This trial was funded by a
’ restricted grant
pre- o (Johnson&Johnson,
specified. Summerville, NJY’.

The role of the funder in the
trial is not clear.

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: ITT, modified intention-to-treat; PP, per protocol; SSI, surgical site infection.
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Table B10. Lin et al. (2018) n=102 (randomised).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random Consecutively labelled Unclear

bias sequence envelope containing

generation intervention or comparator.

But randomisation protocol

is undefined.
Allocation Direct allocation via Low
concealment concealed envelopes.

Performance Blinding of “During the study, the Low

bias participants allocation

and of these suture materials
personnel* was blinded to the patients,
theclinical staff, the
operating surgeons, and the
independent
study nurse who
prospectively collected all
perioperative
information and outcome
measures.”

Detection Blinding of Assessors and patients were Low

bias outcome blinded to allocation.

assessment®

Attrition bias  Incomplete CONSORT diagram of Low

outcome data* patient flow reported. There
was no loss to follow up in
either arm at any stage.

Reporting Selective Protocol registered Low

bias reporting (NCT02533492).

Primary outcome (incidence
of SSls) and Null and
Alternative hypotheses
stated.

Power calculation, although
may have been conducted
retrospectively.

ITT or PP analysis not
reported; however as no loss
to follow up ITT can be
assumed.

Other bias Anything else, “All authors state that they Low

ideally pre- have no conflicts of interest.”
specified. Funding source not reported.

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: ITT, modified intention-to-treat; PP, per protocol; SSI, surgical site infection.

External Assessment Centre report: MT507 Plus Sutures

Date: April 2021

141 of 271


https://clinicaltrials.gov/ct2/show/NCT02533492

Table B11. Matavelli et al. (2015) n=300 (randomised, 281 analysed).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random “Treatment allocation was by Low

bias sequence means of a computerized

generation randomization list with 1:1
ratio. Each center had an
independent list”.
Allocation “Assignment was done by Low
concealment sealed, opaque, numbered
envelopes that were opened
in sequence by a registered
nurse not involved in the
study”.

Performance Blinding of The treating surgeon was High

bias participants not blinded to the allocation
and of the intervention. Patients
personnel* were blinded.

Detection Blinding of Assessors and patients were Low

bias outcome blinded to allocation.
assessment®
Attrition bias  Incomplete Patient flow chart Low
outcome data* (CONSORT) reported with
loss to follow up
documented.
Drop-out rate was modest.
Reporting Selective Protocol registered Low
bias reporting (NCT01869257).
Primary outcome (incidence
of SSI) defined; however
power calculation not
performed.
Secondary endpoints
predefined.
ITT analysis not reported.
Other bias Anything else, “This was an independent, Low

ideally pre-
specified.

unsponsored study and each
hospital purchased the
sutures.”

“This trial was funded by a
research grant of the
University of Milano-
Bicocca”.

“No competing financial
interests exist”.

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: ITT, modified intention-to-treat; PP, per protocol; SSI, surgical site infection.
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Table B12 Mingmalairik et al. (2009) n=100 (randomised and analysed).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random “Suture was random by Unclear

bias sequence random table and packed in

generation order”.
Randomisation cannot
always be performed
robustly with tables.

Allocation Sutures packed in Unclear

concealment randomisation order, but
method of concealment not
described. No statistically
significant differences in
demographic characteristic,
preoperative information and
operative information
between groups.

Performance Blinding of Study described as double- Low

bias participants blind “Both sutures were

and similar in physical properties.

personnel* Surgeons and collected
assistant were blind to the
type of suture”.

Detection Blinding of No information on whether Unclear

bias outcome assessors were blinded to

assessment* allocation.

Attrition bias  Incomplete Patient flow chart provided High

outcome data* indicating no loss to follow
up after 1 year.
Only first 100 patients out of
672 were enrolled and
included in this preliminary
safety report.

Reporting Selective Protocol was not registered.  High

bias reporting Sample size for primary

outcome (SSI) was
determined with a power
calculation, although this
was not adhered to (this was
a pilot study).
Other bias Anything else,  University funded. Low

ideally pre-
specified.

“The authors declare that
they have no completing
interests.”

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: SSI, surgical site infection.

External Assessment Centre report: MT507 Plus Sutures

Date: April 2021

143 of 271



Table B13. Nakumara et al. (2013) n=410 (randomised).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random Randomisation protocol not Unclear

bias sequence described.

generation
Allocation “Patients were randomly Unclear
concealment assigned by the envelope

method into the 2 groups”.

Unclear how effectively

allocation was performed.

Performance Blinding of Treating surgeons were not High

bias participants blinded to allocation.
and
personnel*
Detection Blinding of Assessing surgeons were Low
bias outcome blinded.
assessment*
Attrition bias  Incomplete Patient flow diagram was Low
outcome data* reported showing no loss to
follow up following
randomisation. Therefore
ITT and PP equivalent
Reporting Selective Study protocol published Low
bias reporting UMINOQO0003322.
Primary outcome defined
prospectively with
accompanying power
calculation.
Other bias Anything else, No information on funding Unclear

ideally pre-
specified.

provided.

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: ITT, intention-to-treat; PP, per protocol; SSI, surgical site infection.
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Table B14. Olmez et al. (2019) n=890 (selected).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random “The patients were Low

bias sequence randomised to closing the

generation fascia with standard PDS or
triclosan-coated PDS after
operations using a
computer-generated list
created by an independent
computer consultant”.

Allocation No reported concealment of  High

concealment allocation. Significant
difference in BMI, smoking
status, comorbidities, ASA
class, and target organ for
operation between arms.

Performance Blinding of Treating surgeons were not High

bias participants blinded to allocation.
and
personnel*
Detection Blinding of “Patient follow-up and Low
bias outcome control tests were done by a
assessment” blinded researcher, and
findings were recorded on
the seventh, 14t and 30"
post-operative days”. .
Attrition bias  Incomplete Patient flow diagram not High
outcome data* reported. ITT and PP
analysis not undertaken.
Reporting Selective Study protocol not published  High
bias reporting in a trial database.
Outcomes not prospectively
defined. Power calculation
reported with focus is on
SSis.
Other bias Anything else, "The authors have no Low

ideally pre-
specified.

conflicts of interest related to
this manuscript”. Funding
source not stated.

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: ITT, intention-to-treat; PP, per protocol; SSI, surgical site infection.
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Table B15. Rasic et al. (2011) (n=184)

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random “Randomization was Low

bias sequence generated by a computer in

generation blocks of 10”.
Allocation “Sealed and numbered Low
concealment opaque envelopes
containing suture packets
were prepared. The
envelopes were kept in the
operating theatre and
assigned in order”.

Performance Blinding of Blinding not reported High

bias participants
and
personnel*
Detection Blinding of Blinding not reported High
bias outcome
assessment*
Attrition bias  Incomplete No patient flow diagram High
outcome data* reported. No reporting of
loss to follow up.
ITT and PP analysis not
reported.
Reporting Selective Primary outcome not High
bias reporting defined, definition of other
outcomes poor.
No published trial protocol.
No power calculation
Other bias Anything else, Role of funding and conflicts  Unclear

ideally pre-
specified.

of interest not declared.

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: ITT, intention-to-treat; PP, per protocol; SSI, surgical site infection.
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Table B16. Renko et al. (2017) n=1633 (children).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random “The children were randomly Low

bias sequence allocated (1:1) to receive

generation either sutures with triclosan
or ordinary absorbable
sutures during surgery. A
statistician created a
computerised randomisation
list in permuted blocks of
four in a random order.”

Allocation “Numbered opaque Low

concealment envelopes containing a code
for the study group were
prepared and sealed
accordingly.”

Performance Blinding of The protocol included steps Low

bias participants intended to blind surgeons,
and patients (and their parents)to
personnel* allocation.

Detection Blinding of Assessing clinicians and Low

bias outcome investigators were blinded.
assessment®

Attrition bias  Incomplete Clear CONSORT flow chart  Low

outcome data* reported, with all loss to
follow up accounted for and
within acceptable limits.
Results reported using mITT
and PP analysis.

Reporting Selective Trial protocol registered Low

bias reporting (NCT01220700).
Primary outcome
prospectively reported and
sample size determined with
power calculation.
Other bias Anything else, “The funder of the study had Low

ideally pre-
specified.

no role in study design, data
collection, data analysis,
data interpretation, or writing
of the report”.

*Assessments should be made for each main outcome or class of outcomes.

Abbreviations: mITT, modified intention-to-treat; PP, per protocol; SSI, surgical site

infection.
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Table B17. Rozelle et al. (2008) n=61 (enrolled).

Bias domain

Source of bias

Support for Judgement

Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection
bias

Random
sequence
generation

“Randomization was
performed by the

assignment of letter codes to

study and placebo suture
types. The suture type
corresponding to a particular
letter code was known only
to operating room nurses
and scrub technicians. An
equal number of study and
placebo letter code cards
was prepared and placed
individually in sealed
envelopes grouped by
patient characteristic
categories”.

Low

Allocation
concealment

Stratification by weight, age
and recent shunt infections
with low patient numbers

risks unmasking allocation.

Unclear

Performance
bias

Blinding of
participants
and

personnel*

“Participants and
investigators were blinded to
treatment assignment,
because study and placebo
sutures are indistinguishable
after removal of the package
labelling”.

Low

Detection
bias

Blinding of
outcome
assessment*

It is unclear whether
assessing clinicians or
investigators were blinded.
Overall loss to follow up
unclear.

Unclear

Attrition bias

Incomplete
outcome data*

Patient flow chart not
reported. Hazard plots did
not report censored patients.

High

Reporting
bias

Selective
reporting

Study protocol not published
in a trial registry.

Primary outcome reported
(CSF infection, non-
standard), but no power
calculation provided.

ITT and PP analysis not
reported.

High

Other bias

Anything else,
ideally pre-
specified.

“This study was designed
and conducted with no
extramural research funding
or commercial relationships.
Curtis J. Rozzelle, M.D., has
subsequently served on a
medical advisory board for
Ethicon/Johnson & Johnson.
The other authors have no

Low
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commercial or current
research relationship with
Ethicon/Johnson &
Johnson.”.

*Assessments should be made for each main outcome or class of outcomes.
_Abbreviations: CSF, cerebral spinal fluid; ITT, modified intention-to-treat; PP, per protocol.
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Table B18. Ruiz-Tovar et al. (2015) n=110 randomised (101 analysed).

Bias domain

Source of bias

Support for Judgement

Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection
bias

Random
sequence
generation

“

“The randomization was
performed by the surgeon
when the intra-operative
diagnosis of fecal peritonitis
was made”.

“The randomisation was
stratified for etiology of fecal
peritonitis (acute diverticulitis
perforation, neoplastic tumor
perforation, or colorectal
anastomotic leak) and
performed depending on the
intra-operative findings”

Actual method of
randomisation not described.

High

Allocation
concealment

“The patients were
randomized by means of a
sequentially numbered
container method into two
groups”.

“The opacity of the container
prevents from selecting a
particular number.”
Randomisation and
allocation concealment
confused and undertaken by
treating surgeon.

High

Performance
bias

Blinding of
participants
and

personnel*

“Epidemiology nurse who
evaluated the outcome of
the surgical incision was the
only person blinded to the
allocated treatment”.
Patients and treating
surgeon were not blinded to
the allocation.

High

Detection
bias

Blinding of
outcome
assessment*

“All incisions were inspected
by an epidemiology nurse
who was blinded to group
allocation”.

Low

Attrition bias

Incomplete
outcome data*

Patient flow diagram
(CONSORT) reported.
Patients were excluded from
analysis only if they had died
before follow up was
undertaken. Attrition appears
equal on each arm.

Low
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Reporting
bias

Selective
reporting

Study protocol not published
in a trial registry.

Primary and secondary
outcomes not explicitly
stated. Power calculation
based on superficial SSI
reported.

Presumed PP analysis
performed; data flow
diagram and text/tables do
not align.

High

Other bias

Anything else,
ideally pre-
specified.

“No competing financial
interests exist.”

Funding source of study not
reported.

Low

*Assessments should be made for each main outcome or class of outcomes.

Abbreviations: PP, per protocol; SSI, surgical site infection.
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Table B19. Santos et al. (2019) n=583 randomised (508 analysed).

Bias domain  Source of bias

Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Support for Judgement

Random
sequence
generation

Selection
bias

“At randomization, a table Low
was generated using a

specific computational

routine.”

“A blocked randomization

scheme was used, with

block sizes of 2, 4, or 6”.

Centralised randomisation
appears adequate.

Allocation
concealment

“Allocation was concealed”. Low
Treating surgeons were

blinded.

Performance
bias

Blinding of
participants
and

personnel*

“This table remained blinded Low
to all participants in the

surgical procedure, as well

as to all those who were

involved in its follow-up”

“Surgeons, the researchers

and their assistants, and the
patients were masked”.

Detection
bias

Blinding of
outcome
assessment®

Researchers were blinded to Low

allocation.

Attrition bias  Incomplete

outcome data*

Patient flow diagram Low
(CONSORT) reported. Loss

to follow up was

documented and appeared

equivalent in each arm.

Selective
reporting

Reporting
bias

Study protocol “was Unclear
registered on the Registro
Brasileiro de Ensaios
Clinicos - ReBEC — number
RBR-4gfk87”.

Primary outcome was
infection in the
saphenectomy wound.
Power calculation not
reported.

Secondary outcomes not
clearly identified and
conflated with patient
characteristics.

Other bias Anything else,
ideally pre-

specified.

Supported by Ethicon (J&J), Low
but the company had no
stated role in study design or

reporting.
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“The funders of the study
had no role in study design,
data collection, data
analysis, data interpretation,
or writing of the report”.

*Assessments should be made for each main outcome or class of outcomes.

_Abbreviations: ITT, intention to treat; PP, per protocol; SSI, surgical site infection.

External Assessment Centre report: MT507 Plus Sutures

Date: April 2021

153 of 271



Table B20. Siem et al. (2012) n=323 (randomised)

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random “The randomization Unclear

bias sequence sequence was performed by

generation the main surgeon by
opening sealed envelopes
on the day of surgery”
Method of randomisation not
described.
Allocation Sealed envelopes used, but  High
concealment no other information to
ascertain how concealment
was achieved.
Performance Blinding of “The surgeons were not High
bias participants blinded to the suture
and material used”.
personnel*
Detection Blinding of There is no indication High
bias outcome investigators were blinded to
assessment” allocation; in the absence of
information it is assumed
they were not.

Attrition bias  Incomplete No patient flow diagram High

outcome data* reported.
No information on
withdrawals, exclusions, or
loss to follow up.
No information on ITT and
PP analysis.

Reporting Selective Study protocol not High

bias reporting published.
Primary outcome surgical
leg wound infections.
Definition of SSI not
standardised.
Power calculation reported.
Other bias Anything else, “Conflict of interest: none Low

ideally pre-
specified.

declared”.

Role of funding in study not

reported.

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: ITT, intention to treat; PP, per protocol; SSI, surgical site infection.
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Table B21. Soomro et al. (2017) n=378 (randomised).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random High

bias sequence Method of randomisation not

generation described.
Allocation Concealment of allocation High
concealment not adequately described.

Performance Blinding of “The principal investigator High

bias participants who was blinded with the

and type of the suture material
personnel* being used”.
It is not reported that the
operating surgeon was
blinded to treatment
allocation.
Detection Blinding of “Findings were recorded by High
bias outcome the 2n researcher.”
assessment* It is not reported that the
staff conducting the wound
assessment at follow-up
were blinded to treatment
allocation.

Attrition bias  Incomplete No patient flow diagram High

outcome data* reported.
No information on
withdrawals, exclusions, or
loss to follow up.
No information on ITT and
PP analysis.

Reporting Selective Study protocol not High

bias reporting published.
“Sample size was calculated
by the statistician.”
Definition of primary and
secondary outcomes not
described.
Other bias Anything else, “Conflict of Interest: The Low

ideally pre-
specified.

study has no conflict of
interest to declare by any
author.”

Role of funding in study not
reported.

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: ITT, intention to treat; PP, per protocol; SSI, surgical site infection.
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Table B22. Sprowson et al. (2018) n=2546 (quasi-randomised).

Bias domain

Source of bias

Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Support for Judgement

Selection
bias

Random
sequence
generation

Quasi-randomisation Low
employed: “This was based
on random monthly
assignment into one of the
two interventions, each
centre providing one form of
treatment for a calendar
month”.

Randomisation was
conducted (not at patient
level; but pragmatic).

Allocation
concealment

“The allocation of treatment Low
was undertaken using
opaque envelopes
randomized according to the
date of surgery”.

“Envelopes were opened at
the start of a month, so
allocation was not known at
the time of putting the
patient on the waiting list,
which was a mean of three
months prior to surgery.”
Allocation was not
concealed from the treating
surgeon.

Note: Other than the location
of the treating site, there
were no significant
differences between groups.

Performance
bias

Blinding of
participants
and

personnel*

“The participating surgeons
were not blinded to the
allocation”.

High

Detection
bias

Blinding of
outcome
assessment*

“The patients, research Low
team, statistician, clinical

staff and associates involved

in assessment of outcomes,

were all blinded”.

It is unclear how effective

this would have been

considering the large block
randomisation method.

Attrition bias

Incomplete

outcome data*

CONSORT patient flow Low
diagram reported. All

patients received intended
allocation, loss to follow up

was relatively low and even
between groups.
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Analysis performed on an
ITT basis.

Reporting
bias

Selective
reporting

Protocol was published in a Low
peer-reviewed journal article

and at ISRCTN 17807356.

Primary outcome well

defined.

Power calculation used to
determine sample size.

Other bias

Anything else,
ideally pre-
specified.

No conflicts of interest or Low
funding motivation reported:

“No benefits in any form

have been received or will

be received from a

commercial party related

directly or indirectly to the

subject of this article”.

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: ITT, intention to treat; PP, per protocol; SSI, surgical site infection.
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Table B23. Sukeik et al. (2019) n=150 (randomised).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random “Randomisation and Low

bias sequence blinding were performed by

generation Sealed Envelope Ltd. With
assignment of letter codes to
cases and controls”.
“Block randomisation was
used, with unequal block
sizes in order to keep the
sizes of treatment groups
similar”.

Allocation “The nurses used Low

concealment consecutive allocation,
which was concealed from
all professionals delivering
patient care including the
surgeons and the team
involved in assessment of
the wounds”.

Performance Blinding of “Patients, surgeons and the  Low

bias participants team assessing the wounds
and were all blinded to treatment
personnel* assignment (double-blinded
study), because both sets of
sutures are indistinguishable
after removal of the package
labelling by the nurses”.

Detection Blinding of Investigators and assessors  Low

bias outcome were blinded.
assessment”
Attrition bias  Incomplete CONSORT patient flow High

outcome data*

diagram reported.

Groups were quite uneven
following randomisation, with
more receiving the
intervention.

All randomised patients were
followed up.

Trial was stopped
prematurely:

“our institute terminated the
contract with Ethicon to
move to another supplier
and hence the sutures were
no longer available and the
trial had to be ended
prematurely with inclusion of
150 out of the 420 intended
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patients and the results
analysed”

Reporting
bias

Selective
reporting

Trial protocol was not
published on a clinical trial
registry.

Primary outcome was
ASEPSIS score, with power
calculation. However, the
required sample size was
not achieved.

Secondary outcomes
defined, but correction was
not applied to account for
multiple comparisons.

High

Other bias

Anything else,
ideally pre-
specified.

“No potential conflicts of
interest to declare. No
external financial support.”

Low

*Assessments should be made for each main outcome or class of outcomes.

_Abbreviations: ITT, intention to treat; PP, per protocol; SSI, surgical site infection.
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Table B24. Tabrizi et al. (2019) n=320 (randomised).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random “The patients were randomly  Low

bias sequence divided into two groups

generation using a computer-generated
randomization list”.
Allocation No description is given on Unclear
concealment how interventions were
allocated. However, patient
demographics are not
significantly different
between arms.

Performance Blinding of Study described as single- High

bias participants blind. Only patients were
and blinded to their allocation.
personnel*

Detection Blinding of Investigators were not High

bias outcome blinded to the allocation.
assessment”

Attrition bias  Incomplete Patient flow diagram was not High

outcome data* reported.
No information reported pm
withdrawals or loss to follow
up.
No information reported on
ITT and PP analysis.

Reporting Selective Trial protocol published Low

bias reporting (NCT03659344).
Outcomes defined as SSI
and rate of dehiscence.
Power calculation reported
(based on a reduction in
infection).
Other bias Anything else, Study funded from a Low

ideally pre-
specified.

University grant.

” The authors declare no
conflict of interest. The
manuscript did not meet any
conflict of interest”

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: ITT, intention to treat; PP, per protocol; SSI surgical site infection.
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Table B25. Thimour-Bergstrom et al. (2013) n=392 randomised (374

analysed).

Bias domain

Source of bias

Support for Judgement

Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection
bias

Random
sequence
generation

“The randomization
sequence was performed
with sealed envelopes. The
patients were block
randomized with 25 patients
randomized to triclosan-
coated sutures and 25 to no-
triclosan sutures in each
block. The randomization
was stratified for diabetes”.

Low

Allocation
concealment

“A research nurse who was
not involved in the patients’
follow-up opened the
randomization envelope and
delivered the sutures to the
operating room”.

Low

Performance
bias

Blinding of
participants
and

personnel*

“Both the coated and non-
coated sutures that looked
identical were taken from
their packages and put on
the assist table without any
identification marks before
the operating surgeons
arrived at the operating
room”.

Low

Detection
bias

Blinding of
outcome
assessment*

“All the research nurses
involved in the follow-up of
the patients were blinded to
group allocation”.

The trial was double blind.

Low

Attrition bias

Incomplete

outcome data*

CONSORT patient flow
diagram was reported.
Withdrawal and loss to
follow up reported. This was
modest and equivalent in
each arm.

Low

Reporting
bias

Selective
reporting

Trial protocol published
(NCT01212315).

Primary endpoint defined
(leg wound from associated
SSI) and secondary
endpoints reported. Power
calculation undertaken
(based on reduction of
infections).

Assume PP analysis
undertaken, ITT not
reported.

Low
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Other bias Anything else, “This study was supported Unclear
ideally pre- by the Vastra Gétaland
specified. Healthcare Region
(ALF/LUA grant number
146281 to A.J.) and Ethicon,
Inc., Somerville, NJ, USA”.
No conflicts of interests
declared.

*Assessments should be made for each main outcome or class of outcomes.
_Abbreviations: ITT, intention to treat; PP, per protocol; SSI surgical site infection.
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Table B26. Turtiainen et al. (2012) n=276 randomised.

Bias domain

Source of bias

Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Support for Judgement

Selection
bias

Random
sequence
generation

“The coordinating center Low
performed block

randomization with a block

size of four. The block
randomization was

performed separately for

each center”.

Allocation
concealment

“A research secretary placed Low
pieces of paper containing

the randomization

allocations into sealed

envelopes”.

“The nurses took the suture

out of the package and gave

it to the operating vascular
surgeon”.

Performance
bias

Blinding of
participants
and

personnel*

“Only the nurses in the Low
operating theater knew to
which group each patient
had been randomized”.
“Neither the vascular
surgeons,

the nurses in the surgical
ward, nor the patients knew
to which group a patient had
been randomized.”
Operating surgeons were
blinded to allocation.

Detection
bias

Blinding of
outcome
assessment*

“The randomization code Low
was kept separate from the
trial data until the end of the

study”

Attrition bias

Incomplete

outcome data*

Patient flow diagram was Low
reported. Pre-randomisation
exclusion and post-
randomisation loss to follow
up reported. All randomised
patients analysed except
those who had died,
Withdrawal and loss to
follow up reported. This was
modest and equivalent in
each arm.

ITT and PP analysis not
described.

Reporting
bias

Selective
reporting

Trial protocol not published Unclear

in accessible database.
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Primary endpoint clearly
defined (SSI). Power
calculation reported.
Secondary outcomes appear
arbitrary.

Other bias

Anything else,
ideally pre-
specified.

Funding of study and Unclear
potential conflicts of interest
not reported.

*Assessments should be made for each main outcome or class of outcomes.

_Abbreviations: ITT, intention to treat; PP, per protocol; SSI surgical site infection.
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Table B27. Williams et al. (2011) n=150 (randomised).

Bias domain

Source of bias

Support for Judgement

Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection
bias

Random
sequence
generation

“Randomization was
undertaken in blocks of 50
using random computer
numbers.”.

Low

Allocation
concealment

“Randomization was
performed

in the operating theaters
using sequential sealed
envelopes.”

“Sutures used during the
operations corresponded to
the randomization code”

Low

Performance
bias

Blinding of
participants
and

personnel*

“the surgeon, patient, and
the assessor at follow-up
were blinded to which type
had been used.”

Low

Detection
bias

Blinding of
outcome
assessment*

“All investigators were
conversant with the CDC
definition of SSI and the
ASEPSIS and Southampton
wound scores and were
blinded to the type of suture
that had been used.”

Low

Attrition bias

Incomplete
outcome data*

Study diagram was reported,
but did not inform on patient
numbers. All randomised
patients were treated
according to allocation.
Table reported patient
withdrawals and loss to
follow up, but how this
impacted on analysis was
not clear. Assumption is PP
analysis was used.

Unclear

Reporting
bias

Selective
reporting

Typo in ClinicalTrials.gov
identifier (real record
NCT00830271.

Primary outcome not clearly
defined.Power calculation
provided but informing
rationale not clear.
Statistical analysis of results
not reported.

High

Other bias

Anything else,
ideally pre-
specified.

“This study was supported
by an investigator-initiated
grant from Ethicon”

High
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“Professor Leaper has been
a consultant for the Ethicon
division of Johnson &
Johnson. The remaining
authors have

no conflicting interests.”

*Assessments should be made for each main outcome or class of outcomes.

_Abbreviations: ITT, intention to treat; PP, per protocol; SSI surgical site infection.
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Table B28. Zhang et al. (2011) n=101 (randomised).

Bias domain

Source of bias

Support for Judgement

Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection
bias

Random
sequence
generation

“To ensure an equal
distribution of treatments in
each center, a block
randomization procedure on
a site basis was used with a
block size of 4”.

” from an

ETHICON computer-
generated randomization
schedule.”

Low

Allocation
concealment

“The patients and surgeons
remained blinded up to the
time of wound closure when
a sealed randomization
envelope was opened by a
member of the operating
room staff”.

High

Performance
bias

Blinding of
participants
and

personnel*

Comparator was Chinese
silk suture which is
identifiably different to Plus
Sutures.

High

Detection
bias

Blinding of
outcome
assessment*

Assessment of wound was
done from a digital
photograph. “After all
subjects completed the day
30 visit, Canfield Scientific.
Inc. blinded the photographs
and forwarded them for
Central Assessor for review
and scoring”.

“The primary effectiveness
endpoint of this study was
the score for the cosmetic
outcome, evaluated by the
blinded Central

Assessor.”

Low

Attrition bias

Incomplete
outcome data*

Patient flow diagram
reported with withdrawals
reported (with reasons).
Numbers available for ITT
and PP analysis reported.

Low

Reporting
bias

Selective
reporting

Protocol published:
ClinicalTrials.gov identifier
(NCT00768222).

Primary outcome was
subjective (cosmetic

High
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outcome) and not powered:
“This was a pilot study and
not statistically powered”.
Secondary outcomes not
statistically adjusted for
analysis of multiple
outcomes.

Other bias

Anything else,
ideally pre-
specified.

“This research was High
supported by Ethicon Inc., a
Johnson & Johnson

Company, New Jersey.”.

Nature of study means there

is little generalisability to

decision problem.

*Assessments should be made for each main outcome or class of outcomes.

Abbreviations: ITT, intention to treat; PP, per protocol; SSI surgical site infection.
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Table B29. Chen et al. (2011) n=241 (randomised and analysed).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random Coin flip High

bias sequence

generation
Allocation Method of allocation Unclear
concealment concealment not described.
However no difference in
demographics between
arms.

Performance Blinding of Blinding of patients and Unclear

bias participants surgeon not described
and
personnel*

Detection Blinding of Blinding of assessors not Unclear

bias outcome described
assessment*

Attrition bias  Incomplete No data flow diagram. High

outcome data* No reporting of loss to
follow-up.
ITT and PP analysis not
reported.

Reporting Selective Primary and secondary High

bias reporting outcomes not defined
No published trial protocol.
No power calculation.
Other bias Anything else, “None of the contributing Low

ideally pre-
specified.

authors has any conflict of
interests, including specific
financial interests and
relationships or affiliations
relevant to the subject
matter or materials
discussed in the
manuscript.”

“Funding acknowledgement:
Civilian Administration
Division of Tri-Service
General Hospital, National
Defense Medical Center,
Taipei, Taiwan.”

*Assessments should be made for each main outcome or class of outcomes.
Abbreviations: CSF, cerebral spinal fluid; ITT, modified intention-to-treat; PP, per protocol.
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Table B30. Sala-Perez (2016) n=20 (randomised and analysed).

Bias domain  Source of bias  Support for Judgement Review authors’
judgement (assess as
low, unclear, or high risk
of bias)

Selection Random Permutation table (details Unclear

bias sequence not included). One side of

generation mouth PlusSutures, one side

braided natural black silk.
Allocation Allocation concealment not Unclear
concealment described.

Performance Blinding of “The different color of the High

bias participants filaments precluded operator

and and patient blinding with
personnel* respect to the type of
material used on each side.”
Detection Blinding of As above High
bias outcome
assessment*
Attrition bias  Incomplete No patient flow diagram High
outcome data* reported.
No reporting of loss to
follow-up.
ITT and PP not reported.

Reporting Selective Primary and secondary High

bias reporting outcomes not explicitly
reported.
No published trial protocol.
Power calculation reported
(based on reducing colony
formation); but not enough
information to replicate.

Other bias Anything else,  University funded. Low

ideally pre-
specified.

“financial support from the
oral surgery teaching
healthcare agreement
among the University of
Barcelona, the Consorci
Sanitari Integral and the
Servei Catala de la Salut of
the Generalitat de
Catalunya”.

“Conflicts of interest: None
to declare”

*Assessments should be made for each main outcome or class of outcomes.

Abbreviations: CSF, cerebral spinal fluid; ITT, modified intention-to-treat; PP, per protocol.
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Table B31. ROBIS: Tool to assess risk of bias in systematic reviews
(https://www.bristol.ac.uk/population-health-sciences/projects/robis/robis-tool/)
applied by the EAC to the meta-analysis conducted by the company

Phase 1: Assessing relevance (Optional)
PICO category Target question (e.g. overview or guideline)

Patients/population “Adults and children that need wound closure
after a surgical procedure and in whom
absorbable sutures are an appropriate option”

Intervention(s) Triclosan coated sutures as per scope. Addition
of STRATAFIX™ barbed design for knotless
suturing.

Comparator(s) “Sutures that do not contain an antibacterial
agent”

Outcome(s) Incidence of SSls.

Phase 2: Identifying concerns with the review process

DOMAIN 1: STUDY ELIGIBILITY CRITERIA

Describe the study eligibility criteria, any restrictions on eligibility and
whether there was evidence that objectives and eligibility criteria were pre-
specified:

1.1 Did the review adhere to pre-defined objectives Y
and eligibility criteria?

1.2 Were the eligibility criteria appropriate for the Y
review question?

1.3 Were eligibility criteria unambiguous? Y

1.4 Were any restrictions in eligibility criteria based on | PY
study characteristics appropriate (e.g. date, sample
size, study quality, outcomes measured)?

1.5 Were any restrictions in eligibility criteria based on | Y
sources of information appropriate (e.g. publication
status or format, language, availability of data)?

Concerns regarding specification of study eligibility criteria | LOW

Rationale for concern:

Study eligibility criteria was clearly reported in the submission and was
consistent with the scope. STRATAFIX sutures, which were determined to
not be in scope, were included in sensitivity analysis.

DOMAIN 2: IDENTIFICATION AND SELECTION OF STUDIES

Describe methods of study identification and selection (e.g. number of reviewers
involved):

2.1 Did the search include an appropriate range of Y
databases/electronic sources for published and
unpublished reports?

2.2 Were methods additional to database searching Y
used to identify relevant reports?

2.3 Were the terms and structure of the search Y
strategy likely to retrieve as many eligible studies as
possible?
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2.4 Were restrictions based on date, publication Y
format, or language appropriate?

2.5 Were efforts made to minimise error in selection of | Y
studies?

Concerns regarding methods used to identify and/or select | LOW
studies

Rationale for concern:

Studies were directly identified from the literature review. No errors were
identified in the methodology uses and it was considered to be
comprehensive. The EAC has cross referenced the included studies with
other systematic reviews and has not identified any RCTs that should have
been included.

DOMAIN 3: DATA COLLECTION AND STUDY APPRAISAL

Describe methods of data collection, what data were extracted from studies
or collected through other means, how risk of bias was assessed (e.g.
number of reviewers involved) and the tool used to assess risk of bias:

3.1 Were efforts made to minimise error in data collection? |Y

3.2 Were sufficient study characteristics available for | Y
both review authors and readers to be able to interpret
the results?

3.3 Were all relevant study results collected foruse in | Y
the synthesis?

3.4 Was risk of bias (or methodological quality) Y
formally assessed using appropriate criteria?

3.5 Were efforts made to minimise error in risk of bias Y
assessment?

Concerns regarding methods used to collect data and LOW

appraise studies

Rationale for concern:

Studies were appraised using a modified Cochrane risk of bias tool, as
specified by the submission template. However, it the narrative on study
limitations, risk of bias, and implications for results was lacking.

DOMAIN 4: SYNTHESIS AND FINDINGS

4.1 Did the synthesis include all studies that it should? | Y

4.2 Were all pre-defined analyses reported or departures Y
explained?

4.3 Was the synthesis appropriate given the nature Y
and similarity in the research questions, study designs
and outcomes across included studies?

4.4 Was between-study variation (heterogeneity) Y
minimal or addressed in the synthesis?
4.5 Were the findings robust, e.g. as demonstrated PY

through funnel plot or sensitivity analyses?

Were biases in primary studies minimal or addressed in the | PN/N
synthesis?

Concerns regarding the synthesis and findings UNCLEAR

Rationale for concern:
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Synthesis of data was conducted appropriately with recognised techniques
for measuring study heterogeneity and appropriate sensitivity analysis
(including influence analysis and “leave-one-out” plots. However, this did
not included sensitivity analysis stratified by study quality, meaning that
lower quality studies had equal weighting with high quality studies.

Phase 3: Judging risk of bias

synthesis and findings

Domain Concern Rationale for
concern

1. Concerns regarding specification | LOW No specific

of study eligibility criteria concerns.

2. Concerns regarding methods LOW No specific

used to identify and/or select concerns.

studies

3. Concerns regarding methods LOW No specific

used to collect data and appraise concerns.

studies

4. Concerns regarding the UNCLEAR Sensitivity analysis

based on study

quality not
performed;
otherwise no
concerns.

RISK OF BIAS IN THE REVIEW

A. Did the interpretation of findings address all of the | Y

concerns identified in Domains 1 to 47?

B. Was the relevance of identified studies to the review's Y

research question appropriately considered?

C. Did the reviewers avoid emphasizing results on the PY

basis of their statistical significance?

Risk of bias in the review LOW

Rationale for risk:

This was a well-performed systematic review and meta-analysis with an
overall low risk of bias. However, the interpretation of the results is limited
by the quality of some of the informing studies, in particular the quality of
reporting in these studies. It would have been appropriate to investigate
issues pertaining to this more thoroughly through the use of sensitivity
analysis concerning study quality and size.

Key: Y, yes; PY, probably yes; PN, probably no; N, no; NI, no information.
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Appendix C: Studies included in systematic reviews

Table C1. Results from snowballing of systematic reviews and meta-analyses
reported in the MedTech Innovation Briefing (MIB) 204 (NICE, 2020) and
NG125 (NICE, 2019a).
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Arlsan et al.
1 | (Dis Colon Rectum, 2014)*
Arlsan et al.
2 | (intJ Colorectal Dis, 2018)
Baracs et al.
3 (Surg Infect, 2011)
Chen et al.
4 | (Eur J Surg Oncol, 2011)
Defazio et al.
5 (Fertil Steril, 2005; J Min
Invasive Gynaecol, 2005)*
Deliaert et al
6 (J Plast Reconstr Aesthet
Surg, 2008)t
Diener et al.
7 (Lancet, 2014)
Ford et al.
8 (Surg Infect, 2005)
Fraccalvieri et al.
9 (Cir Esp, 2014)%
Galal and El-Hindawy
10 (Am J Surg, 2011)
Hedde-Parison et al.
" (Prog Urol, 2013)%
Hoshino et al.
12 (Int Surg, 2013)t
Huszar et al.
13 (Magyar Sebeszet, 2012)
[Hungarian]
Ichida et al.
14 (Surgery, 2018)
Isik et al.
15 (Heart Surg Forum, 2012)
Justinger et al.
16 (Surgery, 2009)t
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Justinger et al.
17 (Langenbecks Arch Surg,
2011)t
Justinger et al.
18 (Surgery, 2013)
Karip et al.
19 (Surg Infect, 2016)
Khachatryan et al.
20 (Surg Infect, 2011)*
Laas et al.
21 (Int J Breast Cancer,
2012)t
Lin et al.
22 (Biomed Res Int 2018)
Mattavelli et al.
23 (Surg Infect, 2015)
Mattavelli et al.
24 (Surg Infect, 2011)*
Mingmalairak et al.
25 | () Med Assoc Thai, 2009)
Nakamura et al.
26 (Surgery, 2013)
Nakamura et al.
27 (Surg Infect, 2016)f
Okada et al.
28 (Surg Infect, 2014)t
Olmez
29 | (surgical Infections, 2019)
Olmez and Colak
30 (50th Conrgess, 2015)*
Rasic et al.
31 (Coll Antropol, 2011)
Renko et al.
32 | (Lancet Infect Dis, 2017)
Roy et al.
33 | (IntJ Pharmaceut Sci Res,
2019)**
Rozzelle et al.
34 (J Neurosurg Pediatr,
2008)
Ruiz-Tovar et al.
35 (Surg Infect, 2015)
Ruiz-Tovar et al.
36 (J Am Coll Surg, 2020)
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Santos
37 (Braz J Cardiovasc Surg,
2019)
Seim et al.
38 (Interact Cardiovasc
Thorac Surg, 2012)
Singh et al.
39 (Heart Surg Forum, 2010)*
Soomro
40 (Med Forum, 2017)
Sprowson et al.
4“1 (Bone Joint J, 2018)
Stadler and Fleck
42 (Interact Cardiovasc
Thorac Surg, 2011)t
Sundaram
43 (Musculoskeletal Surgery,
2020)
Sundaram
44 1 (HIP International, 2020)
Sukeik
45 (World J Orthop, 2019)
Steingrimsson et al.
46 | (Eur J Clin Microbiol Infect
Dis, 2015)
Tabrizi et al.
47 | (IntJ Oral Maxillofac Surg,
2019)
Takeno et al.
48 (Surg Infect, 2016)f
Thimour-Bergstrom et al.
49 (Eur J Cardiothorac Surg,
2013)
Turtiainen et al.
50 (World J Surg, 2012)
Ueno et al.
51 (Spine J, 2015)t
Williams et al.
52 (Surg Infect, 2011)
Yam & Orlina
53 (Surg Infect, 2013)*
Yamashita et al.
54 (J Surg Res, 2016)f
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Zhang et al.
> (Chin Med J, 2011)
Zhuang et al.
56 (J Clin Rehab Tissue Eng
Res, 2009)f
Total included studies 34 21 18 29 15 25 14 32

Abbreviations: RCT randomised controlled trial;

* Conference abstract/poster

T Non-RCT study design (including pilot with no hypothesis testing, cohort with historical controls
T Full paper only available in non-English language
** Not PlusSutures (different manufacturer)
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Appendix D: Literature search for adverse events

Search strategies:
Database(s): Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-Data-
Review & Other Non-Indexed Citations, Daily and Versions(R) 1946 to March 09,

2021
Search Strategy:
# Searches Results
1 | Sutures/ 17438
2 | Suture Techniques/ 43323
3 [sutur$.ti,ab, kf. 81552
4 | stitch$.ti,ab,kf. 5695
((surg$ or dissect$ or excis$ or fascia$ or incis$ or intraoperat$ or
5 operat$ or postdissect$ or postexcis$ or postincis$ or postoperat$ or 81697
postsurg$ or perioperat$ or skin or skins or tissue$ or wound$) and
(ligat$ or loop$ or thread$)).ti,ab,kf.
6 |or/1-5 186367
7 | Surgical Fixation Devices/ 189
8 | Wound Closure Techniques/ 1646
((surg$ or dissect$ or excis$ or fascia$ or incis$ or intraoperat$ or
9 operat$ or postdissect$ or postexcis$ or postincis$ or postoperat$ or 103692
postsurg$ or perioperat$ or skin or skins or tissue$ or wound$) adj6
(approximat$ or clos$ or fasten$ or fixat$ or secur$)).ti,ab, kf.
10 (device$ adj6 (approximat$ or clos$ or fasten$ or fixat$ or 14145
secur$)).ti,ab, kf.
11 | ((fascia$ or skin or skins or tissue$ or wound$) adj6 device$).ti,ab,kf. | 7890
12 | or/7-11 123123
136 or 12 294824
14 | Triclosan/ 2971
15 | triclosan$.ti,ab,kf,rn,nm. 4341
(cgp433$ or cgp-433% or ch3565% or ch-3565% or cloxifenol$ or
dndi1246774$ or dndi-1246774$ or dp300$ or dp-300% or fat-80% or
16 | fat80$ or gp41-353% or gp41353% or irgacare$ or irgacide$ or 6345
irgagard$ or irgasan$ or lexol-300$ or lexol300$ or ster-zac$ or
sterzac$ or tcs or tricosan$).ti,ab,kf,rn,nm.
17 (222-182-2 or _3380—34—5 or 4640-01-1 or 4nm5039y5x or 2971
5174ur1dp5).ti,ab,kf,rn,nm.
18 | or/14-17 9823
((antibacterial$ or anti-bacterial$ or antibiotic$ or anti-biotic$ or
19 antiinfective$ or anti-infective$ or antimicrobial$ or anti-microbial$ or 6629
antimicrobical$ or anti-microbical$ or antiseptic$ or anti-septic$ or
biocid$) adj20 (coat$ or impregnat$)).ti,ab, kf.
20 (13 and (18 or 19) 463
21 | plus$ suture$.ti,ab, kf. 38
22 ((ar_w_tibact.erial$ or anti-bacfterial$ or a_nti_biotic5$ or anti-t?iot!c$ or 102
antiinfective$ or anti-infective$ or antimicrobial$ or anti-microbial$ or
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antimicrobical$ or anti-microbical$ or antiseptic$ or anti-septic$ or
biocid$) adj sutur$).ti,ab, kf.

23 | ((pds$ or pds-ii) adj plus$).ti,ab,kf. 20

24 | ((pds$ adj4 plus$) and sutur$).ti,ab kf. 28

25 | (monocryl$ adj4 plus$).ti,ab, kf. 9

26 | (vicryl$ adj4 plus$).ti,ab,kf. 61

27 | (pds$ or monocryl$ or vicryl$).ti,ab,kf. and (18 or 19) 73

28 | stratafix$.ti,ab, kf. 41

29 | tissue control device$.ti,ab,kf. 9

30 ((polydioxanon$ or poliglecapron$ or polyglactin$) adj3 g
plus$).ti,ab,kf.

31 (1%(;Iydioxanon$ or poliglecapron$ or polyglactin$).ti,ab,kf. and (18 or 64

32| or/21-31 255

33|20 or 32 598

34 | exp animals/ not humans/ 4797816

35| (news or editorial).pt. 765050

36| 33 not (34 or 35) 497

37 | limit 36 to english language 457

38 | limit 37 to yr="2004 -Current" 412

39 | complicat®.ti,ab. 1136074

40 | ae.fs. 1780579

41 | safe*.ti,ab. 923352

42 | exp postoperative complications/ 560486

43 | failure®.ti,ab. 737822

44 | adverse.ti,ab. 535335

45| co.fs. 2018649

46 | failed.ti,ab. 282131

47 | exp equipment failure/ 88366

48 | removal.ti,ab. 359811

49 | equipment safety/ 10364

50 | problem*.ti,ab. 1083639

51 | side effect*.ti,ab. 257885

52 | Harmful.ti,ab. 63313

53 | Tolerated.ti,ab. 142970

54 | loosen*.ti,ab. 21820

55| Intraoperative Complications/ 32471

56 | migration.ti,ab. 268653

57 | breakag*.ti,ab. 15744

58 | discomfort.ti,ab. 47427

59 | displacement.ti,ab. 93272

60 | (detrimental adj2 effect*).ti,ab. 29235

61 | untoward effects.ti,ab. 2163
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62| or/39-61 7582847

63|38 and 62 291

64 | exp Hypersensitivity/ 350132

65 | (allerg* or hypersensitiv* or anaphyla®).ti,ab,kw. 277561

66 | exp Inflammation/ 351277

67 | inflamma®.ti,ab,kw. 994275

68 | Incisional Hernia/ 788

69 | (incisional adj2 (hernia or rupture)).ti,ab,kw. 3557

70 | Surgical Wound Dehiscence/ 7519

71 | (wound adj3 (dehiscence or reopen* or re open*)).ti,ab,kw. 4920

72 | (fail* adj5 (suture* or resorption or absorb*)).ti,ab,kw. 1874

73| Pain, Postoperative/ 40799
((post operative or postoperative or post surgical or postsurgical or

74 | wound) adj3 (pain* or discomfort or uncomfortable or comfort* or 39166
irritat*)).ti,ab,kw.

75| Erythema/ 11830

76 | erythema.ti,ab,kw. 30185

77 | or/64-76 1685695

78|38 and (62 or 77) 300
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Database(s): Embase 1996 to 2021 Week 09
Search Strategy:

# | Searches Results

1 |exp suture/ 58622

2 suture technique/ or suturing method/ or suture material/ or 05842
absorbable suture material/ or nonabsorbable suture material/

3 |sutur$.ti,ab,kw,dq,dv,my. 95806

4 |stitch$.ti,ab,kw,dq,dv,my. 8015
((surg$ or dissect$ or excis$ or fascia$ or incis$ or intraoperat$ or

5 operat$ or postdissect$ or postexcis$ or postincis$ or postoperat$ or 98541
postsurg$ or perioperat$ or skin or skins or tissue$ or wound$) and
(ligat$ or loop$ or thread$)).ti,ab,kw,dq,dv,my.

6 |or/1-5 214408

7 |orthopedic fixation device/ 1802

8 |wound closure/ 17309
((surg$ or dissect$ or excis$ or fascia$ or incis$ or intraoperat$ or
operat$ or postdissect$ or postexcis$ or postincis$ or postoperat$ or

9 |postsurg$ or perioperat$ or skin or skins or tissue$ or wound$) adj6 | 116235
(approximat$ or clos$ or fasten$ or fixat$ or
secur$)).ti,ab,kw,dq,dv,my.

10 (device$ adj6 (approximat$ or clos$ or fasten$ or fixat$ or 52183
secur$)).ti,ab,kw,dq,dv,my.

11 ((fascia$ or skin or skins or tissue$ or wound$) adj6é 10437
device$).ti,ab,kw,dq,dv,my.

12 |or/7-11 149994

136 0or12 344098

14 | triclosan/ 5163

15 | triclosan$.ti,ab,kw,rn,tn,dq,dy. 5596
(cgp433$ or cgp-433$ or ch3565% or ch-3565$ or cloxifenol$ or
dndi1246774$ or dndi-1246774% or dp300% or dp-300% or fat-80% or

16 | fat80$ or gp41-353% or gp41353$ or irgacare$ or irgacide$ or 8670
irgagard$ or irgasan$ or lexol-300$ or lexol300$ or ster-zac$ or
sterzac$ or tcs or tricosan$).ti,ab,kw,rn,tn,dq,dy.

17 (222-182-2 or 3380-34-5 or 4640-01-1 or 4nm5039y5x or 4870
5174ur1dp5).ti,ab,kw,rn,tn,dq,dy.

18 | or/14-17 13272
((antibacterial$ or anti-bacterial$ or antibiotic$ or anti-biotic$ or

19 antiinfective$ or anti-infective$ or antimicrobial$ or anti-microbial$ or 7499
antimicrobical$ or anti-microbical$ or antiseptic$ or anti-septic$ or
biocid$) adj20 (coat$ or impregnat$)).ti,ab,kw,dq,dv,my.

20|13 and (18 or 19) 650

21 | plus$ suture$.ti,ab,kw,dq,dv,my,dm. 39
((antibacterial$ or anti-bacterial$ or antibiotic$ or anti-biotic$ or

29 antiinfective$ or anti-infective$ or antimicrobial$ or anti-microbial$ or 195
antimicrobical$ or anti-microbical$ or antiseptic$ or anti-septic$ or
biocid$) adj sutur$).ti,ab,kw,dq,dv,my,dm.
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23 | ((pds$ or pds-ii) adj plus$).ti,ab,kw,dq,dv,my,dm. 51

24 | ((pds$ adj4 plus$) and sutur$).ti,ab,kw,dqg,dv,my,dm. 50

25 | (monocryl$ adj4 plus$).ti,ab,kw,dq,dv,my,dm. 23

26 | (vicryl$ adj4 plus$).ti,ab,kw,dq,dv,my,dm. 111

27 | (pds$ or monocryl$ or vicryl$).ti,ab,kw,dq,dv,my,dm. and (18 or 19) |[117

28 | stratafix$.ti,ab,kw,dq,dv,my,dm. 121

29 | tissue control device$.ti,ab,kw,dq,dv,my,dm. 17

30 ((polydipxanon$ or poliglecapron$ or polyglactin$) adj3 33
plus$).ti,ab,kw,dq,dv,my,dm.

31 (pondiox_anon_$ or poliglecapron$ or 103
polyglactin$).ti,ab,kw,dq,dv,my,dm. and (18 or 19)

32| or/21-31 444

33|20 or 32 911

34 (animal/ or animal experiment/ or animal model/ or animal tissue/ or 4974077
nonhuman/) not exp human/

35 | editorial.pt. 599571

36 | 33 not (34 or 35) 732

37 | limit 36 to english language 691

38 | limit 37 to yr="2004 -Current" 664

39| co.fs. 1422177

40 | complicat*.ti,ab. 1421019

41 | safe*.ti,ab. 1296359

42 | failure®.ti,ab. 940486

43 | exp medical device complication/ 133363

44 | adverse.ti,ab. 780948

45 | failed.ti,ab. 302324

46 | exp postoperative complication/ 609324

47 | problem®.ti,ab. 1076626

48 | side effect*.ti,ab. 315611

49 | discomfort.ti,ab. 63794

50 | loosen*.ti,ab. 22260

51 |removal®.ti,ab. 367007

52 | complications.kw. 67104

53 | migration.ti,ab. 306360

54 | ae.fs. 1015485

55 | device related events.ti,ab. 149

56 | adverse effects/ 40095

57 | device safety/ 13716

58 | safety/ 245062

59 | peroperative complication/ 45471

60 | tolerated.ti,ab. 206851

61 | failing.ti,ab. 35666

62 | or/39-61 6965212
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63|38 and 62 519
64 | hypersensitivity/ or allergic reaction/ 54254
65 | anaphylaxis/ 35640
66 | (allerg* or hypersensitiv* or anaphyla*).ti,ab,kw. 300440
67 | inflammation/ 433865
68 | inflamma*.ti,ab,kw. 1340346
69 | incisional hernia/ 7229
70 | (incisional adj2 (hernia or rupture)).ti,ab,kw. 5563
71 | wound dehiscence/ 17359
72 | (wound adj3 (dehiscence or reopen* or re open®)).ti,ab,kw. 6544
73 | (fail* adj5 (suture* or resorption or absorb*)).ti,ab,kw. 1888
74 | postoperative pain/ 66036
((post operative or postoperative or post surgical or postsurgical or
75 | wound) adj3 (pain* or discomfort or uncomfortable or comfort* or 52956
irritat*)).ti,ab,kw.

76 | erythema/ 64357
77 | erythema.ti,ab,kw. 37650
78| or/64-77 1821873
79|38 and (62 or 78) 533
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Cinahl via EBSCOHost

#

Query

Results

S1

(MH "Sutures")

3,700

S2

(MH "Suture Techniques")

6,219

S3

TI sutur* or AB sutur*

12,065

S4

TI stitch* or AB stitch*

1,029

S5

TI((surg* or dissect* or excis* or fascia* or incis* or intraoperat*
or operat® or postdissect® or postexcis* or postincis® or
postoperat* or postsurg* or perioperat* or skin or skins or
tissue* or wound*) and (ligat* or loop* or thread*)) or AB((surg*
or dissect* or excis* or fascia* or incis* or intraoperat* or
operat® or postdissect™ or postexcis* or postincis* or
postoperat® or postsurg* or perioperat* or skin or skins or
tissue* or wound*) and (ligat* or loop* or thread™))

8,046

S6

S1OR S2 OR S30OR S4 OR S5

23,642

S7

(MH "Surgical Fixation Devices")

157

S8

TI((surg* or dissect* or excis* or fascia® or incis* or intraoperat*
or operat® or postdissect* or postexcis* or postincis* or
postoperat* or postsurg* or perioperat* or skin or skins or
tissue* or wound*) N6 (approximat* or clos* or fasten* or fixat*
or secur*)) or AB((surg* or dissect* or excis* or fascia* or incis*
or intraoperat* or operat* or postdissect* or postexcis* or
postincis* or postoperat® or postsurg* or perioperat® or skin or
skins or tissue* or wound*) N6 (approximat* or clos* or fasten*
or fixat* or secur®))

21,525

S9

TI(device® N6 (approximat® or clos* or fasten* or fixat* or
secur®)) or AB(device* N6 (approximat® or clos* or fasten* or
fixat* or secur*))

4,103

S10

TI((fascia* or skin or skins or tissue* or wound*) N6 device*) or
AB((fascia* or skin or skins or tissue* or wound*) N6 device*)

1,837

S11

S7 OR S8 OR S9 OR S10

26,451

S12

S6 OR S11

47,110

S13

(MH "Triclosan")

271

S14

Tl triclosan* or AB triclosan*

397

S15

Tl(cgp433* or cgp-433* or ch3565* or ch-3565* or cloxifenol*
or dndi1246774* or dndi-1246774* or dp300* or dp-300* or fat-
80* or fat80* or gp41-353* or gp41353* or irgacare* or
irgacide* or irgagard* or irgasan* or lexol-300* or lexol300* or
ster-zac* or sterzac* or tcs or tricosan*) or AB(cgp433* or cgp-
433* or ch3565* or ch-3565* or cloxifenol* or dndi1246774* or
dndi-1246774* or dp300* or dp-300* or fat-80* or fat80* or
gp41-353* or gp41353* or irgacare” or irgacide* or irgagard* or
irgasan® or lexol-300* or lexol300* or ster-zac* or sterzac* or
tcs or tricosan®)

708

S16

T1(222-182-2 or 3380-34-5 or 4640-01-1 or 4nm5039y5x or
5174ur1dp5) or AB(222-182-2 or 3380-34-5 or 4640-01-1 or
4nm5039y5x or 5174ur1dp5)

514
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S17 | S13 OR S14 OR S15 OR S16 1,174
TI((antibacterial* or anti-bacterial* or antibiotic* or anti-biotic* or
antiinfective™ or anti-infective* or antimicrobial* or anti-
microbial* or antimicrobical* or anti-microbical* or antiseptic* or

318 anti-septic* or biocid*) N20 (coat* or impregnat*)) or 933
AB((antibacterial* or anti-bacterial* or antibiotic* or anti-biotic*
or antiinfective* or anti-infective* or antimicrobial* or anti-
microbial* or antimicrobical* or anti-microbical* or antiseptic* or
anti-septic* or biocid*) N20 (coat* or impregnat*))

S19 | S12 AND (S17 OR S18) 120

S20 | TI("plus* suture*™) OR AB("plus* suture*") 8
TI((antibacterial* or anti-bacterial* or antibiotic* or anti-biotic* or
antiinfective™ or anti-infective* or antimicrobial* or anti-
microbial* or antimicrobical* or anti-microbical* or antiseptic* or

S21 anti-septic* or biocid*) NO sutur*) or AB((antibacterial* or anti- 27
bacterial* or antibiotic* or anti-biotic* or antiinfective* or anti-
infective® or antimicrobial* or anti-microbial* or antimicrobical*
or anti-microbical* or antiseptic* or anti-septic* or biocid*) NO
sutur®)

S22 | TI((pds™ or pds-ii) NO plus*) or AB((pds* or pds-ii) NO plus*) 11
TI((pds* N4 plus*) and sutur*) or AB((pds* N4 plus*) and

S23 sutur®) 9

S24 | Tl(monocryl* N4 plus*) or AB(monocryl* N4 plus*) 10

S25 | Tl(vicryl* N4 plus™) or AB(vicryl* N4 plus™) 5

326 (Tl(pds* or monocryl* or vicryl*) or AB(pds* or monocryl* or 11
vicryl*)) AND (S17 OR S18)

S27 | Tl stratafix® or AB stratafix* 20

S28 | TI("tissue control device™) or AB("tissue control device*") 5
TI((polydioxanon* or poliglecapron* or polyglactin®) N3 plus*)

S29 | or AB((polydioxanon* or poliglecapron® or polyglactin®) N3 8
plus™)

(Tl(polydioxanon* or poliglecapron® or polyglactin®) or

S30 | AB(polydioxanon* or poliglecapron* or polyglactin*)) AND (S17 | 17
OR $S18)

331 S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR 77
S27 OR S28 OR S29 OR S30

S32 | S19 OR S31 (Published Date: 20040101-20201231) 158

S33 | MW "co" AND MW "complications" 399,460

S34 | MW "ae" 418,511

S35 | Tl complicat* or AB complicat* 231,102

S36 | Tl safe* or AB safe* 293,306

S37 | (MH "Postoperative Complications+") 121,544

S38 | Tl failure* or AB failure*® 162,269

S39 | Tl adverse or AB adverse 151,258

S40 | Tl failed or AB failed 39,957

S41 | (MH "Equipment Failure+") 21,413

S42 | Tl removal or AB removal 33,988
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S43 | (MH "Equipment Safety") 4,763
S44 | Tl problem™ or AB problem* 276,254
S45 | Tl side effect” or AB side effect” 46,355
S46 | Tl harmful or AB harmful 14,473
S47 | Tl tolerated or AB tolerated 27,429
S48 | Tl loosen* or AB loosen* 5,342
S49 | (MH "Intraoperative Complications") 7,722
S50 | Tl migration or AB migration 22,723
S51 | Tl breakag® or AB breakag* 1,385
S52 | Tl discomfort or AB discomfort 15,192
S53 | Tl displacement or AB displacement 13,428
S54 | Tl detrimental N2 effect* or AB detrimental N2 effect* 5,455
S55 | Tl untoward effects or AB untoward effects 454
S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR
S56 S40 OR S41 OR S42 OR S43 OR S44 OR S45 OR S46 OR 1672.979
S47 OR S48 OR S49 OR S50 OR S51 OR S52 OR S53 OR T
S54 OR S55
S57 | S32 AND S59 125
S58 | (MH "Hypersensitivity+") 71,954
S59 TI ( (allerg* o_r_hi/persensitiv* gr anaphyla*) ) OR AB ( (allerg* 38,012
or hypersensitiv* or anaphyla®) )
S60 | (MH "Inflammation+") 65,213
S61 | Ti inflamma* or AB inflamma* 141,979
S62 TI( (ipcisional N2 (hernia or rupture)) ) OR AB ( (incisional N2 1,055
(hernia or rupture)) )
S63 | (MH "Surgical Wound Dehiscence") 1,563
S64 Tl ( (wound N3 (dehiscence or reopen* or re open*)) ) OR AB ( 1145
(wound N3 (dehiscence or reopen* or re open*)) ) ’
S65 TI ( (fail* N5 (suture* or resorption or absorb*)) ) OR AB ( (fail* 485
N5 (suture* or resorption or absorb*)) )
S66 | (MH "Postoperative Pain") 18,036
Tl ( ((post operative or postoperative or post surgical or
postsurgical or wound) N3 (pain* or discomfort or
S67 uncomfortable or comfort* or irritat*)) ) OR AB ( ((post 14169
operative or postoperative or post surgical or postsurgical or ’
wound) N3 (pain* or discomfort or uncomfortable or comfort* or
irritat®)) )
S68 | (MH "Erythema") 1,948
S69 | Tl erythema or AB erythema 4,166
s70 S58 OR S59 OR S60 OR S61 OR S62 OR S63 OR S64 OR 286.212
S65 OR S66 OR S67 OR S68 OR S69 ’
S71 | S35 AND (S56 OR S70) 127
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Figure C1. PRISMA diagram of EAC’s literature search and sift for adverse events

(Moher et al., 2009).

Identification

Records identified through
database searching
(n =960}

¥

Records after duplicates removed
{n=608)

[ Screening

|

Eligibility

Included

¥

Records screened

(n = 608)

¥

Full-text articles assessed

Records excluded
(n =558, incl. 29 papers
glready incl.in clinical
submission)

for eligibility
(n=58)

k

Studies included in
qualitative synthesis
(n=18)

Full-text articles excluded,
with reasons
(n=40)

- 20 abstracts

- 9did not record
adverse events

- Sincorrect
intervention

- dreviews/letters

- 2 foreign language

External Assessment Centre report: MT507 Plus Sutures

Date: April 2021

187 of 271



Appendix E: Forest plots
Figure E1. Adult subgroup, updated to include Ruiz-Tovar 2015.

Experimental Control Weight  Weight
Study Events Total Events Total Risk Ratio RR 95%-Cl (fixed) (random)
Arslan 2018, Turkey 9 86 19 91 —'—H 050 [024; 1.05] 32% 4 5%
Baracs 2011, Hungary 23 188 24 197 S 1.00 [059; 1.72] 41% 5.9%
Diener 2014, Germany 87 BE&v 95 598 082 [071, 1.21] 165% 3.0%
Galal 2011, Egypt (All) 17 230 33 220 — 049 [028, 0.86] 5HB8% 5.8%
Justinger 2013, Germany 31 4858 42 371 i 056 [0.36, 0.88] 82% G.6%
Lin 2018, Taiwan o0 m 2 020 [0.01, 4.068] 04% 0.5%
Mattavelli 2015, ltaly 18 140 15 141 T 121 [063, 230] 26% 5.1%
Oimez 2019, Turkey (Ally 60 445 116 445 052 [0.39; 0.69] 201% 7.8%
Ruiz-Tovar 2015, Spain 5 &0 18 51 —— 028 [011, 070] 31% 3.6%
Ruiz-Tovar 2020, Spain 4 45 11 47 038 [013 1.11] 19% 2.9%
Santos 2019, Brazil 13 251 20 257 — 067 [034 1.31] 34% 4.9%
Seim 2012, Norway 16 160 17 163 - 096 [050; 1.83] 29% 51%
Soomro 2017, Pakistan 7 188 11 189 064 [0.25 161 1.9% 3.5%
Sprowson 2018, UK 21 1164 32 1273 - 072 [042 1.24] 53% 5.8%
Sukeik 2019, UK 4 81 1 69 3410392977 0.2% 0.9%
Tabrizi 2019, Iran 12 160 11 160 - 1.09 [0.50; 2.40] 1.9% 4.2%
Thimour-Bergstrom 2013, Sweden (Leq) 23 184 38 190 —':[7 0.62 [0.39; 1.01] 6.5% 6.4%
Thimour-Bergstrom 2013, Sweden (Sternum) 23 179 20 178 HE— 114 [0.65 2.01] 3.5% 5%
Turtiainen 2012, Finland 3 139 o 137 = 1.02 [0.65 1.59] 52% 5.6%
Williams 2011, Wales 10 66 14 61 — T 066 [0.32 1.37] 25% 4 5%
Zhang 2011, China 2 46 5 43 037 [008 1.83] 09% 1.6%
Fixed effect model 4926 4932 0.72 [0.64; 0.81] 100.0% -
Random effects model < 0.71 [0.59; 0.86] —  100.0%
Prediction interval | | — ; : [0.32; 1.61]

Heterogeneity: 1~ = 38%, T = 0.1424, p = 0.04
0.01 01 1 10 100
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Figure E2. High-quality studies only.

Experimental Control Weight Woeight
Study Events Total Events Total Risk Ratio RR 95%-Cl (fixed) (random)
Diener 2014, Garmany 87 bBa7 95 5o8 | 092 [0.71;1.21] 326% 16.8%
Ichida 2018, Japan 35 508 30 505 -}4— 116 [0.72,1.86] 10.3% 13.0%
Lin 2018, Taiwan 0 m 2 m ! 0.20 [0.01;,406] 09% 0.9%
Mattavelli 2015, ltaly 18 140 15 141 ! 121 [063,230] 51% 10.0%
Renko 2017, Finland 20 T8 42 779 - 0.48 [0.28;,0.80] 144% 12.0%
Santos 2019, Brazil 13 251 20 257 i 0.67 [0.34,1.31] 6.8% 9 5%
Thimour-Bergstrom 2013, Sweden (Leg) 23 184 38 190 p 0.62 [0.39;1.01] 128% 12.9%
Thimour-Bergstrom 2013, Sweden (Sternum) 23 179 20 178 -gl-'— 1.14 [0.65 201 6£9% 11.3%
Turtiainen 2012, Finland 31 138 30 137 T- 1.02 [0.65;1.59] 10.3% 13.5%

i

Fixed effect model 2817 2836 . 0.86 [0.74;1.01] 100.0% -
Random effects model 0.85 [0.64; 1.13] - 100.0%

Prediction interval ! | [0.37; 1.98]

Heterogeneity: I° = 36%, "= 0.1132, p = 0.13
0.01 0.1 1 10 100
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Figure E3. High and moderate-quality studies only.

Experimental Control Weight Weight
Study Events Total Events Total Risk Ratio RR 95%-Cl (fixed) (random)
Diener 2014, Germany 87 587 96 598 082 [071 1.21] 21.7% 10.3%
Galal 2011, Eqypt (4lI) 17 230 33 220 = 049 [0.28; 0.8BB] 7.7% 7.4%
Ichida 2018, Japan 35 508 30 505 i 116 [0.72; 1.86] 6.9% 8.2%
Justinger 2013, Germany 31 485 42 371 - 056 [0.36, 0.88] 108% 8.5%
Lin 2018, Taiwan . 51 2 5 0.20 [0.01; 406] 06% 0.7%
Mattavelli 2015, ltaly 18 140 15 141 T 121 [0.63; 2.30] 3.4% 6.6%
MNakamura 2013, Japan 9 206 19 204 —=-H 047 [0.22; 1.01] 44% 5.6%
Renko 2017, Finland 20 778 42 779 — 048 [0.28; 0.80] 96% T7%
Santos 2019, Brazil 13 251 20 257 T 0D.B7 [0.24; 1.31] 45% 5.3%
Sprowson 2018, UK 21 1164 32 1273 =T 072 [0.42; 1.24] 7.0% 7.5%
Sukeik 2019, UK 4 81 1 69 —+— 3.41[039;2977] 02% 1.2%
Thimour-Bergstrom 2013, Sweden (Leg) 23 184 38 190 5 0.62 [0.39; 1.01] B8.5% 8.2%
Thimour-Bergstrom 2013, Sweden (Sternum) 23 179 20 178 ol 1.14 [0.65 2011 4.6% 7.3%
Turtiainen 2012, Finland 31 139 a0 137 T 1.02 [0.65; 1.59] 6£.9% 35%
Williams 2011, Wales 10 66 14 61 T 0.66 [0.32; 1.37]1 3.3% 5.8%
Fixed effect model 5049 5034 : 0.77 [0.68; 0.88] 100.0% s
Random effects model 0.75 [0.61; 0.94] - 100.0%
Prediction interval : | e | | [0.33; 1.79]

Heterogeneity: 1~ = 39%, ° = 0.1407, p = 0.05
001 01 1 10 100
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Figure E4. Low-quality studies only.

Experimental Control Weight Weight
Study Events Total Events Total Risk Ratio RR 95%-Cl (fixed) (random)
Arslan 2018, Turkey 9 88 19 9 —'-E- 050 [024; 105] 7.8% 10.5%
Baracs 2011, Hungary 23 188 24 197 4!-— 1.00 [059; 1.72] 99% 13.2%
Ford 2005, USA 3 M 0 44 —g——'i 340 [0.18; 64.49] 0.3% 1.4%
Isik 2012, Turkey 9 170 19 340 —E-'— 095 [044, 205] 53% 10.1%
Mingmalairak 2008, Thailand 5 5O 4 50 —t— 125 [036; 438] 17% 5.7%
Olmez 2019, Turkey (All) 60 445 116 445 i3 052 [0.39; 0.69] 48.9% 16.7%
Ruiz-Tovar 2015, Spain 5 BD 18 51 —'—E 028 [011, 0.y0] 7.5% 8.5%
Seim 2012, Norway 16 160 17 163 -:-'— 096 [050; 1.83] 71% 11.6%
Soomro 2017, Pakistan 7 189 11 1849 —'E—— 064 [025; 161 46% 8.4%
Tabrizi 2019, Iran 12 160 11 160 P 1.09 [0.50; 240] 4.6% 9.9%
Zhang 2011, China 2 48 5 43 —'—E-— 037 [0.08; 1.83] 22% 4.1%

£
Fixed effect model 1635 1773 < 0.65 [0.54; 0.79] 100.0% -
Random effects model << 0.71 [0.51; 0.99] - 100.0%
Prediction interval —— [0.26; 1.99]
| I E R I

Heterogensity: I° = 35%, ©° = 01827, p = 0.12
01 0512 10
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Figure E5. Sample size >1000.

Experimental Control

Study Events Total Events Total Risk Ratio
Diener 2014, Germany 87 587 96 508 -
Ichida 2018, Japan 35 508 30 505 ":——‘—
Renka 2017, Finland 20 778 42 779 —a
Sprowson 2018, UK 21 1164 32 1273 —"E:——

i
Fixed effect model 3037 3155 <
Random effects model ‘;:L_fﬁ-

Prediction interval T

Heterogeneity: I° = 58%, T° = 0.0920, p = 0.07

BFigure E6. Sample size <1000.
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Weight

Weight

RR 95%-Cl (fixed) (random)

0.92 [0.71,1.21] 48.1%
1.16 [0.72;1.86] 15.2%
0.43 [0.28,0.80] 21.2%
072 [0.42;1.24] 155%

0.83 [0.68; 1.01] 100.0%
0.80 [0.44; 1.43] -
[0.17; 3.68]

32.6%
24.0%
22.1%
21.3%

100.0%
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Experimental Control Weight  Weight

Study Events Total Events Total Risk Ratio RR 95%-Cl (fixed) {random)
Arslan 2018, Turkey 9 BB 19 M| — 050 [024, 1.05] 37% 4 6%
Baracs 2011, Hungary 23 188 24 197 T 1.00 [059; 1.72] 47% 5.7%
Ford 2005, LUSA CH 0 44 3.40 [018;64.49] 0.1% 0.7%
Galal 2011, Egypt (All) 17 230 33 220 — 049 [028 086] 68% 5.6%
Isik 2012, Turkey g9 170 19 340 e 085 [044 205] 25% 4 5%
Justinger 2013, Germany 31 485 42 3N - 056 [0.36, 0.88] 96% 6.3%
Lin 2018, Taiwan o 51 2 5 020 [0.01, 406] 05% 0.6%
Mattavelli 2015, ltaly 18 140 15 141 H— 121 [063, 230] 3.0% 51%
Mingmalairak 2008, Thailand 5 &0 4 5O 1.25 [0.36;, 4.38] 0.8% 2.6%
Makamura 2013, Japan g 206 19 204 —i 047 [022 101 38% 4 5%
Olmez 2019, Turkey (All)y 60 445 116 445 052 [0.39; 0.69] 23.3% T 1%
Rozzelle 2008, USA 2 46 g 38 0.21 [0.05 0.92] 1.8% 21%
Ruiz-Tovar 2015, Spain 5 &0 18 5 —— 0.28 [011, 0.70] 3.6% 3.8%
Ruiz-Tovar 2020, Spain 4 45 11 47 0.38 [0.13; 1.11] 22% 3.2%
Santos 2019, Brazil 13 231 20 257 T 0.67 [0.34, 1.31] 4.0% 4.9%
Seim 2012, Norway 16 160 17 163 -1-'— 0.96 [0.50; 1.83] 34% 51%
Soomro 2017, Pakistan 7 189 11 189 —a 064 [025 161 22% 37%
Sukeik 2019, UK 4 & 1 69 3.41[039;29.77] 02% 1.1%
Tabrizi 2019, Iran 12 160 11 160 - 1.09 [050; 240] 22% 4 4%
Thimour-Bergstrom 2013, Sweden (Leg) 23 184 38 190 062 [0.39; 1.01] 7.5% 6.1%
Thimour-Bergstrom 2013, Sweden (Sternum) 23 179 20 178 N 1.14 [0.65; 2.01] 4.0% 5.6%
Turtiainen 2012, Finland 31 139 30 137 £ o 1.02 [0.65;, 1.69] 6B.1% 6.3%
Williams 2011, Wales 10 66 14 &1 — T 066 [032 1.37] 29% 4 6%
Zhang 2011, China 2 4B 5 43 0.37 [0.08;, 1.83] 1.0% 1.9%
Fixed effect model 3738 3737 0.67 [0.59; 0.77] 100.0% i
Random effects model 0.69 [0.56; 0.85] - 100.0%
Prediction interval [ : — | | [0.26; 1.81]

Heterogeneity: 1 = 33%, T = 0.2051, p = .06
001 01 1 10 100

BlFigure E7. Sample size >500.
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Study

Diener 2014, Germany
Ichida 2018, Japan

Isik 2012, Turkey
Justinger 2013, Germany
Olmez 2019, Turkey (All)
Renkao 2017, Finland
Santos 2019, Brazil
Sprowson 2018, UK

Fixed effect model
Random effects model
Prediction interval

Experimental

Events

a7
35

g
H
G0
20
13
21

Total Events
587 96
508 30
170 19
485 42
445 116
778 42
251 20

1164 32

4388

Heterogeneity: I° = 58%, T° = 0.0624, p = 0.02

BFigure E8. Sample size <500.

Control
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593
505
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37
445

257
1273

4568

Risk Ratio

—

— &=

— |

=

!
<>

= E - 3

05

1 2

External Assessment Centre report: MT507 Plus Sutures

Date: April 2021

RR

n.9z
1.16
0.95
0.56
0.52
0.48
0.67
072

0.70
D.71

Weight

Weight

95%-Cl (fixed) (random)

0.71;1.21] 24.2%
[0.72;1.86] 7.6%
[0.44; 205] 3.2%
[0.36; 0.88] 12.1%
[0.39; 0.60] 29.5%
[0.28; 0.80] 10.7%
[0.34;1.31] 5.0%
[0.42;1.24] 7.8%

[0.61; 0.81] 100.0%
[0.54; 0.93] -
[0.36; 1.38]

18.7%
12.5%

£6.9%
13.3%
18.1%
11.3%

8.3%
10.8%

100.0%
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Experimental Control Weight Weight

Heterogeneity: 1° = 32%, T° = 0.2564, p = 0.08

Study Events Total Events Total Risk Ratio RR 95%-Cl (fixed) (random)
Arslan 2018, Turkey 9 BB 19 M| —'--I 050 [024, 1.05] 61% 6.0%
Baracs 2011, Hungary 23 188 24 197 .- 1.00 [059; 1.72] 7.8% 72%
Ford 2005, USA R 0 44 3.40 [018;6449] 02% 0.9%
Galal 2011, Egypt (All) 17 230 33 220 T 049 [028, 0.86] 11.2% 7. 1%
Lin 2018, Taiwan o 51 2 5 0.20 [0.01, 406] 08% 0.9%
Mattavelli 2015, ltaly 18 140 15 141 T 121 [063, 230] 50% 6.5%
Mingmalairak 2008, Thailand 5 &0 4 5O 1.25 [0.36;, 4.38] 1.3% 3.6%
Makamura 2013, Japan g 206 19 204 — 047 [022 1.01] 63% 5.8%
Rozzelle 2008, USA 2 46 8 38 0.21 [0.05, 092] 29% 2.9%
Ruiz-Tovar 2015, Spain 5 &0 18 3 —il— 0.28 [0.11, 0.70] 5.9% 5.0%
Ruiz-Tovar 2020, Spain 4 45 11 47 0.38 013 1.11] 36% 4.3%
Seim 2012, Norway 16 160 17 163 —— 0.96 [0.50; 1.83] 56% 6.5%
Soomro 2017, Pakistan 7 189 11 189 - 0.64 [0.25; 1.61] 3.6% 5.0%
Sukeik 2019, UK 4 &1 1 69 3.41039,2977] 04% 1.6%
Tabrizi 2019, Iran 12 160 11 160 T 1.09 [0.50; 240] 3.6% 5.7%
Thimour-Bergstrom 2013, Sweden (Leg) 23 184 38 190 —'—l 0.62 [0.39; 1.01] 12.4% 7.6%
Thimour-Bergstrom 2013, Sweden (Sternum) 23 179 20 178 H— 114 [0.65;, 201] B7% 7.0%
Turtiainen 2012, Finland 31 139 a0 137 = 1.02 [065 1.59] 10.0% 7.7%
Williams 2011, Wales 10 &6 14 &1 — 0.66 [0.32; 1.37] 4.8% 6.0%
Zhang 2011, China 2 4B 5 43 0.37 [0.08, 1.83] 17% 2.6%
Fixed effect model 2387 2324 ! 0.74 [0.63; 0.87] 100.0% -
Random effects model b 0.71 [0.54; 0.92] - 100.0%
Prediction interval i : —— | | [0.24; 2.12]
1

0o 0 10 100

BFigure E9. UK studies only.
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Experimental Control Weight Weight

Study Events Total Events Total Risk Ratio RR 95%-Cl (fixed) {random)
Sprowson 2018, UK 21 1164 32 1273 ' 072 [042, 124] 66.2% 45 8%
Sukeik 2019, UK 4 1 1 68 -ﬂ—'— 341 [039;, 2077] 23% 12 5%
Williams 2011, Wales 10 66 14 61 —"— 066 [032, 137] 315% 40.7%
i

Fixed effect model 1311 1403 ; 0.76 [0.50; 1.17] 100.0% =
Random effects model 0.84 [017;, 4.23] - 100.0%
Prediction interval 1 | [0.00; 5771.10]

Heterogeneity: 1° = 1%, T° = 0.3425, p = 0.37
0.001 01 1 10 1000

BFigure E10. Non-UK studies only.
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Experimental Control Weight Woeight

Study Events Total Events Total Risk Ratio RR 95%-Cl (fixed) {random)
Arslan 2018, Turkey 9 86 19 9N —~;—| 0.50 [0.24, 1.058] 2.8% 4.0%
Baracs 2011, Hungary 23 188 24 197 15— 1.00 [0.59; 1.72] 3.6% 5.1%
Diener 2014, Germany 87 587 95 598 ! 082 [071, 1.21] 147% 6.7%
Ford 2005, USA 3 ™ 0 44 — T 340 [0.18,6449] 01% 0.5%
Galal 2011, Egypt (All) 17 230 33 220 —‘-i— 0.49 [0.28 0.86] 52% 5.0%
Ichida 2018, Japan 35 508 30 505 by 116 [0.72; 1.86] 4.6% 5.5%
Isik 2012, Turkey 9 170 19 340 —;-‘I— 0.95 [0.44; 2.05] 20% 3.8%
Justinger 2013, Germany 31 485 42 37T = 0.56 [0.36; 0.88] 7.3% 57%
Lin 2018, Taiwan 0 51 2 M ————7 0.20 [0.01; 4.06] 04% 0.5%
IMattavelli 2015, ltaly 18 140 15 141 i—*— 121 [063, 230] 23% 4 5%
Mingmalairak 2008, Thailand 5 B0 4 B0 e 125 [0.36; 438] 06% 21%
Nakamura 2013, Japan 9 206 19 204 —+ 047 [0.22; 1.01] 29% 3.9%
Olmez 2019, Turkey (All) 60 445 116 445 ; 052 [0.39; 0.B9] 17.9% 6.6%
Renko 2017, Finland 20 778 42 779 —=r 048 [028 080] 65% 5.2%
Rozzelle 2008, USA 2 4B 3 38 ——F 0.21 [0.05; 0.92] 1.3% 1.7%
Ruiz-Tovar 2015, Spain 5 5O 18 5 —-—; 028 [011, 0.70] 27% 3.2%
Ruiz-Tovar 2020, Spain 4 45 1 AT —= 3 038 [0.13; 1.11] 1.7% 27%
Santos 2019, Brazil 13 251 20 257 AT 067 [0.34; 1.31] 3.0% 4.3%
Seim 2012, Norway 16 160 17 163 - 0.96 [0.50; 1.83] 26% 4 5%
Soomro 2017, Pakistan 7 189 11 189 — 0.64 [0.25; 1.681] 1.7% 3.2%
Tabrizi 2019, Iran 12 160 11 160 —;-'— 1.09 [050; 2.40] 1.7% 3.8%
Thimour-Bergstrom 2013, Sweden (Leqg) 23 184 38 190 B 0.62 [0.39 1.01] 58% 5.5%
Thimour-Bergstrom 2013, Sweden (Sternum) 23 179 20 178 ;-'— 1.14 [0.65; 2011 31% 5.0%
Turtiainen 2012, Finland 31 139 30 137 T 1.02 [0.65, 1.59] 47% 5.7%
Zhang 2011, China 2 46 5 43 —‘—i—— 0.37 [0.08 1.83] 08% 1.5%
1

Fixed effect model 5464 5489 & 0.72 [0.64; 0.80] 100.0% e
Random effects model & 0.70 [0.58; 0.85] - 100.0%
Prediction interval o [0.30; 1.68]

Heterogenetty: 1° = 44%, ©° = 0.1683, p = 0.0 : ' ! !

0ot 01 1 10 100
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Appendix F: Critical appraisal of economic evidence

All studies were appraised using the CHEERS tool (Husereau et al., 2013).

Table F1. Appraisal of Leaper et al. (2017).

Section/item # Recommendation Reported | Additional comments
(Y/N)

Title and abstract

Title 1 Identify the study as an economic evaluation or use | Partially “Meta-analysis of the potential economic impact
more specific terms such as “cost-effectiveness following introduction of absorbable antimicrobial
analysis”, and describe the interventions sutures”. Comparator not in title.
compared.

Abstract 2 Provide a structures summary of objectives, Yes Comparison with conventional non-coated absorbable
perspective, setting, methods (including study sutures, NHS setting, SA and MA fed into a decision
design and inputs), results (including base case and tree using NHS cost of admissions. Savings per
uncertainty analyses) and conclusions. surgical procedure determined across all wound types

(not defined in abstract). Significant savings across
surgical wound types.

Introduction

Background and 3 Provide an explicit statement of the broader context | Yes Burden of SSI and excess length of stay and

objectives for the study. Present the study question and its associated cost (using a study set in NHS).
relevance for health policy or practice decisions.

Methods

Target population and 4 Describe characteristics of the base case Yes PICO defined (table 1). Included comparative studies

subgroups population and subgroups analysed, including why with n>30 in each arm, conference abstract if less than
they were chosen. 2 years old.

Setting and location 5 State relevant aspects of the system(s) in which Yes Decision tree (Fig1) provided.
the decision(s) need(s) to be made.

Study perspective 6 Describe the perspective of the study and relate Partially NHS cost perspective using HES cost data (not enough
this to the costs being evaluated. information to replicate where costs came from).

Comparators 7 Describe the interventions or strategies being Yes PICO defined (table)
comparedand state why they were chosen.

Time horizon 8 State the time horizon(s) over which costs and Yes “SSI at any postoperative time point. When more than
consequences are being evaluated and say why one time point was provided, the latest time point
appropriate. was selec_:ted so_that one SSI rate per cohort was

included in the final analysis.”
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Discount rate

Choice of health
outcomes

Measurement of
effectiveness

Measurement and
valuation of preference
based outcomes

Estimating resources
and costs

Currency, price, date
and conversion

10

14

Report the choice of discount rate(s) used for
costsand outcomes and say why appropriate.

Describe what outcomes were used as the
measure(s) of benefit in the evaluation and their
relevance for the type of analysis performed.

Single study-based estimates: Describe fully the
design features of the single effectiveness study
and why the single study was a sufficient source of
clinical effectiveness data.

Synthesis-based estimates: Describe fully the
methods used for identification of included studies
and synthesis of clinical effectiveness data.

If applicable, describe the population and methods
used to elicit preferences for outcomes.

Single study-based economic evaluation:
Describe approaches used to estimate resource
use associated with the alternative interventions.
Describe primary or secondary research methods
for valuing each resource item in terms of its unit
cost.

Describe any adjustments made to approximate to
opportunity costs.

Model-based economic evaluation: Describe
approaches and data sources used to estimate
resource use associated with model health states.
Describe primary or secondary research methods
for valuing each resource item in terms of its unit
cost. Describe any adjustments made to
approximate to opportunity costs.

Report the dates of the estimated resource
quantities and unit costs. Describe methods for
adjusting estimated unit costs to the year of
reported costs if necessary. Describe methods for
converting costs into a common currency base
and the exchange rate.

External Assessment Centre report: MT507 Plus Sutures
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N/A

Yes

Yes

N/A

Partially

No

199 of 271

Decision tree with follow-up largely 30days.
Discounting not required.

SSl only.

Literature search defined fully in Suppl Mat (replicable),
as is categorization of surgical sites.

Patient questionnaires not attempted

Odds ratios taken from MA used to determine cost
impact. Mean episode cost associated with primary
diagnosis ICD10 code T81.4 “Infection following a
procedure, not elsewhere classified” used. Insufficient
detail on costs used.

Costs not explicitly defined. Conversion from GBP to
Euros (date of exchange rate applied provided,
exchange rate not explicitly reported).




Choice of model 15 | Describe and give reasons for the specific type of | Yes Decision tree run for each surgical wound type. Key
decision-analytical model used. Providing a figure variable included: differential cost of sutures, probability
to show model structure is strongly recommended. of developing SSI with each suture type, and inpatient

cost of SSI.

Assumptions 16 | Describe all structural or other assumptions Yes Structurally simple (proportion of SSI, and cost from
underpinningthe decision-analytical model. mean infection episode). Assumed no costs from

subsequent care (after discharge), although not
explicitly stated.

Analytical methods 17 | Describe all analytical methods supporting the Partially Deterministic and probabilistic models constructed in
evaluation. This could include methods for dealing order to address sensitivity of values. Categorisation by
with skewed, missing, or censored data; surgery type to account for wound variability. However
extrapolation methods; methods for pooling data; paper states “relative frequency of clean, clean-
approaches to validate or make adjustments (such contaminated and direct wound categories as
as half cycle corrections) to a model; and methods described in the HES public data for 2015” but does not
for handling population heterogeneity and explicitly state which frequencies were applied in the
uncertainty. model.

Results

Study parameters 18 | Report the values, ranges, references, and, if No Distribution of parameter choices not explicitly stated.
used, probability distributions for all parameters. No table of inputs.

Report reasons or sources for distributions used to
represent uncertainty where appropriate. Providing
a table to show the input values is strongly
recommended.

Incremental costs and 19 | For each intervention, report mean values for the Partially Mean savings reported (not reported separately per

outcomes main categories of estimated costs and outcomes arm). No ICERs reported.
of interest, as well as mean differences between
the comparator groups. If applicable, report
incremental cost-effectiveness ratios.

Characterising 20 | Single study-based economic evaluation:

uncertainty a Describe the effects of sampling uncertainty for
the estimated incremental cost and
incremental effectiveness parameters, together
with the impact of methodological assumptions
(such as discount rate, study perspective).

20 | Model-based economic evaluation: Describe the Partially Tornado diagram included (Fig5), “Inpatient cost
b effects on the results of uncertainty for all input variability for SSI had the greatest impact on total
savings”. However distribution of each parameter not
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parameters, and uncertainty related to the explicitly defined, and no discussion of structural
structure of the model and assumptions. uncertainty or assumptions.
Characterising 21 If applicable, report differences in costs, Partially Mean savings per operation reported overall, and
heterogeneity outcomes, or cost- effectiveness that can be separately for clean, and contaminated/dirty wound
explained by variations between subgroups of operat!ons. Savings for clean-contaminated wound
. g \ L operations not reported.
patients with different baseline characteristics or
other observed variability in effects that are not
reducible by more information.
Discussion
Study findings, 22 | Summarise key study findings and describe how Partially “The decision-tree deterministic and stochastic
limitations, they support the conclusions reached. Discuss economic cost model used in this study found that the
generalisability, and limitations and the generalisability of the findings use of antimicrobial sutures results in a significant cost
current knowledge and how the findings fit with current knowledge. saving for all surgical wound types”. States that results
of study are in line with previous SR/MA (confirming
benefit of triclosan coated sutures in reducing SSI). No
limitations explicitly stated.
Other
Source of funding 23 | Describe how the study was funded and the role No No funding statement included.
of the funder in the identification, design, conduct,
and reporting of the analysis. Describe other non-
monetary sources of support.
Conflicts of interest 24 | Describe any potential for conflict of interest of Yes “The authors acknowledge K. Corso (epidemiologist at
study contributors in accordance with journal Jognsg”t & “ﬁOh”SOZ), for he& ‘(’jvolfk in ”}?”“SC;ipl;tigeE .
; : - and abstract searching, and data quality control. C.E.H.
policy. In the absence of a J°“r.”a' policy, we is an employee of Joh%son & Johr?son.yDisclosure: The
recommend authors comply with International authors declare no other conflict of interest”.
Committee of Medical Journal Editors
recommendations.
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Table F2. Appraisal of Ceresoli et al. (2020).

Section/item # Recommendation Reported | Additional comments
(Y/N)

Title and abstract

Title 1 Identify the study as an economic evaluation or use | Partially “The Clinical and Economic Value of Triclosan-Coated
more specific terms such as “cost-effectiveness Surgical Sutures in Abdominal Surgery”. Comparator
analysis”, and describe the interventions not explicitly stated but implied.
compared.

Abstract 2 Provide a structures summary of objectives, Yes SSI prevention in abdominal surgery between triclosan
perspective, setting, methods (including study and non-triclosan absorbable sutures. Italian hospital
design and inputs), results (including base case and perspective, general surgery setting. DSA and PSA
uncertainty analyses) and conclusions. conducted. Annual net saving reported. Additional

suture cost offset by reduction in SSI.

Introduction

Background and 3 Provide an explicit statement of the broader context | Yes “Despite established preventive measures [2], SSI

objectives for the study. Present the study question and its remains the most frequent complication following
relevance for health policy or practice decisions. abdominal surgery—defined as any surgical procedure

on the abdominal cavity followed by abdominal
wall closure—with an incidence rate of 10%—20% in
contaminated and dirty surgery”. Aims stated

Methods

Target population and 4 Describe characteristics of the base case Yes Abdominal surgery in adults, any layer closed with

subgroups population and subgroups analysed, including why triclosan suture.
they were chosen.

Setting and location 5 State relevant aspects of the system(s) in which Partially Budget impact analysis (section 2.2) but no figure
the decision(s) need(s) to be made. provided

Study perspective 6 Describe the perspective of the study and relate Yes Italian hospital perspective (model inputs described in
this to the costs being evaluated. section 2.2.1)

Comparators 7 Describe the interventions or strategies being Yes Triclosan and non-triclosan coated absorbable sutures.
comparedand state why they were chosen.

Time horizon 8 State the time horizon(s) over which costs and No Time horizon not explicitly reported (although assumed
consequences are being evaluated and say why to be short term due to nature of outcome).
appropriate.

Discount rate 9 Report the choice of discount rate(s) used for N/A Assumed short time horizon, not required
costsand outcomes and say why appropriate.

Choice of health 10 | Describe what outcomes were used as the Yes SSl only

External Assessment Centre report: MT507 Plus Sutures
Date: April 2021 202 of 271




outcomes

Measurement of
effectiveness

Measurement and
valuation of preference
based outcomes

Estimating resources
and costs

Currency, price, date
and conversion

Choice of model

14

15

measure(s) of benefit in the evaluation and their
relevance for the type of analysis performed.

Single study-based estimates: Describe fully the
design features of the single effectiveness study
and why the single study was a sufficient source of
clinical effectiveness data.

Synthesis-based estimates: Describe fully the
methods used for identification of included studies
and synthesis of clinical effectiveness data.

If applicable, describe the population and methods
used to elicit preferences for outcomes.

Single study-based economic evaluation:
Describe approaches used to estimate resource
use associated with the alternative interventions.
Describe primary or secondary research methods
for valuing each resource item in terms of its unit
cost.

Describe any adjustments made to approximate to
opportunity costs.

Model-based economic evaluation: Describe
approaches and data sources used to estimate
resource use associated with model health states.
Describe primary or secondary research methods
for valuing each resource item in terms of its unit
cost. Describe any adjustments made to
approximate to opportunity costs.

Report the dates of the estimated resource
quantities and unit costs. Describe methods for
adjusting estimated unit costs to the year of
reported costs if necessary. Describe methods for
converting costs into a common currency base
and the exchange rate.

Describe and give reasons for the specific type of
decision-analytical model used. Providing a figure

to show model structure is strongly recommended.
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Yes

N/A

Yes

Yes

No
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Search terms defined (section 2.1.2), study selection
(2.1.3), MA review (Table 2),

Patient questionnaires not attempted

Meta-analysis of Henriksen et al was included in
economic model base case (stated as largest and best
matched inclusion/exclusion criteria). Unit costs and
their sources described (section 2.2.1)

“The cost that was identified for each wound infection
was inflated to 2019 costs according to the Italian
Institute of Statistics Consumer Price Index of 1.296.”

Figure not provided, reason for model structure not
explicitly defined (although is deemed best model
structure for the decision problem).




Assumptions 16 | Describe all structural or other assumptions Yes “An SSI cost—specific for an abdominal surgery and

underpinningthe decision-analytical model. referred to the Italian environment—of €4,838 was
therefore considered in this economic analysis. The
cost breakdown was attributed to additional resource
use (14%) and prolonged length of stay (LOS)
(86%),as previously described [32].”

Analytical methods 17 | Describe all analytical methods supporting the Yes One-way sensitivity analysis conducted using 95% CI
evaluation. This could include methods for dealing where possible or +/- 25% range of variation. PSA
with skewed, missing, or censored data; performed (1000 iterations).
extrapolation methods; methods for pooling data;
approaches to validate or make adjustments (such
as half cycle corrections) to a model; and methods
for handling population heterogeneity and
uncertainty.

Results

Study parameters 18 Report the values, ranges, references, and, if Yes Distributions stated (Table 1).
used, probability distributions for all parameters.

Report reasons or sources for distributions used to
represent uncertainty where appropriate. Providing
a table to show the input values is strongly
recommended.

Incremental costs and 19 | For each intervention, report mean values for the Partially Mean saving reported (cost per arm not explicitly

outcomes main categories of estimated costs and outcomes reported). No ICERs reported.
of interest, as well as mean differences between
the comparator groups. If applicable, report
incremental cost-effectiveness ratios.

Characterising 20 | Single study-based economic evaluation:

uncertainty a Describe the effects of sampling uncertainty for
the estimated incremental cost and
incremental effectiveness parameters, together
with the impact of methodological assumptions
(such as discount rate, study perspective).

20 | Model-based economic evaluation: Describe the Yes Tornado diagram (Figure 1), PSA results (Figure 2 and
b | effects on the results of uncertainty for all input 3)
parameters, and uncertainty related to the
structure of the model and assumptions.
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Characterising 21 If applicable, report differences in costs, No No Subgroup analysis conducted.

heterogeneity outcomes, or cost- effectiveness that can be
explained by variations between subgroups of
patients with different baseline characteristics or
other observed variability in effects that are not
reducible by more information.

Discussion

Study findings, 22 | Summarise key study findings and describe how Yes “The relevance of this study to the Italian healthcare

limitations, they support the conclusions reached. Discuss system lies in the use of Italian-specific inputdata for

generalisability, and limitations and the generalisability of the findings SSl risk and SSI cost.” o _

current knowledge and how the findings fit with current knowledge. ‘the limitations of the model lie in some of the inputs
being extrapolated from literature research, not being
real-world data, or being inflated to current values from
outdated data like the SSI cost.”

Other

Source of funding 23 | Describe how the study was funded and the role Yes “Funding: Johnson and Johnson funded medical writing
of the funder in the identification, design, conduct, services for this research. The authors received no
and reporting of the analysis. Describe other non- financial support for the research, authorship, and
monetary sources of support. publication of this article.”

Conflicts of interest 24 | Describe any potential for conflict of interest of Yes “Conflicts of Interest: Alessandra Piemontese, Giovanni
study contributors in accordance with journal Tommaselli, Thibaut Galvain and Vito Parago aII”
policy. In the absence of a journal policy, we declare to be employees of Johnson & Johnson.
recommend authors comply with International
Committee of Medical Journal Editors
recommendations.
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Table F3. Appraisal of Mahajan et al. (2020).

Section/item # Recommendation Reported | Additional comments
(Y/N)

Title and abstract

Title 1 Identify the study as an economic evaluation or use | Partially “An economic model to assess the value of triclosan-
more specific terms such as “cost-effectiveness coated sutures in reducing the risk of surgical-site
analysis”, and describe the interventions infection in coronary artery bypass graft in India”.
compared. Comparator not stated but implied.

Abstract 2 Provide a structures summary of objectives, Yes To determine additional costs and LoS due to SSls
perspective, setting, methods (including study after CABG, systematic review conducted (date ranges
design and inputs), results (including base case and included, including private and public hospitals (India)),
uncertainty analyses) and conclusions. decision-tree model applied.

Introduction

Background and 3 Provide an explicit statement of the broader context | Yes “The WHO Guidelines (2016) have recommended the

objectives for the study. Present the study question and its use of TCS irrespective of the type of surgery. This
relevance for health policy or practice decisions. study presents the incidences of SSI and the efficacy

and cost-effectiveness of anti-bacterial-coated sutures,
triclosan, in reducing the incidences of SSI in CABG
surgery in India”.

Methods
Target population and 4 Describe characteristics of the base case Yes CABG. No subgroups analysed.
subgroups population and subgroups analysed, including why
they were chosen.
Setting and location 5 State relevant aspects of the system(s) in which Yes Decision tree structure provided (Figure 3).
the decision(s) need(s) to be made.
Study perspective 6 Describe the perspective of the study and relate Yes “We determined the cost associated with treating
this to the costs being evaluated. patients with SSI and without SSI by obtaining and
calculating the cost information from two tertiary care
hospitals (private and public hospitals) in India”
Comparators 7 Describe the interventions or strategies being Yes Antimicrobial and non-antimicrobial sutures.
comparedand state why they were chosen.
Time horizon 8 State the time horizon(s) over which costs and No Time horizon not reported.
consequences are being evaluated and say why
appropriate.
Discount rate 9 Report the choice of discount rate(s) used for N/A Decision tree with short follow-up. Discounting not

costsand outcomes and say why appropriate. required.
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Choice of health
outcomes

Measurement of
effectiveness

Measurement and
valuation of preference
based outcomes

Estimating resources
and costs

Currency, price, date
and conversion

10

12

14

Describe what outcomes were used as the
measure(s) of benefit in the evaluation and their
relevance for the type of analysis performed.

Single study-based estimates: Describe fully the
design features of the single effectiveness study
and why the single study was a sufficient source of
clinical effectiveness data.

Synthesis-based estimates: Describe fully the
methods used for identification of included studies
and synthesis of clinical effectiveness data.

If applicable, describe the population and methods
used to elicit preferences for outcomes.

Single study-based economic evaluation:
Describe approaches used to estimate resource
use associated with the alternative interventions.
Describe primary or secondary research methods
for valuing each resource item in terms of its unit
cost.

Describe any adjustments made to approximate to
opportunity costs.

Model-based economic evaluation: Describe
approaches and data sources used to estimate

resource use associated with model health states.

Describe primary or secondary research methods
for valuing each resource item in terms of its unit
cost. Describe any adjustments made to
approximate to opportunity costs.

Report the dates of the estimated resource

quantities and unit costs. Describe methods for
adjusting estimated unit costs to the year of
reported costs if necessary. Describe methods for
converting costs into a common currency base
and the exchange rate.
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Yes

Yes

N/A

Partially

No
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SSl only

Literature search used to identify SSI rates (Figure 1),
and separate search for efficacy of triclosan-coated
sutures (Figure 2), full papers retrieved for accepted
articles and references were checked manually to
identify relevant review articles.

Patient questionnaires not attempted

“Total SSI cost included SSI management, additional
hospitalization cost, and cost of each admission loss
due to bed occupancy, called as an opportunity cost for
this study”. Research methods for valuing each
resource item not reported.

No dates reported, results reported in Indian currency
(no conversion reported).




Choice of model 15 | Describe and give reasons for the specific type of | Yes Decision tree structure provided (Figure 3), and authors
decision-analytical model used. Providing a figure state: “The decision tree analysis is the most widely
to show model structure is strongly recommended. used model which provides a framework for the
calculation of the expected value of each available
alternative”.
Assumptions 16 | Describe all structural or other assumptions Yes Cost of sutures assumed to be the same in private and
underpinningthe decision-analytical model. public hospitals and the maximum retail price used for
each suture. SSI incidence assumed same for private
and public hospitals. SSI incidence and effect of
antimicrobial sutures obtained from literature.
Analytical methods 17 | Describe all analytical methods supporting the Yes Tornado plot (efficacy, SSI incidence, cost of non-
evaluation. This could include methods for dealing antimicrobial sutures +/- 20%, cost of antimicrobial
with skewed, missing, or censored data; sutures +/- 20%) provided (Figure 4). Separate analysis
extrapolation methods; methods for pooling data; conducted for private and public hospitals.
approaches to validate or make adjustments (such
as half cycle corrections) to a model; and methods
for handling population heterogeneity and
uncertainty.
Results
Study parameters 18 | Report the values, ranges, references, and, if No Individual costs and distributions (other than cost of
used, probability distributions for all parameters. sutures +/-20%) not reported.
Report reasons or sources for distributions used to
represent uncertainty where appropriate. Providing
a table to show the input values is strongly
recommended.
Incremental costs and 19 | For each intervention, report mean values for the | No Cost savings reported as % (not mean currency value).
outcomes main categories of estimated costs and outcomes ICER not reported.
of interest, as well as mean differences between
the comparator groups. If applicable, report
incremental cost-effectiveness ratios.
Characterising 20 | Single study-based economic evaluation: Partially Tornado diagram provided (looking at 4 parameters)
uncertainty a Describe the effects of sampling uncertainty for
the estimated incremental cost and
incremental effectiveness parameters, together
with the impact of methodological assumptions
(such as discount rate, study perspective).
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20 | Model-based economic evaluation: Describe the
b effects on the results of uncertainty for all input
parameters, and uncertainty related to the
structure of the model and assumptions.
Characterising 21 | If applicable, report differences in costs, No Not discussed.
heterogeneity outcomes, or cost- effectiveness that can be
explained by variations between subgroups of
patients with different baseline characteristics or
other observed variability in effects that are not
reducible by more information.
Discussion
Study findings, 22 | Summarise key study findings and describe how Partially “Although TCS is almost 0.4 times expensive than
limitations, they support the conclusions reached. Discuss NCS, the cost saving provided by preventing CABG
generalisability, and limitations and the generalisability of the findings SSls not only counterbalances this expense but also
current knowledge and how the findings fit with current knowledge. observed to be saving cost, even when the cost saving
was as low as 1.6% and efficacy of TCS in preventing
SSIs was at the lowest (56%).” Limitations not reported,
but difference in efficacy of triclosan coated sutures
described “The potential reasons for disagreement
among study results are the clinical sample size,
different study designs, blindness of patients and
assessors, length of follow-up, heterogeneity of surgical
procedures, methods, the definition of SSI, evaluation
of risk factors in the analysis, inclusion and exclusion
criteria, suture material used, parameters evaluated
and unrecorded data at follow-up”.
Other
Source of funding 23 | Describe how the study was funded and the role Yes “Financial support and sponsorship: Nil”.
of the funder in the identification, design, conduct,
and reporting of the analysis. Describe other non-
monetary sources of support.
Conflicts of interest 24 Describe any potential for conflict of interest of Yes “Conflicts of interest: There are no conflicts of interest”.
study contributors in accordance with journal
policy. Inthe absence of a journal policy, we
recommend authors comply with International
Committee of Medical Journal Editors
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| | recommendations.
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Table F4. Appraisal of Leaper et al. (2020).

Section/item # Recommendation Reported | Additional comments
(Y/N)

Title and abstract

Title 1 Identify the study as an economic evaluation or use | Partially “Assessment of the Risk and Economic Burden of
more specific terms such as “cost-effectiveness Surgical Site Infection Following Colorectal Surgery
analysis”, and describe the interventions Using a US Longitudinal Database: Is There a
compared. Role for Innovative Antimicrobial Wound Closure

Technology to Reduce the Risk of Infection?”
Intervention (triclosan sutures) nor comparator explicitly
mentioned.

Abstract 2 Provide a structures summary of objectives, Yes US setting, cost of infections after colorectal surgery
perspective, setting, methods (including study over 24 months (commercial payers and Medicare).
design and inputs), results (including base case and SSI costs higher than previously reported.
uncertainty analyses) and conclusions.

Introduction

Background and 3 Provide an explicit statement of the broader context | Yes “In the United States, elective colorectal surgery ranks

objectives for the study. Present the study question and its in the top 10 of operating room procedures, with over
relevance for health policy or practice decisions. 300,000 procedures reported in 2012.”

“The rate of SSI after colorectal surgery is one of the
highest of any surgical specialty, with a reported
incidence ranging from 9% to 41%.”

Methods

Target population and 4 Describe characteristics of the base case Yes “adult patients (=18 years) undergoing colorectal

subgroups population and subgroups analysed, including why surgery in the United States between 2014 and 2018.”
they were chosen. Cohort defined using clinical codes. Patient categorized

by comorbidities (Elixhauser Comorbidity Index)

Setting and location 5 State relevant aspects of the system(s) in which Yes “Key variables for each of the model branches included
the decision(s) need(s) to be made. the differential cost of antimicrobial wound closure

compared with traditional suture technology, the
probability of developing an SSI with antimicrobial
sutures compared to traditional sutures, and the
inpatient cost of SSI.”

Study perspective 6 Describe the perspective of the study and relate Yes Commercial payers and Medicare
this to the costs being evaluated.
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Comparators

Time horizon

Discount rate

Choice of health
outcomes

Measurement of
effectiveness

Measurement and
valuation of preference
based outcomes

Estimating resources
and costs

10

Describe the interventions or strategies being
comparedand state why they were chosen.

State the time horizon(s) over which costs and
consequences are being evaluated and say why
appropriate.

Report the choice of discount rate(s) used for
costsand outcomes and say why appropriate.

Describe what outcomes were used as the
measure(s) of benefit in the evaluation and their
relevance for the type of analysis performed.

Single study-based estimates: Describe fully the
design features of the single effectiveness study
and why the single study was a sufficient source of
clinical effectiveness data.

Synthesis-based estimates: Describe fully the
methods used for identification of included studies
and synthesis of clinical effectiveness data.

If applicable, describe the population and methods
used to elicit preferences for outcomes.

Single study-based economic evaluation:
Describe approaches used to estimate resource
use associated with the alternative interventions.
Describe primary or secondary research methods
for valuing each resource item in terms of its unit
cost.

Describe any adjustments made to approximate to
opportunity costs.

Model-based economic evaluation: Describe
approaches and data sources used to estimate
resource use associated with model health states.
Describe primary or secondary research methods
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Yes

Partially

N/A

Yes

No

N/A

Yes
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Antimicrobial wound closure (assumed to be sutured,
but not specific to triclosan), and traditional suture
technology.

Time horizon reported as 24 months, but
appropriateness not explained.

SSI 34-180™ post-operative day (note: Infections
identified within the first 2 days after surgery were not
included because they may have been present on
admission), Infection up to 24 months. Deep incisional
and organ-space infections were separated, and the
latter did not inform the cost analysis.

“The SSI risk reduction with antimicrobial

wound closure was taken from available publications
on contaminated and dirty (class 3 or class 4) wound
types.” No justification provided.

Patient questionnaires not attempted

SSI costs taken from retrospective observational
database cohort. Unit costs of sutures from vendor.




for valuing each resource item in terms of its unit
cost. Describe any adjustments made to
approximate to opportunity costs.

Currency, price, date 14 | Report the dates of the estimated resource No Incremental cost of antimicrobial sutures stated, but list

and conversion quantities and unit costs. Describe methods for of costs included in model not explicitly reported. “All
adjusting estimated unit costs to the year of payments were adjusted 1_‘0 a _201 8 consumer price
reported costs if necessary. Describe methods for index” but no further details given.
converting costs into a common currency base
and the exchange rate.

Choice of model 15 | Describe and give reasons for the specific type of | Yes Structure of decision-tree cost model provided (Figure
decision-analytical model used. Providing a figure 1).
to show model structure is strongly recommended.

Assumptions 16 | Describe all structural or other assumptions Yes “Because antimicrobial sutures are not likely to impact
underpinningthe decision-analytical model. organ-space infection rates, the cost analysis was

performed on superficial and deep incisional SSis
only.”

Analytical methods 17 | Describe all analytical methods supporting the Partially “Results of the model consisted of a primary analysis
evaluation. This could include methods for dealing that examined the incremental costs per patient over
with skewed, missing, or censored data; the first postoperative 12 months for superficial and
extrapolation methods; methods for pooling data; deep incisional SSI. A secondary analysis, removing
approaches to validate or make adjustments (such superficial infection rates and costs, was performed to
as half cycle corrections) to a model; and methods examine the impact of deep incisional SSI only. To
for handling population heterogeneity and address uncertainty in input parameters, the results of
uncertainty. the primary and secondary analyses were conducted

probabilistically.”

Results

Study parameters 18 | Report the values, ranges, references, and, if No Distributions of each parameter not reported.
used, probability distributions for all parameters.

Report reasons or sources for distributions used to
represent uncertainty where appropriate. Providing
a table to show the input values is strongly
recommended.

Incremental costs and 19 | For each intervention, report mean values for the No Median costs avoided reported (not explicitly reported

outcomes main categories of estimated costs and outcomes per arm). No ICERs reported.
of interest, as well as mean differences between
the comparator groups. If applicable, report
incremental cost-effectiveness ratios.
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Characterising 20 | Single study-based economic evaluation: Partially Distribution of savings per patient illustrated (Figure 5
uncertainty a Describe the effects of sampling uncertainty for and 6) from commercial payer and Medicare
the estimated incremental cost and incremental perspective. Impact of model assumptions not reported.
effectiveness parameters, together with the impact
of methodological assumptions (such as discount
rate, study perspective).
20 | Model-based economic evaluation: Describe the
b effects on the results of uncertainty for all input
parameters, and uncertainty related to the
structure of the model and assumptions.
Characterising 21 If applicable, report differences in costs, No Difference in SSI input shown in Table 3, but impact on
heterogeneity outcomes, or cost- effectiveness that can be model not discussed.
explained by variations between subgroups of
patients with different baseline characteristics or
other observed variability in effects that are not
reducible by more information.
Discussion
Study findings, 22 | Summarise key study findings and describe how Yes “The results of this study have some important
limitations, they support the conclusions reached. Discuss limitations. As with all retrospective database
generalisability, and limitations and the generalisability of the findings observational studies, results are limited to the
current knowledge and how the findings fit with current knowledge. captured information. All information within the IBM
MarketScan Commercial, Multi-State Medicaid and
Medicare Supplemental databases is provided by
individual health care settings and is subject to errors in
incomplete hospital reporting, coding errors, or
misclassification of patients; causality cannot be
inferred. We were unable to control for potentially
important factors including physical function,
socioeconomic status, wound care, and nutritional
status.”
Other
Source of funding 23 | Describe how the study was funded and the role Yes “Funding/Support: Funding was provided by Ethicon,
of the funder in the identification, design, conduct, Inc.”
and reporting of the analysis. Describe other non-
monetary sources of support.
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Conflicts of interest

24

Describe any potential for conflict of interest of
study contributors in accordance with journal
policy. In the absence of a journal policy, we
recommend authors comply with International
Committee of Medical Journal Editors
recommendations.

Yes “Financial Disclosures: Drs Edmiston and Leaper, and
M. Spencer are members of the Johnson and Johnson
Speakers Bureau. M. Spencer is on the speaker’s
bureau for Ethicon. Drs Holy and Chitnis, and B.P.-

H. Chen are employees of Johnson and Johnson, Inc.
A. Hogan and Dr Wright are employees of CRG-
Eversana Canada Inc, which was contracted by
Ethicon, Inc, which provided funding to assist in the
analysis and review of the manuscript.”
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Table F5. Appraisal of Nakamura et al. (2012).

Section/item # Recommendation Reported | Additional comments
(Y/N)

Title and abstract

Title 1 Identify the study as an economic evaluation or use | Partially “Triclosan-coated sutures reduce the
more specific terms such as “cost-effectiveness incidence of wound infections and
analysis”, and describe the interventions the costs after colorectal surgery: A
compared. randomized controlled trial”. Comparator not explicitly

defined but is implied.

Abstract 2 Provide a structures summary of objectives, Partially Colorectal surgery. Perspective not explicitly defined.
perspective, setting, methods (including study Note not a model therefore uncertainty analyses not
design and inputs), results (including base case and included.
uncertainty analyses) and conclusions.

Introduction

Background and 3 Provide an explicit statement of the broader context | Yes “Surgical site infections (SSls) account for the most

objectives for the study. Present the study question and its common cause of nosocomial infections in surgical
relevance for health policy or practice decisions. patients, increase medical costs, and prolong

hospital stays. In colorectal surgery, SSlIs
frequently cause morbidity, with an incidence of
up to 20%, as indicated by previous studies.”

Methods

Target population and 4 Describe characteristics of the base case Yes Elective colorectal operations at a single private

subgroups population and subgroups analysed, including why hospital. Demographics in Table 1. Subgrouped by
they were chosen. laparoscopic/open approach for clinical outcomes but

not costs.

Setting and location 5 State relevant aspects of the system(s) in which N/A No modelling or decision, cost summed for each patient
the decision(s) need(s) to be made. based on infection wound management costs.

Study perspective 6 Describe the perspective of the study and relate No Implied to be hospital perspective using hospital
this to the costs being evaluated. resource costs, but not explicitly reported.

Comparators 7 Describe the interventions or strategies being Yes VICRYL Plus and VICRYL.
comparedand state why they were chosen.

Time horizon 8 State the time horizon(s) over which costs and Yes 30 days
consequences are being evaluated and say why
appropriate.

Discount rate 9 Report the choice of discount rate(s) used for N/A Short time horizon, no discounting applied.
costsand outcomes and say why appropriate.
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Choice of health
outcomes

Measurement of
effectiveness

Measurement and
valuation of preference
based outcomes

Estimating resources
and costs

Currency, price, date
and conversion

10

14

Describe what outcomes were used as the
measure(s) of benefit in the evaluation and their
relevance for the type of analysis performed.

Single study-based estimates: Describe fully the
design features of the single effectiveness study
and why the single study was a sufficient source of
clinical effectiveness data.

Synthesis-based estimates: Describe fully the
methods used for identification of included studies
and synthesis of clinical effectiveness data.

If applicable, describe the population and methods
used to elicit preferences for outcomes.

Single study-based economic evaluation:
Describe approaches used to estimate resource
use associated with the alternative interventions.
Describe primary or secondary research methods
for valuing each resource item in terms of its unit
cost.

Describe any adjustments made to approximate to
opportunity costs.

Model-based economic evaluation: Describe
approaches and data sources used to estimate
resource use associated with model health states.
Describe primary or secondary research methods
for valuing each resource item in terms of its unit
cost. Describe any adjustments made to
approximate to opportunity costs.

Report the dates of the estimated resource
quantities and unit costs. Describe methods for
adjusting estimated unit costs to the year of
reported costs if necessary. Describe methods for
converting costs into a common currency base
and the exchange rate.
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Yes

Yes

N/A

Yes

Yes
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Wound infection (using CDC definition)

RCT

Patient questionnaires not attempted

“Using the fee-for-service calculation method

(the standardized national Japanese set costs of
health care) based on the medical fee table of the
fiscal years 2008 and 2010, medical costs were
calculated by aggregating the medical costs generated
during the additional treatment period of

wound infections.” Not modelled, costs just summed
per patient. Unclear what was included in “cost of
wound infection”, but it did include inpatient and
outpatient costs as some patients with infected wounds
were discharged and managed in an outpatient setting.

“Medical costs were converted into US dollars at the
exchange rate of U1 = US $0.0125 during the study
period.”




Choice of model

Assumptions

Analytical methods

15

16

17

Describe and give reasons for the specific type of
decision-analytical model used. Providing a figure
to show model structure is strongly recommended.
Describe all structural or other assumptions
underpinningthe decision-analytical model.
Describe all analytical methods supporting the
evaluation. This could include methods for dealing
with skewed, missing, or censored data;
extrapolation methods; methods for pooling data;
approaches to validate or make adjustments (such
as half cycle corrections) to a model; and methods
for handling population heterogeneity and
uncertainty.

N/A

N/A

N/A

Not modelled

Not modelled

Not modelled

Results
Study parameters

Incremental costs and
outcomes

Characterising
uncertainty

18

19

20

Report the values, ranges, references, and, if
used, probability distributions for all parameters.
Report reasons or sources for distributions used to
represent uncertainty where appropriate. Providing
a table to show the input values is strongly
recommended.

For each intervention, report mean values for the
main categories of estimated costs and outcomes
of interest, as well as mean differences between
the comparator groups. If

applicable, reportincremental cost-effectiveness
ratios.

Single study-based economic evaluation:
Describe the effects of sampling uncertainty for
the estimated incremental cost and

incremental effectiveness parameters, together
with the impact of methodological assumptions
(such as discount rate, study perspective).
Model-based economic evaluation: Describe the
effects on the results of uncertainty for all input
parameters, and uncertainty related to the
structure of the model and assumptions.
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N/A

N/A
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“Using the fee-for-service calculation method

(the standardized national Japanese set costs of
health care) based on the medical fee table of the
fiscal years 2008 and 2010, medical costs were
calculated by aggregating the medical costs generated
during the additional treatment period of

wound infections.”

Not modelled

Not modelled




Characterising 21 If applicable, report differences in costs, No Subgroup analysis for SSI rates separated for
heterogeneity outcomes, or cost- effectiveness that can be laparoscopic/open approaches however not
explained by variations between subgroups of investigated in terms of costs.
patients with different baseline characteristics or
other observed variability in effects that are not
reducible by more information.
Discussion
Study findings, 22 | Summarise key study findings and describe how Partially “Although the triclosan-coated polyglactin suture
limitations, they support the conclusions reached. Discuss is more expensive, it may be more cost effective
generalisability, and limitations and the generalisability of the findings for health care resources in the long _
current knowledge and how the findings fit with current knowledge. term. The additional cost per patient of using
triclosan-coated polyglactin suture is about $10.80;
therefore, the total additional cost for all 200
patients in 1 year is $2,160. The median additional
cost of wound-infection management is $2,310 per
patient. The annual cost of the antimicrobial-coated
sutures, therefore, roughly corresponds
with the cost of treating and managing 1 patient’s
wound infection. Hence, if 0.5% (1 in 200 patients)
of wound infections are prevented by using
triclosan-coated polyglactin sutures in a year, it will
be more cost-effective for health care resources in
the long term.” No limitations acknowledged.
Other
Source of funding 23 | Describe how the study was funded and the role No Not reported
of the funder in the identification, design, conduct,
and reporting of the analysis. Describe other non-
monetary sources of support.
Conflicts of interest 24 | Describe any potential for conflict of interest of No Not reported
study contributors in accordance with journal
policy. Inthe absence of a journal policy, we
recommend authors comply with International
Committee of Medical Journal Editors
recommendations.
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Table F6. Appraisal of Fleck et al. (2007).

Section/item # Recommendation Reported | Additional comments
(Y/N)

Title and abstract

Title 1 Identify the study as an economic evaluation or use | Partially “Triclosan-coated sutures for the reduction of sternal
more specific terms such as “cost-effectiveness wound infections: economic considerations”.
analysis”, and describe the interventions Comparator not stated but implied.
compared.

Abstract 2 Provide a structures summary of objectives, Partially Comparison of triclosan and non-triclosan coated
perspective, setting, methods (including study sutures. Setting, methods and uncertainty analysis not
design and inputs), results (including base case and provided.
uncertainty analyses) and conclusions.

Introduction

Background and 3 Provide an explicit statement of the broader context | Yes “The aim of our study was to evaluate whether the

objectives for the study. Present the study question and its incidence of sternal wound infection can be reduced
relevance for health policy or practice decisions. when triclosan-coated sutures are used for sternal

wound closure and the impact on the overall costs and
the costs associate with sternal wound infections”.

Methods

Target population and 4 Describe characteristics of the base case Patients undergoing cardiac surgery. Pre-op

subgroups population and subgroups analysed, including why demographics provided (Table 1). National Nosocomial
they were chosen. Infections Surveillance System (NNIS) risk score used

to classify patients in terms of risk of developing a
surgical site infection. No subgroup analysis

Setting and location 5 State relevant aspects of the system(s) in which N/A No decisions, just economic cost-consequence
the decision(s) need(s) to be made. analysis.

Study perspective 6 Describe the perspective of the study and relate Partially Retrospective design, cardiac surgical department
this to the costs being evaluated. (setting and location not explicitly stated, but assumed

to be Austria).

Comparators 7 Describe the interventions or strategies being Yes Triclosan and non-triclosan coated sutures. Note all
comparedand state why they were chosen. patients with a sternal wound infection were treated

with vacuum-assisted closure.

Time horizon 8 State the time horizon(s) over which costs and Yes Date of procedures between May to December 2005.
consequences are being evaluated and say why All patients seen in outpatients at 2 and 8 weeks post-
appropriate surgery. Mean follow-up 7.6 months (range 2 to 15

’ months).“Estimated costs for the entire study group and
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Discount rate

Choice of health
outcomes

Measurement of
effectiveness

Measurement and
valuation of preference
based outcomes

Estimating resources
and costs

Currency, price, date
and conversion

10

14

Report the choice of discount rate(s) used for
costsand outcomes and say why appropriate.
Describe what outcomes were used as the
measure(s) of benefit in the evaluation and their
relevance for the type of analysis performed.

Single study-based estimates: Describe fully the
design features of the single effectiveness study
and why the single study was a sufficient source of
clinical effectiveness data.

Synthesis-based estimates: Describe fully the
methods used for identification of included studies
and synthesis of clinical effectiveness data.

If applicable, describe the population and methods
used to elicit preferences for outcomes.

Single study-based economic evaluation:
Describe approaches used to estimate resource
use associated with the alternative interventions.
Describe primary or secondary research methods
for valuing each resource item in terms of its unit
cost.

Describe any adjustments made to approximate to
opportunity costs.

Model-based economic evaluation: Describe
approaches and data sources used to estimate
resource use associated with model health states.
Describe primary or secondary research methods
for valuing each resource item in terms of its unit
cost. Describe any adjustments made to
approximate to opportunity costs.

Report the dates of the estimated resource
quantities and unit costs. Describe methods for
adjusting estimated unit costs to the year of
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N/A

Partially

No
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the estimated costs of a 12-month period (for example,
January to December 2005) are given in Table 3.”
Economic evaluation of local data (discounting not
required).

SSI (CDC definition) only.

Not stated why study is a sufficient source of clinical
effectiveness data, but authors acknowledge that this is
a preliminary study, with limited sample size and
therefore a lack of statistical power, and state that a
larger study is in progress.

Patient questionnaires not attempted.

Cost of interventions, cost of sternal wound infection
(vacuum-assisted closure, operating costs, hospital
stay) (Table 3) provided but approaches to estimating
these / sources of these, not provided in full.

Source of costs and dates not reported. Costs reported
in US dollars.




Choice of model

Assumptions

Analytical methods

15

16

17

reported costs if necessary. Describe methods for
converting costs into a common currency base
and the exchange rate.

Describe and give reasons for the specific type of
decision-analytical model used. Providing a figure
to show model structure is strongly recommended.
Describe all structural or other assumptions
underpinningthe decision-analytical model.

Describe all analytical methods supporting the
evaluation. This could include methods for dealing
with skewed, missing, or censored data;
extrapolation methods; methods for pooling data;
approaches to validate or make adjustments (such
as half cycle corrections) to a model; and methods
for handling population heterogeneity and
uncertainty.

N/A

Partially

No

No modelling conducted, economic evaluation of local
data only.

Cost assumptions include: all patients assumed 7 days
in-hospital, 1 day in ITU, all with same operating cost.
All sternal wound infections assumed 13 days hospital
stay, and 10 days treatment (with 3 dressing changes)
with VAC system.

Not applied.

Results
Study parameters

Incremental costs and
outcomes

Characterising
uncertainty

18

19

20

Report the values, ranges, references, and, if
used, probability distributions for all parameters.
Report reasons or sources for distributions used to
represent uncertainty where appropriate. Providing
a table to show the input values is strongly
recommended.

For each intervention, report mean values for the
main categories of estimated costs and outcomes
of interest, as well as mean differences between
the comparator groups. If applicable, report
incremental cost-effectivenessratios.

Single study-based economic evaluation:
Describe the effects of sampling uncertainty for
the estimated incremental cost and incremental
effectiveness parameters, together with the impact
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No distributions provided, no sensitivity analysis
conducted.

Per patient cost, and cost multiplied across 1100
patients, only. ICER not reported

ICER not reported.




Characterising
heterogeneity

21

of methodological assumptions (such as discount
rate, study perspective).

Model-based economic evaluation: Describe the
effects on the results of uncertainty for all input
parameters, and uncertainty related to the
structure of the model and assumptions.

If applicable, report differences in costs,
outcomes, or cost-effectiveness that can be
explained by variations between subgroups of
patients with different baseline characteristics or
other observed variability in effects that are not
reducible by more information.

No

No subgroup analysis. However age differed
significantly between groups, which could have been
explored further.

Discussion

Study findings,
limitations,
generalisability, and
current knowledge

22

Summarise key study findings and describe how
they support the conclusions reached. Discuss
limitations and the generalisability of the findings
and how the findings fit with current knowledge.

Yes

In the triclosan group no wound infection or dehiscence
was observed during hospital visit or follow-up. Authors
report conventional group older, but cross clamp times
longer in triclosan group.

Other
Source of funding

Conflicts of interest

23

24

Describe how the study was funded and the role
of the funder in the identification, design, conduct,
and reporting of the analysis. Describe other non-
monetary sources of support.

Describe any potential for conflict of interest of
study contributors in accordance with journal
policy. Inthe absence of a journal policy, we
recommend authors comply with International
Committee of Medical Journal Editors
recommendations.

No

No

No funding statement provided. No acknowledgment
section

No conflict section in paper.
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Table F7. Critical appraisal of Singh et al. (2014).

Section/item # Recommendation Reported | Additional comments
(Y/N)

Title and abstract

Title 1 Identify the study as an economic evaluation or use | Partially “An economic model: value of antimicrobial-coated
more specific terms such as “cost-effectiveness sutures to society, hospitals, and third-party payers in
analysis”, and describe the interventions preventing abdominal surgical site infections”,
compared. Comparator not defined in title but implied.

Abstract 2 Provide a structures summary of objectives, Yes “cost-effectiveness of antimicrobial sutures in
perspective, setting, methods (including study abdominal incisions from the hospital, third-party payer,
design and inputs), results (including base case and and societal perspectives”, decision model in TreeAge,
uncertainty analyses) and conclusions. sensitivity analysis conducted.

Introduction

Background and 3 Provide an explicit statement of the broader context | Yes “To identify the situations for which such sutures may

objectives for the study. Present the study question and its be appropriate, we developed a decision analytic
relevance for health policy or practice decisions. simulation model to determine the cost and health

effects of triclosan-coated absorbable sutures, as
compared to those of their uncoated counterparts, for
prevention of incisional infections in abdominal
surgeries”.

Methods

Target population and 4 Describe characteristics of the base case No Base case not explicitly defined, no subgroups used.

subgroups population and subgroups analysed, including why
they were chosen.

Setting and location 5 State relevant aspects of the system(s) in which Yes Model outline (Figure 1)
the decision(s) need(s) to be made.

Study perspective 6 Describe the perspective of the study and relate Yes Results reported separately for hospital, third-party
this to the costs being evaluated. payer and societal perspectives.

Comparators 7 Describe the interventions or strategies being Yes Triclosan coated and regular absorbable suture.
comparedand state why they were chosen.

Time horizon 8 State the time horizon(s) over which costs and Yes Incisional SSI within 30 days, deep SSI within 30-90
consequences are being evaluated and say why days.
appropriate.

Discount rate 9 Report the choice of discount rate(s) used for Yes “All costs were discounted to 2013 values using a 3%
costsand outcomes and say why appropriate. discount rate.”

Choice of health 10 | Describe what outcomes were used as the Yes Superficial and deep SSI, death
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outcomes

Measurement of
effectiveness

Measurement and
valuation of preference
based outcomes

Estimating resources
and costs

Currency, price, date
and conversion

Choice of model

14

15

measure(s) of benefit in the evaluation and their
relevance for the type of analysis performed.

Single study-based estimates: Describe fully the
design features of the single effectiveness study
and why the single study was a sufficient source of
clinical effectiveness data.

Synthesis-based estimates: Describe fully the
methods used for identification of included studies
and synthesis of clinical effectiveness data.

If applicable, describe the population and methods
used to elicit preferences for outcomes.

Single study-based economic evaluation:
Describe approaches used to estimate resource
use associated with the alternative interventions.
Describe primary or secondary research methods
for valuing each resource item in terms of its unit
cost.

Describe any adjustments made to approximate to
opportunity costs.

Model-based economic evaluation: Describe
approaches and data sources used to estimate
resource use associated with model health states.
Describe primary or secondary research methods
for valuing each resource item in terms of its unit
cost. Describe any adjustments made to
approximate to opportunity costs.

Report the dates of the estimated resource
quantities and unit costs. Describe methods for
adjusting estimated unit costs to the year of
reported costs if necessary. Describe methods for
converting costs into a common currency base
and the exchange rate.

Describe and give reasons for the specific type of
decision-analytical model used. Providing a figure

to show model structure is strongly recommended.
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All simulation (1,000,000 models)

Patient questionnaires not attempted

“Each simulation run sent 1000 individuals undergoing
abdominal surgery through the model 1000 times
(1,000,000 total trials).”

All costs referenced and reported in US dollars. No
conversion of currency applied.

Model outline (Figure 1)




Assumptions 16 | Describe all structural or other assumptions Yes “The amount of suture used for each surgery was

underpinningthe decision-analytical model. assumed to be 4 times the incision length, as
recommended by previous studies”. “SSI treatment was
dependent on the severity and type of SSI”.

Analytical methods 17 | Describe all analytical methods supporting the Yes “Sensitivity analysis systematically varied the risk of
evaluation. This could include methods for dealing developing an SSI (range, 5%-20%) to account for
with skewed, missing, or censored data; heterogeneity among different surgical techniques and
extrapolation methods; methods for pooling data; the presence/absence of various presurgical antibiotic
approaches to validate or make adjustments (such prophylaxis regimens. Additional analyses varied
as half cycle corrections) to a model; and methods triclosan-coated suture cost (range, $5-$25/inch) and
for handling population heterogeneity and efficacy (range, 5%-50%). The wide range of efficacy
uncertainty. values accounted for the debate over the true efficacy

of the sutures”. Monte Carlo probabilistic sensitivity
analysis conducted.

Results

Study parameters 18 | Report the values, ranges, references, and, if Yes Model inputs and distributions reported (Table 1).
used, probability distributions for all parameters.

Report reasons or sources for distributions used to
represent uncertainty where appropriate. Providing
a table to show the input values is strongly
recommended.

Incremental costs and 19 | For each intervention, report mean values for the Partially All costs reported as mean cost savings (not reported

outcomes main categories of estimated costs and outcomes separately for each arm). ICER not reported.
of interest, as well as mean differences between
the comparator groups. If applicable, report
incremental cost-effectiveness ratios.

Characterising 20 | Single study-based economic evaluation:

uncertainty a Describe the effects of sampling uncertainty for
the estimated incremental cost and
incremental effectiveness parameters, together
with the impact of methodological assumptions
(such as discount rate, study perspective).

20 | Model-based economic evaluation: Describe the Yes Reported for hospital, third-party payer and societal
b effects on the results of uncertainty for all input perspectives.
parameters, and uncertainty related to the
structure of the model and assumptions.
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Characterising 21 If applicable, report differences in costs, N/A No SUbgrOUpS considered.
heterogeneity outcomes, or cost- effectiveness that can be
explained by variations between subgroups of
patients with different baseline characteristics or
other observed variability in effects that are not
reducible by more information.
Discussion
Study findings, 22 | Summarise key study findings and describe how Yes “Our analyses show that even though triclosan-coated
limitations, they support the conclusions reached. Discuss sutures are almost 40% more expensive than the
generalisability, and limitations and the generalisability of the findings traditional uncoated sutures ($9.93 vs $7.32/inch), the
current knowledge and how the findings fit with current knowledge. cost savings generated by preventing abdominal SSls
offset the extra suture costs even when SSlI risk is 15%
and efficacy in preventing SSls is as low as 5%.”
Authors highlight need for further work around SSI risk
to “stratify patients and consequently determine
effective preventative strategies for various subgroups”.
They also acknowledge that no model “can account for
every possible SSI outcome”, and that their model “was
conservative about the potential benefits of triclosan-
coated sutures”.
Other
Source of funding 23 | Describe how the study was funded and the role Yes “Financial support: The study was supported by the
of the funder in the identification, design, conduct, National Institute of General Medical Sciences Models
and reporting of the analysis. Describe other non- of Infectious Disease Agent Study and the
monetary sources of support. Pennsylvania Department of Health. The funders had
no role in the design and conduct of the study; the
collection, management, analysis, and interpretation of
the data; or the preparation, review, or approval of the
manuscript”.
Conflicts of interest 24 | Describe any potential for conflict of interest of Yes “Potential confilicts of interest: All authors report no
study contributors in accordance with journal confilicts of interest relevant to this article”.
policy. Inthe absence of a journal policy, we
recommend authors comply with International
Committee of Medical Journal Editors
recommendations.
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Table F8. Critical appraisal of Stone et al. (2010).

Section/item # Recommendation Reported | Additional comments
(Y/N)

Title and abstract

Title 1 Identify the study as an economic evaluation or use | Partially “Healthcare Savings Associated with Reduced
more specific terms such as “cost-effectiveness Infection Rates Using Antimicrobial Suture Wound
analysis”, and describe the interventions Closure for Cerebrospinal Fluid Shunt Procedures”.
compared. Comparator not explicitly defined, but implied.

Abstract 2 Provide a structures summary of objectives, Yes Hospital perspective, cerebrospinal fluid shunting
perspective, setting, methods (including study procedures, total hospital costs. Note not a model
design and inputs), results (including base case and therefore uncertainty analyses not included.
uncertainty analyses) and conclusions.

Introduction

Background and 3 Provide an explicit statement of the broader context | Yes “Approximately 36,000 shunt procedures are performed

objectives for the study. Present the study question and its yearly, of which 14,000 are for revision. Given the
relevance for health policy or practice decisions. relatively high rate of revision due to malfunction or

infection, CSF shunts represent a large financial
burden on the healthcare system.”

Methods

Target population and 4 Describe characteristics of the base case Yes Cerebrospinal fluid shunt procedures. No subgroups

subgroups population and subgroups analysed, including why analysed.
they were chosen.

Setting and location 5 State relevant aspects of the system(s) in which N/A Not modelled
the decision(s) need(s) to be made.

Study perspective 6 Describe the perspective of the study and relate Yes Hospital charges
this to the costs being evaluated.

Comparators 7 | Describe the interventions or strategies being Yes VICRYL Plus and VICRYL.
comparedand state why they were chosen.

Time horizon 8 State the time horizon(s) over which costs and No Not reported. Assumed to be limited to patient length of
consequences are being evaluated and say why stay.
appropriate.

Discount rate 9 Report the choice of discount rate(s) used for N/A Not modelled
costsand outcomes and say why appropriate.

Choice of health 10 | Describe what outcomes were used as the Yes Shunt infection

outcomes measure(s) of benefit in the evaluation and their
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Measurement of
effectiveness

Measurement and
valuation of preference
based outcomes

Estimating resources
and costs

relevance for the type of analysis performed.

Single study-based estimates: Describe fully the
design features of the single effectiveness study
and why the single study was a sufficient source of
clinical effectiveness data.

Synthesis-based estimates: Describe fully the
methods used for identification of included studies
and synthesis of clinical effectiveness data.

If applicable, describe the population and methods
used to elicit preferences for outcomes.

Single study-based economic evaluation:
Describe approaches used to estimate resource
use associated with the alternative interventions.
Describe primary or secondary research methods
for valuing each resource item in terms of its unit
cost.

Describe any adjustments made to approximate to
opportunity costs.

Model-based economic evaluation: Describe
approaches and data sources used to estimate
resource use associated with model health states.
Describe primary or secondary research methods
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Retrospective review of hospital billing records.

Patient questionnaires not attempted

Hospital costs calculated for each arm. “Hospital
charge data was obtained on 82 of the 84 procedures
(45 AMS and 37 placebo). Itemized charge data was
not obtainable for all admissions, and some admissions
were prolonged because of unrelated issues such as
appendicitis, fundoplication, and myelomeningocele
repair. We therefore calculated the shunt-related
expenses using the following predefined formula,
which was applied to all procedures before statistical
analysis. If the admission was uncomplicated and the
patient was admitted for the sole purpose of placing a
shunt, the entire admission charge was used. If the
patient’s stay was prolonged for reasons unrelated to
placement of the shunt, the total admission charge
was divided by the number of days admitted and then
multiplied by 3 days. The 3-day index was chosen
based on the average length of stay for the
uncomplicated cases and from clinical experience.

It was necessary to use this method to create an
adjusted charge in 28 (34.1%) of the initial shunt
procedures, each of which involved a prolonged
hospital stay unrelated to shunt placement.” A similar
approach was used to calculate cost of infection.




for valuing each resource item in terms of its unit
cost. Describe any adjustments made to
approximate to opportunity costs.

Currency, price, date 14 | Report the dates of the estimated resource No “The Women and Children’s Hospital of Buffalo billing

and conversion quantities and unit costs. Describe methods for office provided data regarding all hospital charges
adjusting estimated unit costs to the year of occurring during the admission for each procedure
reported costs if necessary. Describe methods for pen‘orme_d. ” Unit costs therefore not reported._AII costs
converting costs into a common currency base reported in US dollars, no exchange rate applied
and the exchange rate.

Choice of model 15 | Describe and give reasons for the specific type of | N/A Not modelled
decision-analytical model used. Providing a figure
to show model structure is strongly recommended.

Assumptions 16 | Describe all structural or other assumptions N/A Not modelled. Large number of assumptions regarding
underpinningthe decision-analytical model. which costs were included/excluded.

Analytical methods 17 | Describe all analytical methods supporting the N/A Not modelled.
evaluation. This could include methods for dealing
with skewed, missing, or censored data;
extrapolation methods; methods for pooling data;
approaches to validate or make adjustments (such
as half cycle corrections) to a model; and methods
for handling population heterogeneity and
uncertainty.

Results

Study parameters 18 | Report the values, ranges, references, and, if Yes Itemised cost data described in Table 3. Distributions
used, probability distributions for all parameters. not included as the economics are added (not
Report reasons or sources for distributions used to modelled). “Three main variables were analyzed:
represent uncertainty where appropriate. Providing charges due to initial shunt placement, charges due to
a table to show the input values is strongly an infection, and total hospital charges related to a
recommended. typical shunt placement.”

Incremental costs and 19 | For each intervention, report mean values for the | Yes Mean, median and range of charges for readmission for

outcomes main categories of estimated costs and outcomes shunt infection, treatment and replacement of the shunt
of interest.as well as mean differences between for all patients are described in text. Also reported for

’ . antimicrobial and placebo arms separately. ICER not

the comparator groups. If applicable, report reported
incremental cost-effectiveness ratios. '

Characterising 20 | Single study-based economic evaluation: N/A Not modelled

uncertainty a Describe the effects of sampling uncertainty for
the estimated incremental cost and
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incremental effectiveness parameters, together
with the impact of methodological assumptions
(such as discount rate, study perspective).
20 | Model-based economic evaluation: Describe the
b effects on the results of uncertainty for all input
parameters, and uncertainty related to the
structure of the model and assumptions.
Characterising 21 If applicable, report differences in costs, N/A No Subgroup analysis conducted
heterogeneity outcomes, or cost- effectiveness that can be
explained by variations between subgroups of
patients with different baseline characteristics or
other observed variability in effects that are not
reducible by more information.
Discussion
Study findings, 22 | Summarise key study findings and describe how Yes “There are many additional indirect costs due
limitations, they support the conclusions reached. Discuss to associated morbidity and lost productivity that are
generalisability, and limitations and the generalisability of the findings beyond the scope of this study. Our study does not
current knowledge and how the findings fit with current knowledge. include the costs of neurosurgical physicians or
consultant fees.”
“The 2 major drawbacks of this study include the fact
that it is a post hoc analysis and the methodology
needed to allocate charge data to a specific procedure.
The charge data were not collected in a prospective
fashion and therefore our results are not as reliable.
We were forced to develop an algorithm for allocating
charge data because in about one third of the patients,
the hospital admission charge data included either
unrelated charges (i.e. fundoplication) or the patient
was initially randomized at the end of a prolonged
admission due to previous shunt malfunction.”
Other
Source of funding 23 | Describe how the study was funded and the role No Not reported
of the funder in the identification, design, conduct,
and reporting of the analysis. Describe other non-
monetary sources of support.
Conflicts of interest 24 Describe any potential for conflict of interest of Yes “C.J.R. has received speaker’s honoraria from
study contributors in accordance with journal Ethicon/Johnson & Johnson, but not in direct support of
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policy. Inthe absence of a journal policy, we the study reported in this paper. Ethicon is currently the
recommend authors comply with International only manufacturer of commercially available
Committee of Medical Journal Editors antimicrobial sutures. Codman, a subsidiary of Johnson
& Johnson, currently manufactures the only
commercially available antibiotic-impregnated

shunt catheters.

recommendations.
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Additional modelling conducted by the EAC
The decision tree, used for all scenarios, is shown in Figure F1.

Replication of company base case

A
Death <]
5El <
: B
Survival <]
Antimicrobial
C
Death <]
No 551
Survival E:]
Suture
Death <E<]
55l <
. G
Survival <]
Standard
H
Death <]
No 55l <
: |
Survival <]

Figure F1. Decision tree used for all scenarios
The model

The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F9).
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Table F9: Model inputs for company’s base case.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(7040,670303) 0.01039 0.01015 0.01064
RR(SSI | TCS) RR LN(-0.344,0.054) 0.71 0.6379 0.7879
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures pack GBP Ga(96.036,0.043) 413 3.345 4.995
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures pack GBP Ga(96.036,0.034) 3.265 2.645 3.95

Results

Point estimate

Point estimates of the costs for each option are shown in Table F10.

Table F10. Point estimates for company’s base case.

Suture Cost
Antimicrobial 65.1
Standard 78.9

Univariate sensitivity

Tornado chart is shown in Figure F2.
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RR(5351 | TCS), RR 0.6:

Plus Sutures pack, GBP 5 | 2.35

Excess cost 551, GBP 4870 | | 7280

Comparator Sutures pack, GBP 264 | | 3.95

Sutures per procedure, n 8.44 | | 247

P53l | NCE), P 0.0102 0.0108
I
P(Death | S51), P 0.0159 | 0.0217
I

P(Death | No SSI), P 0.0133 | 0.0127
1

[ I I
12 14 16

Mean cost saving

Figure F2. Tornado chart showing mean cost savings per procedure for company’s base case
PSA

PSA results are shown in Figure F3.
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Cost saving

Figure F3. PSA results for company’s base case.
Plus Sutures was cost saving in 99.8% of iterations, with a mean saving of 14.02 (95% CI: 5.12 to 22.88) GBP.

Threshold analysis on cost of SSI
The threshold SSI cost at which there is no cost saving is 1438.64 GBP.
Threshold analysis on baseline risk of SSI with comparator sutures

The threshold risk of SSI with comparator sutures at which there is no cost saving is 0.248%.
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Threshold analysis on relative risk of SSI with Plus Sutures

The threshold relative risk of SSI with Plus Sutures at which there is no cost saving is 0.931.

Threshold analysis on number of sutures needed

The threshold number of sutures needed for surgery at which there is no cost saving is 21.
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EAC base case

The EAC base case uses random effects relative risk from figure 7c from the meta-analysis submitted by the company in their
clinical submission, which excludes studies of STRATAFIX Plus, and also uses the mean cost of Plus Sutures and comparator

sutures from the published MIB.
The model

The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F11).

Table F11: Model inputs for EAC base case.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(7040,670303) 0.01039 0.01015 0.01064
RR(SSI | TCS) RR LN(-0.347,0.093) 0.71 0.5889 0.8486
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Results

Point estimate

Point estimates of the costs for each option are shown in Table F12.

Table F12. Point estimates for EAC base case.

Suture

Cost

Antimicrobial

65.71
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Standard 79.33

Univariate sensitivity

Tornado chart is shown in Figure F4.

RR(5351| TCS), RR

Excess cost 551, GBP 4870 | | 7280
Sutures per procedure, n 844 | | 247
PESI | MNCS), P 0.0102 |:§:| 0.0106
Comparator Sutures, GBP 3.35 i 3.35
Plus Sutures, GBP 4.25 i 425
PiDeath | Mo S51), P 0.0133 i 0.0127
P{Death | 351), P 0.0217 i 0.0159
[ I : I I
10 12 14 16

Mean cost saving

Figure F4. Tornado chart showing mean cost savings per procedure for EAC base case
PSA

PSA results are shown in Figure F5.
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Figure F5. PSA results for EAC base case.
Plus Sutures was cost saving in 99.5% of iterations, with a mean saving of 13.6 (95% CI: 4.71 to 23.15) GBP.

Threshold analysis on cost of SSI
The threshold SSI cost at which there is no cost saving is 1497.39 GBP.
Threshold analysis on baseline risk of SSI with comparator sutures

The threshold risk of SSI with comparator sutures at which there is no cost saving is 0.259%.
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Threshold analysis on relative risk of SSI with Plus Sutures

The threshold relative risk of SSI with Plus Sutures at which there is no cost saving is 0.928.

Threshold analysis on number of sutures needed

The threshold number of sutures needed for surgery at which there is no cost saving is 21.
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EAC Scenario analysis
Adults
The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F13).

Table F13: Model inputs for adult subgroup scenatrio.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(7040,670303) 0.01039 0.01015 0.01064
RR(SSI | TCS) RR LN(-0.347,0.097) 0.71 0.5846 0.8543
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Point estimates of the costs for each option are shown in Table F14.

Table F14. Point estimates for adult subgroup scenario.

Suture Cost
Antimicrobial 65.71
Standard 79.33

PSA results are shown in Figure F6.
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Figure F6. PSA results for adult subgroup scenario.
Plus Sutures was cost saving in 99.3% of iterations, with a mean saving of 13.67 (95% CI: 4.08 to 22.74) GBP.
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Children
The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F15).

Table F15: Model inputs for children subgroup scenario.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(7040,670303) 0.01039 0.01015 0.01064
RR(SSI | TCS) RR LN(-0.689,0.265) 0.52 0.2986 0.8441
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Point estimates of the costs for each option are shown in Table F16.

Table F16. Point estimates for children subgroup scenario.

Suture Cost
Antimicrobial 53.83
Standard 79.33

PSA results are shown in Figure F7.
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Figure F7. PSA results for children subgroup scenario.
Plus Sutures was cost saving in 98.9% of iterations, with a mean saving of 25.06 (95% CI: 5.54 to 42.56) GBP.
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Clean wounds - weighted average baseline risk from PHE report
The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F17).

Table F17: Model inputs for clean wound subgroup scenario, using weighted average from PHE report.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(5186,645042) 0.007976 0.007761 0.008193
RR(SSI | TCS) RR LN(-0.354,0.154) 0.71 0.5193 0.9481
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Point estimates of the costs for each option are shown in Table F18.

Table F18. Point estimates for clean wound subgroup scenario, using weighted average from PHE report.

Suture Cost
Antimicrobial 55.38
Standard 64.78

PSA results are shown in Figure F8.
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Figure F8. PSA results for clean wound subgroup scenario, using weighted average from PHE report.
Plus Sutures was cost saving in 94.6% of iterations, with a mean saving of 9.3 (95% CI: -2.24 to 19.26) GBP.
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Non-clean wounds - weighted average baseline risk from PHE report

The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F19).

Table F19: Model inputs for non-clean wound subgroup scenario, using weighted average from PHE report.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(1854,25261) 0.06838 0.0654 0.07141
RR(SSI | TCS) RR LN(-0.414,0.166) 0.67 0.4769 0.9155
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Point estimates of the costs for each option are shown in Table F20.

Table F20. Point estimates for non-clean wound subgroup scenario, using weighted average from PHE report.

Suture Cost
Antimicrobial 296.9
Standard 428.1

PSA results are shown in Figure F9.
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Figure F9. PSA results for non-clean wound subgroup scenario, using weighted average from PHE report.
Plus Sutures was cost saving in 99.2% of iterations, with a mean saving of 128.95 (95% CI: 33.86 to 216.92) GBP.
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Relative risk from high quality studies only

The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F21).

Table F21: Model inputs for scenario using relative risk from meta-analysis of high quality studies only.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(7040,670303) 0.01039 0.01015 0.01064
RR(SSI | TCS) RR LN(-0.173,0.146) 0.85 0.6313 1.12
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Point estimates of the costs for each option are shown in Table F22.

Table F22. Point estimates for scenario using relative risk from meta-analysis of high quality studies only.

Suture Cost
Antimicrobial 74.46
Standard 79.33

PSA results are shown in Figure F10.
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Figure F10. PSA results for scenario using relative risk from meta-analysis of high quality studies only.
Plus Sutures was cost saving in 73.8% of iterations, with a mean saving of 4.62 (95% CI: -13.92 to 19.34) GBP.
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Relative risk from high/moderate quality studies only

The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F23).

Table F23: Model inputs for scenario using relative risk from meta-analysis of high and moderate quality studies only.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(7040,670303) 0.01039 0.01015 0.01064
RR(SSI | TCS) RR LN(-0.294,0.112) 0.75 0.5985 0.9281
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Point estimates of the costs for each option are shown in Table F24.

Table F24. Point estimates for scenario using relative risk from meta-analysis of high and moderate quality studies only.

Suture Cost
Antimicrobial 68.21
Standard 79.33

PSA results are shown in Figure F11.
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Figure F11. PSA results for scenario using relative risk from meta-analysis of high and moderate quality studies only.
Plus Sutures was cost saving in 96.5% of iterations, with a mean saving of 10.96 (95% CI: -0.83 to 21.89) GBP.
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Relative risk from low quality studies only

The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F25).

Table F25: Model inputs for scenario using relative risk from meta-analysis of low quality studies only.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(7040,670303) 0.01039 0.01015 0.01064
RR(SSI | TCS) RR LN(-0.357,0.171) 0.71 0.5002 0.9786
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Point estimates of the costs for each option are shown in Table F26.

Table F26. Point estimates for scenario using relative risk from meta-analysis of low quality studies only.

Suture Cost
Antimicrobial 65.71
Standard 79.33

PSA results are shown in Figure F12.
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Figure F12. PSA results for scenario using relative risk from meta-analysis of low quality studies only.
Plus Sutures was cost saving in 94.3% of iterations, with a mean saving of 13.49 (95% CI: -3.23 to 29.07) GBP.
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Relative risk from studies with n>1000 only

The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F27).

Table F27: Model inputs for scenario using relative risk from meta-analysis of studies with n>1000 only.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(7040,670303) 0.01039 0.01015 0.01064
RR(SSI | TCS) RR LN(-0.271,0.308) 0.8 0.417 1.396
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Point estimates of the costs for each option are shown in Table F28.

Table F28. Point estimates for scenario using relative risk from meta-analysis of studies with n>1000 only.

Suture Cost
Antimicrobial 71.34
Standard 79.33

PSA results are shown in Figure F13.
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Figure F13. PSA results for scenario using relative risk from meta-analysis of studies with n>1000 only.
Plus Sutures was cost saving in 76.8% of iterations, with a mean saving of 9.1 (95% CI: -27.11 to 33.86) GBP.
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Relative risk from studies with n<=1000 only

The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F29).

Table F29: Model inputs for scenario using relative risk from meta-analysis of studies with n<=1000 only.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(7040,670303) 0.01039 0.01015 0.01064
RR(SSI | TCS) RR LN(-0.377,0.107) 0.69 0.5564 0.846
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Point estimates of the costs for each option are shown in Table F30.

Table F30. Point estimates for scenario using relative risk from meta-analysis of studies with n<=1000 only.

Suture Cost
Antimicrobial 64.46
Standard 79.33

PSA results are shown in Figure F14.
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Figure F14. PSA results for scenario using relative risk from meta-analysis of studies with n<=1000 only.
Plus Sutures was cost saving in 99.4% of iterations, with a mean saving of 14.74 (95% CI: 4.93 to 24.3) GBP.
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Relative risk from studies with n>500 only

The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F31).

Table F31: Model inputs for scenario using relative risk from meta-analysis of studies with n>500 only.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(7040,670303) 0.01039 0.01015 0.01064
RR(SSI | TCS) RR LN(-0.352,0.139) 0.71 0.535 0.9241
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Point estimates of the costs for each option are shown in Table F32.

Table F32. Point estimates for scenario using relative risk from meta-analysis of studies with n>500 only.

Suture Cost
Antimicrobial 65.71
Standard 79.33

PSA results are shown in Figure F15.
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Figure F15. PSA results for scenario using relative risk from meta-analysis of studies with n>500 only.
Plus Sutures was cost saving in 97.9% of iterations, with a mean saving of 13.27 (95% CI: 0.39 to 25.74) GBP.
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Relative risk from studies with n<=500 only

The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F33).

Table F33: Model inputs for scenario using relative risk from meta-analysis of studies with n<=500 only.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(7040,670303) 0.01039 0.01015 0.01064
RR(SSI | TCS) RR LN(-0.352,0.136) 0.71 0.539 0.9182
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Point estimates of the costs for each option are shown in Table F34.

Table F34. Point estimates for scenario using relative risk from meta-analysis of studies with n<=500 only.

Suture Cost
Antimicrobial 65.71
Standard 79.33

PSA results are shown in Figure F16.
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Figure F16. PSA results for scenario using relative risk from meta-analysis of studies with n<=500 only.
Plus Sutures was cost saving in 97.5% of iterations, with a mean saving of 13.3 (95% CI: 0.05 to 25.58) GBP.
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Relative risk from UK studies only

The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F35).

Table F35: Model inputs for scenario using relative risk from meta-analysis of UK studies only.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(7040,670303) 0.01039 0.01015 0.01064
RR(SSI | TCS) RR LN(-0.637,0.961) 0.84 0.08039 3.483
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Point estimates of the costs for each option are shown in Table F36.

Table F36. Point estimates for scenario using relative risk from meta-analysis of UK studies only.

Suture Cost
Antimicrobial 73.84
Standard 79.33

PSA results are shown in Figure F17.
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Figure F17. PSA results for scenario using relative risk from meta-analysis of UK studies only.
Plus Sutures was cost saving in 74.8% of iterations, with a mean saving of 10.86 (95% CI: -124.67 to 56.83) GBP.
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Relative risk from non-UK studies only

The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F37).

Table F37: Model inputs for scenario using relative risk from meta-analysis of non-UK studies only.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(7040,670303) 0.01039 0.01015 0.01064
RR(SSI | TCS) RR LN(-0.361,0.098) 0.7 0.5747 0.8444
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Point estimates of the costs for each option are shown in Table F38.

Table F38. Point estimates for scenario using relative risk from meta-analysis of non-UK studies only.

Suture Cost
Antimicrobial 65.08
Standard 79.33

PSA results are shown in Figure F18.
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Figure F18. PSA results for scenario using relative risk from meta-analysis of non-UK studies only.
Plus Sutures was cost saving in 100% of iterations, with a mean saving of 14.32 (95% CI: 4.59 to 24.21) GBP.
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Clean wounds - extreme baseline risk of SSI, knee replacement (from PHE report)

The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F39).

Table F39: Model inputs for clean wound subgroup scenario, using extremes from PHE report.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(1022,220583) 0.004612 0.004334 0.004898
RR(SSI | TCS) RR LN(-0.354,0.154) 0.71 0.5193 0.9481
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Point estimates of the costs for each option are shown in Table F40.

Table F40. Point estimates for clean wound subgroup scenario, using extremes from PHE report.

Suture Cost
Antimicrobial 41.01
Standard 44 54

PSA results are shown in Figure F19.
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Figure F19. PSA results for clean wound subgroup scenario, using extremes from PHE report.
Plus Sutures was cost saving in 84.7% of iterations, with a mean saving of 3.45 (95% CI: -3.82 to 9.35) GBP.
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Non-clean wounds - extreme baseline risk of SSI, bile duct, liver or pancreatic (from PHE report)

The uncertainties in the estimates of the variables were described by distributions with hyperparameters (Table F41).

Table F41: Model inputs for non-clean wound subgroup scenario, using extremes from PHE report.

Description Units Distribution Mean Q2.5 Q97.5
P(Death | SSI) P Be(157,8225) 0.01873 0.01594 0.02174
Excess cost SSI GBP Ga(95.909,62.726) 6016 4872 7278
P(SSI | NCS) P Be(146,1460) 0.09091 0.07734 0.1054
RR(SSI | TCS) RR LN(-0.414,0.166) 0.67 0.4769 0.9155
P(Death | No SSI) P Be(8507,645854) 0.013 0.01273 0.01328
Plus Sutures GBP Const(4.25) 4.25 4.25 4.25
Sutures per procedure n Ga(10.67,0.47) 5.015 2472 8.442
Comparator Sutures GBP Const(3.35) 3.35 3.35 3.35

Point estimates of the costs for each option are shown in Table F42.

Table F42. Point estimates for non-clean wound subgroup scenario, using extremes from PHE report.

Suture Cost
Antimicrobial 387.7
Standard 563.7

PSA results are shown in Figure F20.
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Figure F20. PSA results for non-clean wound subgroup scenario, using extremes from PHE report.
Plus Sutures was cost saving in 99% of iterations, with a mean saving of 173.22 (95% CI: 38.81 to 298.4) GBP.
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Medical technology guidance

Assessment report overview

Plus Sutures for preventing surgical site
infection

This assessment report overview has been prepared by the Medical
Technologies Evaluation Programme team to highlight the significant findings
of the External Assessment Centre (EAC) report. It includes brief descriptions
of the key features of the evidence base and the cost analysis, any additional
analysis carried out, and additional information, uncertainties and key issues
the Committee may wish to discuss. It should be read along with the company
submission of evidence and with the EAC assessment report. The overview
forms part of the information received by the Medical Technologies Advisory

Committee when it develops its recommendations on the technology.

Key issues for consideration by the Committee are described in section 6,

following the brief summaries of the clinical and cost evidence.

This report contains information that has been supplied in confidence and will
be redacted before publication. This information is highlighted in |} This

overview also contains:

e Appendix A: Sources of evidence
¢ Appendix B: Comments from professional bodies

e Appendix E: Scope decision problem
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1 The technology

Plus Sutures (Ethicon, Johnson & Johnson Medical Ltd) are a range of
synthetic, absorbable sutures that are either impregnated with or coated with
medical grade triclosan, depending on the suture type. Triclosan is a broad-
spectrum antibacterial agent effective on most common organisms associated
with surgical site infection (SSI). Plus Sutures are intended for wound closure
in people after a surgical procedure and are designed to prevent bacterial
colonisation of the suture for 7 days or more. Absorbable sutures are
absorbed by tissue over a matter of days and don't need removing. The
company claims Plus Sutures can reduce the incidence of SSI and result in

fewer readmissions because of an SSI.

Three sutures were considered within scope, each has different physical
properties and absorption rates which affects which tissue types it is better

suited to:

e Coated VICRYL Plus Antibacterial (polyglactin 910) Suture is a
multifilament (multiple braided threads) with an absorption rate of
between 57 and 70 days making it best suited for general soft tissue

approximation and ligation (bringing together or tying of tissue edges).

¢ MONOCRYL Plus Antibacterial (poliglecaprone 25) Suture is a
monofilament sutures (solid and smooth thread) with an absorption rate
of between 91 and 119 days making it best suited for general soft
tissue approximation and ligation. This suture is also available in a

barbed design for knotless suturing.

e PDS Plus Antibacterial (polydioxanone) Suture is a monofilament
suture (solid and smooth thread) with an absorption rate of between
182 and 238 days. This suture can be used for general soft tissue
approximation, including use in paediatric cardiovascular surgery, and
other surgery types that require up to 6 weeks wound support. This
suture is also available in a barbed design for knotless suturing.
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PDS Plus and MONOCRYL Plus contain no more than 2,360 micrograms/m
triclosan. VICRYL Plus has a coating of copolymer, calcium stearate as well
as up to 472 micrograms/m triclosan. The absorption rates and handling

properties are the same as non-triclosan sutures.
2 Proposed use of the technology

2.1 Disease or condition

Surgical site infection is a type of healthcare-acquired infection in which a
wound infection develops as a complication of an invasive surgical procedure.
NICE’s guideline on preventing and treating surgical site infection states that
at least 5% of patients undergoing a surgical procedure develop a surgical site
infection that is usually caused by contamination of an incision with

microorganisms from the patient's own body at the time of surgery.

A surgical site infection surveillance programme conducted by Public Health
England (PHE) reported cumulative SSI incidence between April 2015 and
March 2020. The risk of SSI varies between surgery types with contaminated
or clean-contaminated surgery procedures associated in particular with an
increased risk of SSI. PHE reported the highest SSI incidence to be in bile
duct, liver or pancreatic surgery (9.1%) and large bowel surgery (8.3%). The
lowest SSI incidence was reported in hip and knee replacement surgery
(0.5%). A table presenting SSI risk for all surgical types included in the
analysis can be found in the surveillance of surgical site infection infections in
NHS hospitals in England, April 2019 to March 2020 annual report. These

data are based on the surveillance data of 133 contributing NHS trusts and

may not be an accurate reflection the national incidence of SSI.

2.2 Patient group

Plus Sutures are used for wound closure in people that have had a surgical
procedure and need wound closure with an absorbable suture. The scope of
this evaluation includes adults and children that need wound closure after a

surgical procedure when absorbable sutures are an appropriate option.
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2.3 Current management

The NICE guideline on preventing and treating surgical site infection

recommends a range of preoperative, intraoperative and postoperative

measures to prevent SSI. Preoperative measures include:

e Preoperative bathing with soap, preferably within a day of the planned
surgical procedure and an antiseptic preparation immediately before
the procedure.

¢ Nasal decolonisation, since Staphylococcus aureus is a likely potential
cause of SSI.

e A preventative course of antibiotics (unless the surgery is considered

clean, non-prosthetic and/or uncomplicated).

To close the wound, the guideline recommends considering antimicrobial
triclosan-coated sutures. The wound is dressed with an appropriate dressing
and changed using aseptic non-touch technique. Sterile saline is used to

irrigate the wound up to 48 hours after surgery.

If SSI is suspected, an antibiotic is given that covers the likely organisms

causing infection in line with NICE's guideline on antimicrobial stewardship:

systems and processes for effective antimicrobial medicine use.

2.4 Proposed management with new technology

Plus Sutures would replace the use of non-triclosan absorbable sutures for
wound closure in people that have had a surgical procedure. The adoption of
Plus Sutures would not alter the current care pathway and no training is

required. The technology is already used extensively within the NHS.

3 Company claimed benefits and the decision

problem

These are described in the scope here (link to Appendix E). Table 1 described

the company’s proposed changes to the decision problem:
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Table 1 Proposed changes to the decision problem

Decision problem Variation proposed by | EAC view of the
company variation
Intervention “The STRATAFIX™ STRATAFIX technology
barbed design for was not included in the
knotless suturing has decision problem of the
been included within final scope (NICE,
the clinical and 2021b).
economic evidence in
this submission”. The EAC has excluded
STRATAFIX and all

Rationale: studies that primarily
“Plus technology is reported on this barbed
inclusive of the suture. This approach
STRATAFIX range, and | was considered to be
is described within the | appropriate with the
main section of the clinical experts (EAC
NICE scope. Meta- external
analysis is presented correspondence log,
both with and without 2021).
STRATAFIX”

4 The evidence

4.1 Summary of evidence of clinical benefit

The EAC appraised the company’s systematic review and reported that a

clear and rigorous search strategy had been developed and were satisfied

that no relevant studies had been omitted. The EAC, in agreement with the

NICE team, carried out an additional literature search focussing on adverse

events. Full details of the searches carried out are reported in section 4.1 of

the assessment report.

The company submitted 31 fully published peer reviewed studies. All studies
were randomised controlled trials (RCT). The EAC included 28 of the RCTs in
the assessment, 3 studies were not included as they included the STRATAFIX

suture design which was outside the scope of the evaluation. The EAC
included two additional studies (Chen et al., 2011 and Sala-Perez et al., 2016)

identified through the search for adverse events. Additionally, one study

included by the company has been reported in 2 publications. The EAC have
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included both publications independently because the publications reported
on different surgical incisions (Thimour-Bergstrom et al., 2013; Steingrimsson

et al., 2015). In total, 31 studies were included in the assessment.

Table 2 Summary of studies included in the assessment

Studies included in the assessment

Publication 31 studies have been included in the assessment
and study e 28 parallel RCTs have been included by both the
design company and the EAC (Arslan et al., 2018; Baracs et al.,

2011; Diener et al., 2014; Ford et al., 2005; Galal and El-
Hindawy, 2011; Ichida et al., 2018; Isik et al., 2012;
Justinger et al., 2013; Karip et al., 2016; Lin et al., 2018;
Mattavelli et al., 2015; Mingmalairak et al., 2009;
Nakamura et al., 2013; Olmez et al., 2019; Rasic¢ et al.,
2011; Renko et al., 2017; Rozzelle et al., 2008; Ruiz-
Tovar et al., 2020; Santos et al., 2019; Seim et al., 2012;
Soomro et al., 2017; Sprowson et al; 2018Sukeik et al.,
2019; Tabrizi et al., 2019; Thimour-Bergstrom et al.,
2013; Turtiainen et al., 2012; Williams et al., 2011;
Zhang et al., 2011)

e 1 study listed above (Thimour-Bergstréom et al., 2013)
has been reported in 2 publications. The EAC has
included both publications independently and have
therefore included an additional RCT. (Steingrimsson et
al., 2015).

e 2 additional RCTs were included in the assessment by
the EAC after the searches for adverse events (Chen et
al., 2011 and Sala-Perez et al., 2016)

Studies excluded from the assessment

Publication 3 studies (RCTs) were excluded by the EAC
and study e The studies did not meet the scope of the evaluation as
design they reported on the use of STRATAFIX Plus sutures

(Ruiz-Tovar et al., 2020, Sundaram et al., 2020a,
Sundaram et al., 2020b)

EAC’s adverse events focused search

Publication In addition to 18 RCTs that were included in the assessment,
and study the EAC identified 17 additional studies that recorded adverse
design events.

e 1 RCT (Sala-Perez et al., 2016)
e 1 randomised pilot ((Deliart et al., 2009)

e 8 cohort studies with historical controls (Justinger et al.,
2009; Justinger et al., 2009; Justinger et al., 2012;
Justinger et al., 2011; Laas et al., 2012; Nakamura et al.,
2016; Nakamura et al., 2020; Okada et al., 2014; Ueno
et al., 2015)

e 2 prospective single-armed studies (Jung et al., 2014;
Yokoyama et al., 2017)
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e 3 retrospective cohort studies (Jenaw et al., 2019; Ruiz-
Tovar et al., 2018; Zhang et al., 2018)

e 1 case series (Holzheimer, 2005)
e 1 case report (Ismail and Nixon, 2020)

The evidence base for Plus Sutures is extensive, of relatively high quality and
is generalisable to the UK NHS. The assessment included 31 RCTs that
included over 14,000 patients. Only one of the outcomes listed in the scope,
SSl incidence, was reported consistently enough in the literature to draw
conclusions from. The evidence supports that the use of Plus Sutures is
associated with a causative reduction in the incidence of SSI. The EAC used
the GRADE methodology for appraising the quality of evidence for each
outcome and states that the quality of evidence for SSI incidence was high.
None of the other outcomes listed in the scope had sufficiently robust
empirical evidence to show Plus Sutures were statistically superior to
standard sutures. However, it is plausible that these could be inferred or
extrapolated from the proven reduction in incidence of SSI. All study results
are reported at an individual study level in the company submission table
(table 5) and at an outcome level (table 4a and 4e in the company submission

and section 5.3 of the assessment report).

To assess device related adverse events the EAC reviewed the RCTs
included in the assessment and also performed a dedicated literature review
to assess the nature of adverse events following the use of Plus Sutures.
Studies that reported adverse events included 18 of the RCTs that were
included in the assessment and an additional 17 randomised and non-
randomised studies (table 1). The findings show that there is no discernible

safety signal from the use of Plus Sutures.

The company performed 6 de novo meta-analyses to establish the overall
pooled effect size associated with Plus sutures on the incidence of SSis. The

primary outcome was the relative risk of developing a surgical site infection
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between Plus Sutures and control groups. The six separate meta-analyses,

defined a priori, were performed using:

e All studies of Plus Sutures that provided sufficient data (base case,

N = 28)

e A subset of studies in adults (N = 25)

e A subset of studies in children (N = 2)

e A subset of studies in those with clean wounds (N = 15)

e A subset of studies in those with non-clean wounds (N = 12)

e All studies of Plus Sutures including Stratafix Plus that provided
sufficient data, as a sensitivity analysis (N = 31).

The results of the meta-analyses report that Plus Sutures is associated with a

reduction in risk of SSI of nearly 30% in the base case and all results were

considered statistically significant. The results are summarised in table 3

(forest plots are reported in figures 7c to 7h in the company submission).

Table 3 Summary of company meta-analysis results

Subgroup | Analysis 12 valuet Relative Lower Upper
analysed used* risk 95% CI 95% CI
Base case | Random 40% 0.71 0.59 0.85

(N =28) Fixed 0.72 0.64 0.80
Adults Random 33% 0.74 0.62 0.88

(N = 25) Fixed 0.73 0.65 0.82
Children Fixed™* 40% 0.52 0.32 0.87
(N=2)

Clean Random 3% 0.71 0.53 0.96

(N =15) Fixed 0.75 0.62 0.90
Non-clean | Random 32% 0.67 0.48 0.92
(N=12) Fixed 0.66 0.54 0.80

* Fixed or random effects analysis. Taking a conservative approach, the use of random
effect analysis is most appropriate (Nikolakopoulou et al., 2014).

** Fixed effects analysis used where there are too few studies for random effects analysis
T 12 value is a measure of inter-study heterogeneity. It can be interpreted as follows: 0% to
40%, might not be important; 30% to 60%,may represent moderate heterogeneity; 50% to
90%, may represent substantial heterogeneity; 75% to 100%: considerable heterogeneity
(Higgins et al., 2019).
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The company meta-analyses are of a high quality and at a low risk of bias.
The methodology and results are transparent and clearly reported. The sub-
groups were defined a prori and are in line with the scope, studies were
identified using a systematic review, and a clear rationale for the inclusion and
exclusion of studies was reported. Assessment of heterogeneity and detection
of outlying studies were also performed. The company reports that “overall
there was a lack of heterogeneity across all studies”. However, due to
heterogeneity in the surgical procedure, study populations and baseline SSI
risk, the EAC believed the studies were not similar enough for fixed effects
analysis and the analysis should primarily be reported using random effects.

The EAC notes that this variation has minimal effect on the results.

The EAC validated the meta-analyses by replicating the analysis and
performed additional analyses. The additional analyses included stratifying the
analysis by, study quality size and location. The results of the additional
analyses reported that in all scenarios Plus Sutures reduced the risk of SSl,
however, the magnitude of the effect appeared to be related to study quality
and sample size. When only high-quality studies were included in the analysis
the difference is not statistically significant, however, this should be
interpreted with caution as the smaller sample sizes and varied event rates
will affect the precision and impact of the analysis. The results of the
additional analyses are summarised in table 4 and are reported in full in

section 7.2 of the assessment report.

Table 4 EAC’s additional meta-analyses: summary of results by quality,

size and location

Subgroup analysed Analysis 12 Relative | Lower | Upper
used* valuet | risk 95% CI | 95% CI
High (N = 8) Random 36% 0.85 0.64 1.13
Fixed 0.86 0.74 1.01
High/moderate | Random 39% 0.75 0.61 0.94
2 |(N=15) Fixed 0.77 0.68 0.88
S | Low Random [17% [0.72 0.55 0.94
O | (N=13) Fixed 0.66 0.55 0.80
o 2| >1,000 (N=4) | Random 58% 0.80 0.44 1.43
» E Fixed 0.83 0