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Summary of evidence from surveillance

Information for patients and carers

74 — 01 When, how and what information should be provided for patients for the
prevention of surgical site infection?

Recommendations derived from this question

111 Offer patients and carers clear, consistent information and advice throughout all stages of
their care. This should include the risks of surgical site infections, what is being done to
reduce them and how they are managed.

1.1.2 Offer patients and carers information and advice on how to care for their wound after
discharge.
1.1.3 Offer patients and carers information and advice about how to recognise a surgical site

infection and who to contact if they are concerned. Use an integrated care pathway for
healthcare-associated infections to help communicate this information to both patients and all
those involved in their care after discharge.

1.1.4 Always inform patients after their operation if they have been given antibiotics.

Surveillance decision

No new information was identified at any surveillance review.
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Preoperative phase

74 — 02 What is the clinical effectiveness of preoperative showering to reduce

surgical site infection?

Subquestion

What is the contribution to clinical effectiveness of the timing and number of preoperative washing for

the prevention of surgical site infection?

Are preoperative showers with antiseptics cost-effective?

Recommendations derived from this question

1.21 Advise patients to shower or have a bath (or help patients to shower, bath or bed bath) using
soap, either the day before, or on the day of, surgery.

Surveillance decision

This review question should not be updated.

Preoperative showering

3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

A Cochrane review'! of 7 trials (n=10,157)
examined bathing or showering with antiseptics
for preventing surgical site infection. All trials
assessed 4% chlorhexidine gluconate. Overall,
it was found that bathing with chlorhexidine did
not significantly reduce surgical site infection
compared with placebo or no pre-surgical
washing.

A systematic review? of 20 studies (n=9,520)
assessed preoperative showering in 3
randomised controlled trials (RCTs) and 4
cohort studies. Results were inconclusive for
the effect on surgical site infection and
conclusions on the most effective antiseptic
could not be made.

6-year surveillance summary

A meta-analysis® of 16 studies (n=17,932)
examined whole-body preoperative bathing
with chlorhexidine compared with placebo or no
bath for prevention of surgical site infection.
Chlorhexidine bathing did not significantly
reduce overall incidence of surgical site

infection compared with placebo, soap, or no
shower or bath.

8-year surveillance summary

An update* of the Cochrane review identified in
the Evidence Update' found no additional
studies.

Topic expert feedback

Topic experts suggested that evidence of using
antiseptics in showering was increasing.
However; although several randomised trials
were suggested for consideration in
surveillance, they involved healthy volunteers
and were thus not eligible for inclusion.

Impact statement

Studies consistently show no evidence of an
effect of showering with antiseptics on the
occurrence of surgical site infection.

Currently, showering before surgery is
recommended but use of antiseptics in the
shower is not recommended. The current
evidence supports this recommendation.

New evidence is unlikely to impact on the
guideline.
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Timing and frequency of washing

3-year surveillance summary

No relevant evidence was identified.

Evidence Update (2013)

A systematic review® of 10 studies (n=7,351)
examined the effect of number of antiseptic
showers and type of antiseptic on surgical site
infection. It included both randomised and non-
randomised clinical trials in any healthcare
setting. Included studies examined the effect of
1, 2 or 3 or more showers. No definitive
conclusions could be drawn about the optimum
number of preoperative showers.

6-year surveillance summary
No relevant evidence was identified.
8-year surveillance summary

No relevant evidence was identified.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

One identified systematic review was unable to
make definitive conclusions about the effect of

single or multiple showers on the occurrence of
surgical site infection.

Currently, showering before surgery is
recommended but multiple showers are not
recommended. The current evidence supports
this recommendation.

New evidence is unlikely to change guideline
recommendations.

74 — 03 What is the clinical effectiveness of preoperative hair removal from the
operative site to reduce surgical site infection?

Subquestion

Does the timing of preoperative hair removal affect the rate of surgical site infection?

What is the cost-effective method of hair removal?

Recommendations derived from this question

1.2.2 Do not use hair removal routinely to reduce the risk of surgical site infection.

1.2.3 If hair has to be removed, use electric clippers with a single-use head on the day of surgery.
Do not use razors for hair removal, because they increase the risk of surgical site infection.

Surveillance decision

This review question should not be updated.

Hair removal

3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

A Cochrane review® of 14 RCTs and quasi-
RCTs examined preoperative hair removal
versus no hair removal. There was no
significant difference in surgical site infections
with shaving (body or scalp hair) and clipping
(scalp hair) compared with no hair removal.

However, shaving led to significantly more
surgical site infections compared with clipping.
6-year surveillance summary

No relevant evidence was identified.

8-year surveillance summary

A network meta-analysis” of 19 RCTs (number
of participants not reported in the abstract) was
identified. Shaving was used as the reference
treatment. Fewer surgical site infections

occurred with clipping, chemical depilation, and
no depilation than with shaving. There was no
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significant difference between no depilation and
clipping or chemical depilation, and between
clipping and chemical depilation.

Topic expert feedback

Topic experts have indicated that some
hospitals may not be following the
recommendation not to shave hair before
surgery. However this suggests an issue with
implementation of the guideline rather than a
problem with the current recommendations.

Impact statement

Evidence consistently shows that shaving is
associated with increased surgical site

infections, and that other methods of hair
removal may not reduce surgical site infection
compared with no hair removal.

The evidence is consistent with current
recommendations not to routinely remove hair,
but if hair needs to be removed, that clipping
should be used and shaving should not be
used.

New evidence is unlikely to change guideline
recommendations.

74 — 04 Does patient theatre attire affect the incidence of surgical site infection?

Recommendations derived from this question

1.24 Give patients specific theatre wear that is appropriate for the procedure and clinical setting,
and that provides easy access to the operative site and areas for placing devices, such as
intravenous cannulas. Consider also the patient's comfort and dignity.

Surveillance decision

No new information was identified at any surveillance review.

74 — 05 What is the clinical effectiveness of theatre staff wearing non-sterile theatre
wear (scrub suits, masks, hats, overshoes) for the prevention of surgical

site infection?

Recommendations derived from this question

1.25 All staff should wear specific non-sterile theatre wear in all areas where operations are

undertaken.

Surveillance decision

This review question should not be updated.

Surgical masks
3-year surveillance summary

An RCT® (n=827) assessed the impact of non-
scrubbed operating room staff wearing surgical
face masks compared with no face masks on
surgical site infection. Overall, surgical site

infection rates did not increase when a face
mask was not worn.

Evidence Update (2013)

A Cochrane review® of 3 RCTs and quasi-RCTs
(n=2,113) examined whether surgical face
masks could prevent surgical site infection
compared with no face masks during clean
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surgery. All three trials showed the wearing of
masks to have no significant effect on
postoperative surgical wound infection when
compared with no masks.

6-year surveillance summary

An update'® of the Cochrane review identified
in the Evidence Update® found no additional
studies.

8-year surveillance summary
No relevant evidence was identified.
Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

Evidence has not shown a benefit of surgical
masks in preventing surgical site infection.
Currently, there are no specific
recommendations about what theatre wear
should be used. Because there is no evidence
of harm associated with surgical masks, a
recommendation against wearing surgical
masks is not necessary. Furthermore, these
studies have not considered the role of surgical
masks in protecting surgical staff from splashes
of blood or other bodily fluids.

New evidence is unlikely to change guideline
recommendations.

74 - 06 Does staff exiting and re-entering the operating room affect the incidence of

surgical site infection?

Recommendations derived from this question

1.2.6 Staff wearing non-sterile theatre wear should keep their movements in and out of the

operating area to a minimum.

Surveillance decision

No new information was identified at any surveillance review.

74 — 07 Does patient nasal decontamination to eliminate Staphylococcus aureus
affect the rate of surgical site infection?

Subquestions

What is the contribution to clinical effectiveness of the timing of nasal decontamination for the prevention

of surgical site infection?

What is the cost-effectiveness of mupirocin nasal ointment for the prevention of surgical site infection

caused by Staphylococcus aureus?

Recommendations derived from this question

1.2.7 Do not use nasal decontamination with topical antimicrobial agents aimed at eliminating
Staphylococcus aureus routinely to reduce the risk of surgical site infection.

Surveillance decision

This review question should be updated.
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Nasal decontamination
3-year surveillance summary

No relevant evidence was identified; however,
a study published in this period has since been
identified.

An RCT'" (n=917) assessed nasal
decontamination with mupirocin nasal ointment
and chlorhexidine soap before surgery in
people with positive nasal swabs for S aureus.
Nasal decontamination was associated with
significantly lower rates of surgical site
infections and deep surgical site infections
caused by S aureus.

A UK-based cost-effectiveness analysis'?
suggested that the NHS could save £600,000
for every 70,000 patients tested and treated for
nasal S aureus. In higher risk surgeries,
savings could be greater.

Evidence Update (2013)
No relevant evidence was identified.
6-year surveillance summary

A systematic review'3 of 17 studies (number of
participants not reported in the abstract)
assessed nasal decontamination or
glycopeptide prophylaxis, or both, compared
with standard care for preventing Gram-positive
surgical site infections. Nasal decolonisation
had a significant protective effect against
surgical site infections associated with S
aureus. In addition, a bundle including
decontamination and glycopeptide prophylaxis
for only patients colonised with meticillin-
resistant S aureus (MRSA) was protective
against surgical site infections with Gram-
positive bacteria.

8-year surveillance summary

An RCT™ (n=1,697) assessed chlorhexidine
wipes plus either mupirocin nasal ointment or
povidone-iodine solution administered twice
nasally in people undergoing arthroplasty or
spinal fusion. In intention-to-treat analysis there
was no difference between mupirocin and

povidone-iodine in rates of deep surgical site
infections or deep surgical site infections with
S aureus. The authors concluded that
povidone-iodine may be an alternative to
mupirocin.

Topic expert feedback

The cost-effectiveness analysis'? was
highlighted by topic experts in 8-year
surveillance. Topic expert feedback suggests
that nasal decolonisation is a clinically
important issue to address.

Impact statement

There is increasing evidence to support nasal
decontamination of S aureus in patients before
surgery.

During guideline development:

e The studies identified for this review
question found no significant difference
between mupirocin and placebo or no
decontamination.

e The accompanying economic evaluation
suggested that mupirocin decontamination
had 50% chance of being cost effective.

e The topic experts were concerned about the
lack of evidence of efficacy and potential for
increased antibiotic resistance.

However, there is now sufficient new evidence
to reassess this recommendation. An additional
area of interest is the possibility of nasal
decontamination using antiseptics rather than
antibiotics.

NICE has guidance on antimicrobial
stewardship (NICE NG15), which aims to slow
the emergence of antimicrobial resistance.
Although this guideline does not cover nasal
mupirocin use, its principles would apply to any
updated recommendations in this area.

New evidence identified that may change
current recommendations.
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74 — 08 Does mechanical bowel preparation reduce the rate of surgical site

infection?

Recommendations derived from this question

1.2.8 Do not use mechanical bowel preparation routinely to reduce the risk of surgical site infection.

Surveillance decision

This review question should not be updated.

Mechanical bowel preparation
3-year surveillance summary

A Cochrane review'® of 13 RCTs (n=4,777)
investigated the effectiveness and safety of
mechanical bowel preparation in colorectal
surgery. Rates of anastomotic leakage or
surgical site infection did not differ significantly
between people who had mechanical bowel
preparation and those who did not.

A further 4 systematic reviews'®-1% also found
no benefit of mechanical bowel preparation in
preventing surgical site infection.

An RCT?° (n=149) assessed preoperative
mechanical bowel preparation compared with
no bowel preparation in elective colon surgery
with intraperitoneal anastomosis. Surgical site
infection rates did not differ significantly
between people having or not having
mechanical bowel preparation.

A post-hoc analysis?' of an RCT (n=670)
examined the effect of mechanical bowel
preparation with polyethylene glycol compared
with sodium phosphate on surgical site
infection in people undergoing elective
colorectal surgery who were randomly assigned
to antibiotic prophylaxis with either ertapenem
or cefotetan (not licensed in the UK). Sodium
phosphate plus antibiotic prophylaxis was
associated with significantly lower likelihood of
surgical site infection compared with
polyethylene glycol plus antibiotic prophylaxis.
Evidence Update (2013)

No relevant evidence was identified.

6-year surveillance summary

A systematic review?? of 2 RCTs and 2 cohort
studies assessed comprehensive bowel
preparation compared with limited bowel
preparation in elective urinary diversion
surgery. Wound infection did not differ
significantly between comprehensive bowel
preparation and limited bowel preparation.

8-year surveillance summary
No relevant evidence was identified.
Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

Evidence generally supports the guideline
recommendations not to use mechanical bowel
preparation routinely to reduce the risk of
surgical site infection. One trial suggested
possible differences between bowel
preparation with sodium phosphate compared
with polyethylene glycol, this was a post-hoc
subgroup analysis of a trial designed to
compare antibiotic regimens, not mechanical
bowel preparation. Therefore, this trial alone is
not sufficient to outweigh the many studies
showing no effect of mechanical bowel
preparation on surgical site infection.

New evidence is unlikely to change guideline
recommendations.
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74 — 09 Does the removal of hand jewellery, artificial nails and nail polish reduce
the incidence of surgical site infection?

Recommendations derived from this question

1.2.9 The operating team should remove hand jewellery before operations.

1.2.10 The operating team should remove artificial nails and nail polish before operations.

Surveillance decision

This review question should not be updated.

Nail polish and rings

3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

A Cochrane review? investigated the effects of
wearing or removing nail polish and finger rings
among surgical scrub teams. No trials looked at
the primary outcome of infection rate, but 1
RCT (n=102) evaluated whether nail polish on
scrub nurses affected the number of bacteria
on hands after scrubbing before surgery.
Recent nail polish, old nail polish and no nail
polish had no impact on bacterial counts on
hands before or after scrubbing. The authors
concluded that evidence was insufficient to
determine whether wearing nail polish affects
bacterial counts after scrubbing.

6-year surveillance summary

No relevant evidence was identified.

8-year surveillance summary

An update?* of the Cochrane review?? identified
in the Evidence Update found no additional
studies.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

Although a small study suggested that nail
polish did not affect bacterial counts on hands,
this evidence is not likely to be considered
sufficient to change the recommendation that
surgical staff should remove nail polish before
operations.

New evidence is unlikely to change guideline
recommendations.

74 — 10 What is the clinical effectiveness of parenteral or oral antibiotic prophylaxis
for the prevention of surgical site infection compared with placebo or no
antibiotic in patients undergoing surgery involving a skin incision?

Subquestions

For which types of surgery would prophylaxis be clinically and cost-effective?

When should antibiotic prophylaxis be given — pre/peri/postoperatively?
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Recommendations derived from this question

Do not use antibiotic prophylaxis routinely for clean non-prosthetic uncomplicated surgery.
Use the local antibiotic formulary and always consider potential adverse effects when

Consider giving a single dose of antibiotic prophylaxis intravenously on starting anaesthesia.
However, give prophylaxis earlier for operations in which a tourniquet is used.

Before giving antibiotic prophylaxis, consider the timing and pharmacokinetics (for example,
the serum half-life) and necessary infusion time of the antibiotic. Give a repeat dose of
antibiotic prophylaxis when the operation is longer than the half-life of the antibiotic given.

Give antibiotic treatment (in addition to prophylaxis) to patients having surgery on a dirty or

1.2.11 Give antibiotic prophylaxis to patients before:
e clean surgery involving the placement of a prosthesis or implant
e clean-contaminated surgery
e contaminated surgery.
1.2.12
1.2.13
choosing specific antibiotics for prophylaxis.
1.2.14
1.2.15
1.2.16
infected wound.
1.2.17

Inform patients before the operation, whenever possible, if they will need antibiotic
prophylaxis, and afterwards if they have been given antibiotics during their operation.

Surveillance decision

This review question should not be updated.

An editorial or factual correction is needed. The NICE guideline on caesarean section (NICE CG132)
contains 3 recommendations about antibiotic prophylaxis in caesarean section. A cross-reference

should be added to the NICE version of NICE CG74 to acknowledge these recommendations.

Cholecystectomy

3-year surveillance summary

A Cochrane review?® of 11 RCTs (n=1,664)
assessed antibiotic prophylaxis compared with
placebo or no prophylaxis in people undergoing
elective laparoscopic cholecystectomy. Surgical
site infection and extra-abdominal infection did
not differ significantly between groups.

A systematic review?® of 9 RCTs (n=1,437)
evaluated prophylactic antibiotics compared
with placebo or no antibiotics in people
undergoing low-risk laparoscopic
cholecystectomy. No statistically significant
difference in surgical site infection was seen
between people receiving prophylactic
antibiotics and those who did not. Similarly
there were no differences in overall infectious
complications, major infection, distant infection,
or length of hospital stay.

An RCT?” (n=100) assessed a single dose of
intravenous prophylactic antibiotics compared
with placebo in people undergoing laparoscopic
cholecystectomy. Surgical site infection was
similar in the two groups.

Evidence Update (2013)

No relevant evidence was identified.
6-year surveillance summary

No relevant evidence was identified.
8-year surveillance summary

An RCT?8 (n=1,037) assessed antibiotic
prophylaxis compared with no antibiotic
prophylaxis in people undergoing laparoscopic
cholecystectomy. Surgical site infections,
distant infections and overall infections were
significantly lower in the group receiving
antibiotic prophylaxis compared with those who
had no prophylaxis. Antibiotic prophylaxis was
also associated with shorter hospital stay and
lower costs.

A non-inferiority RCT?? (n=414) compared
antibiotic prophylaxis started preoperatively
continuing for 5 days after surgery compared
with preoperative prophylaxis in people
undergoing cholecystectomy. There were no
significant differences between groups in
postoperative infection rates. The authors
concluded that preoperative antibiotic
prophylaxis was not inferior to continuing
antibiotic prophylaxis after surgery.
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An RCT®® (n=310) assessed antibiotic
prophylaxis compared with placebo in people
undergoing low-risk laparoscopic
cholecystectomy. People with complicated gall
stones and those converting to open surgery
were excluded. There were no significant
differences in wound infections between the
prophylaxis and no prophylaxis groups.

An RCT?' (n=299) assessed intravenous
antibiotic prophylaxis compared with placebo in
people undergoing laparoscopic
cholecystectomy. There was no significant
difference in surgical site infection between
groups.

A meta-analysis®? assessed 19 RCTs
(n=5,259) of prophylactic antibiotics compared
with control in people undergoing laparoscopic
cholecystectomy. Prophylactic antibiotics were
not associated with reductions in surgical site
infections or overall hospital-acquired infections

Topic expert feedback

Topic experts had concerns about possible
unexpected contamination during laparoscopic

Caesarean section
3-year surveillance summary

A second Cochrane review3? of 86 studies
(n>13,000) investigated antibiotic prophylaxis in
caesarean section. Overall, prophylactic
antibiotics substantially reduced surgical site
infection and febrile morbidity, endometritis and
serious maternal infectious complications. The
findings were similar whether the caesarean
section was elective or non-elective, and
whether the antibiotic was given before or after
umbilical cord clamping. No conclusions could
be made about effects on the baby.

A Cochrane review®* of 25 studies (n=6,367)
assessed different classes of antibiotic given
prophylactically to women undergoing
caesarean section. Cephalosporins and
penicillins had similar effects on surgical site
infection and adverse effects in both elective
and emergency caesarean.

Evidence Update (2013)

No relevant evidence was identified.

6-year surveillance summary

A systematic review and meta-analysis®® of 5
studies (n=1,777) investigated the timing of
antibiotic prophylaxis in women undergoing

caesarean section. Antibiotic administration
before incision compared with after cord

surgery or the need to convert to open surgery.
Both of these situations would benefit from
preoperative antibiotics but neither can be
predicted, so continuing to give antibiotic
prophylaxis to people undergoing laparoscopic
cholecystectomy was thought to be sensible.
Impact statement

Currently antibiotic prophylaxis is
recommended in clean-contaminated surgery
such as laparoscopic cholecystectomy. Most
studies show no reduction in surgical site
infection with antibiotic prophylaxis compared
with placebo in this type of surgery.

However, topic expert concerns about
unexpected contamination and conversion to
open surgery suggests that the current
recommendations remain valid.

New evidence is unlikely to change guideline
recommendations.

clamping showed no significant differences in
surgical site infection.

A meta-analysis® of 6 RCTs (number of
participants not reported in the abstract)
investigated prophylactic cefazolin (not
licensed in the UK) given before the procedure
compared with after cord clamping in women
undergoing caesarean section. Preoperative
administration of cefazolin was not associated
with a significant reduction in surgical site
infection.

An additional systematic review and meta-
analysis®” of 6 RCTs (n=2,313) investigated the
timing of prophylactic antibiotic administration
in caesarean section. Preoperative antibiotics
did not reduce surgical site infection compared
with intraoperative administration.

8-year surveillance summary

An update3® of a Cochrane review? identified in
3-year surveillance assessed 95 studies
(n>15,000) of antibiotic prophylaxis compared
with no prophylaxis in women undergoing
caesarean section. Prophylactic antibiotics
reduced wound infection, endometritis and
maternal serious infectious complications
compared with placebo or no antibiotics. The
effects were similar whether antibiotics were
administered before or after umbilical cord

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:

prevention and treatment (2008) NICE guideline CG74

10 of 79



clamping. No studies assessed effects on the
infant.

An update® of a Cochrane review?* identified in
3-year surveillance assessed 35 studies
(n=7,697) of antibiotic classes used as
prophylaxis in caesarean section. The main
comparison of cephalosporins compared with
penicillins showed no significant differences
between these classes for maternal sepsis,
endometritis, urinary tract infection, or wound
infection. None of the studies assessed infant
outcomes of sepsis or oral thrush.

A Cochrane review*° of 10 studies (n=5,041)
assessed antibiotic prophylaxis administered
before skin incision compared with after
neonatal cord clamping in women undergoing
caesarean section. Preoperative administration
was associated with significant reductions in
maternal infections morbidity, endometritis and
wound infection compared with administration
after umbilical cord clamping. No clear
differences in neonatal outcomes or other
maternal outcomes were seen.

An RCT#'" (n=410) in China assessed
antibiotics administered before skin incision
compared with after umbilical cord clamping
prophylaxis in women undergoing elective
caesarean section. No differences were seen
between groups for endometritis, wound
infection, and neonatal sepsis.

An RCT#? (n=414) in China assessed antibiotic
prophylaxis compared with no antibiotics in
women undergoing low-risk elective caesarean
section. Antibiotic prophylaxis had no
significant effects on endometritis or infectious

Breast surgery
3-year surveillance summary

A Cochrane review*® of 7 RCTs (number of
participants not reported in the abstract)
assessed the effect of prophylactic antibiotics
on surgical site infection after breast cancer
surgery. Prophylactic antibiotics reduced the
risk of surgical site infection compared with no
antibiotics or placebo in people undergoing
surgery for breast cancer.

Evidence Update (2013)

An update?*® of the Cochrane review identified
at 3-year surveillance*® included 9 RCTs
(n=2,260) of preoperative or perioperative
antibiotic prophylaxis compared with no
antibiotic prophylaxis or placebo. Prophylactic

morbidity (defined as fever, surgical site
infection, endometritis or urinary tract infection).

An RCT in Uganda*® (n=464) assessed
antibiotics administered before compared with
after skin incision in women undergoing
caesarean section. Postoperative infections
and endometritis were significantly lower with
antibiotic administration before skin incision.

An RCT# (n=181) in Tanzania assessed
single-dose versus multiple-dose antibiotic
prophylaxis in women undergoing caesarean
section. No significant differences in wound
infections were seen between the 2 regimens.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

Evidence generally finds that antibiotic
prophylaxis reduces surgical site infections
after caesarean section, with no differences
between classes of antibiotics. Currently,
routine prophylactic antibiotics given before
skin incision are recommended in Caesarean
section (NICE guideline CG132).

The 2016 surveillance review of caesarean
section also identified much of this evidence
and concluded that no update in this area is
needed because new evidence supports the
current recommendations.

New evidence is unlikely to change guideline
recommendations.

antibiotics significantly reduced surgical site
infection incidence.

An RCT#7 (n=254), assessed intravenous
cefazolin (not licensed in the UK) before
incision compared with placebo in women
undergoing modified radical mastectomy. No
difference in infection rates within 30 days was
found between groups. However, when the
authors pooled their trial results with a subset
of studies from a Cochrane review on
mastectomy, the effect of antibiotic prophylaxis
on infections was no longer significant in this
patient group.

6-year surveillance summary

A systematic review*® (n=2,971; number of
studies not reported in the abstract) assessed
systemic antibiotic prophylaxis for cosmetic
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breast surgery. Antibiotics significantly reduced
surgical site infection compared with control.
For reduction mammoplasty, a single
intravenous perioperative dose of antibiotics
resulted in a reduction in surgical site infection
risk but antibiotic prophylaxis did not affect
infection rates in augmentation mammoplasty.

A Cochrane review*® of 11 studies (n=2,867)
investigated the effect of prophylactic
preoperative or perioperative antibiotics on the
incidence of surgical site infection after breast
cancer surgery. Preoperative prophylactic
antibiotics reduced the risk of surgical site
infection for patients undergoing breast cancer
surgery without reconstruction.

A systematic review®® of 81 studies examined
antibiotic regimens in breast reconstruction.
Antibiotic treatment for more than 24 hours was
not significantly better at preventing surgical
site infection than antibiotic treatment for less
than 24 hours.

8-year surveillance summary

A systematic review®' of 13 studies (number of
participants not reported in the abstract)
assessed antibiotic prophylaxis compared with
control in people undergoing mammoplasty
with implants. Extended antibiotic prophylaxis
(defined as more than 24 hours
postoperatively) was associated with lower
surgical site infection rates than prophylaxis
ending within 24 hours of surgery. However, in
subgroup analysis this effect was seen in
reconstructive breast surgeries but not in
aesthetic breast surgery. Topical antibiotic
irrigation did not significantly reduce surgical
site infections but did reduce capsular
contractions.

Cardiac surgery

3-year surveillance summary

An RCT%3 (n=1,000) assessed prophylactic
antibiotics compared with placebo in patients
undergoing cardiac device implantation or
replacement. Antibiotic prophylaxis significantly
reduced infectious complications compared
with placebo.

An RCT%* (n=186) compared two antibiotic
prophylaxis regimens for surgical site infection
in patients who had undergone high-risk
coronary artery bypass grafting. The
intervention group received a regimen of
gentamicin, rifampicin and vancomycin with 1

An RCT?2 assessed antibiotic prophylaxis with
single-dose intravenous cloxacillin (not licensed
in the UK) or clindamycin compared with
placebo in people undergoing breast
reconstruction surgery. No significant difference
in postoperative infections (defined as use of
antibiotics after surgery) was seen between
groups.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

Generally, antibiotic prophylaxis is associated
with lower rates of surgical site infection in
breast surgery. Although the abstracts did not
always specify that implants were used in
reconstruction or augmentation surgeries, use
of implants would generally be expected.

The guideline found evidence for use of
prophylactic antibiotics in breast surgery to be
insufficient. Therefore, evidence generally
strengthens the current recommendation to
give antibiotic prophylaxis in clean surgery
involving the placement of a prosthesis or
implant.

Other aspects of antibiotic prophylaxis in breast
surgery remain questionable because of
conflicting evidence. For example, non-implant
surgeries such as mastectomy or breast
reduction, and duration of antibiotic use.

New evidence is unlikely to change guideline
recommendations.

induction dose and 3 further doses at 12-hour
intervals. The control group received
cefuroxime with 1 induction dose and 3 further
doses at 8-hour intervals. Results showed the
multi-drug regimen significantly reduced
surgical site infection compared with
cefuroxime. The multi-drug regimen also had
significantly lower hospital costs.

An RCT5® (n=235) evaluated the duration of
antibiotic prophylaxis in patients undergoing
coronary bypass grafting or valve replacement.
A 48-hour regimen of antibiotics was as
effective as a 72-hour regimen for preventing
surgical site infection.
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Evidence Update (2013)

A systematic review and meta-analysis®®
assessed 15 studies (n=3,970) of prophylactic
antibiotics and antiseptics after electronic
cardiac device implantation. Surgical site
infection was significantly reduced with
systemic antibiotics plus skin antisepsis 1 hour
before surgery compared with no antibiotics or
postoperative antibiotics.

8-year surveillance summary

An RCT®" (n=141) assessed prophylaxis with
continuous cefazolin infusion (not licensed in
the UK) for 24 hours compared with intermittent
doses of cefazolin in people undergoing off-
pump coronary artery bypass surgery. No
significant differences in infection were seen
between groups.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Colorectal surgery

3-year surveillance summary

A Cochrane review®8 of 182 studies (n=30,880)
assessed the effectiveness of prophylaxis with
50 different antibiotics on surgical site infection
in patients undergoing colorectal surgery.
Prophylactic antibiotics significantly reduced
surgical site infection compared with control.
Comparisons of short and long duration of
prophylaxis or single versus multiple doses of
antibiotics showed no significant differences.
Regimens covering aerobic and anaerobic
bacteria were significantly more effective than
targeting only one of these categories as were
regimens combining oral and intravenous
antibiotic prophylaxis compared with only

1 route of administration.

An RCT®® (n=100) assessed the effects of
antibiotic prophylaxis compared with no
antibiotics on surgical site infection in colorectal
surgery. There was no significant difference in
surgical site infection between the two groups.

An RCT®? (n=384) assessed 1 dose of
cefmetazole (not licensed in the UK) before
skin incision compared with cefmetazole before
skin incision then 2 further doses at 8-hour
intervals in people undergoing colorectal
surgery. Significantly fewer surgical site
infections were seen with the 3-dose regimen.
An RCT®' (n=275) investigated prophylaxis with
oral kanamycin and erythromycin plus

Impact statement

Current evidence supports the
recommendation to give antibiotic prophylaxis
in cardiac surgeries involving the placement of
an implant or prosthesis.

Evidence addressing single versus multi-drug
regimens or duration of treatment was
identified; however, decisions on choice of
antibiotic prophylaxis depends on local
microbiological profiles and resistance patterns.
Therefore, the recommendation to use the local
antibiotic formulary and always consider
potential adverse effects when choosing
specific antibiotics for prophylaxis remains
relevant.

New evidence is unlikely to change guideline
recommendations.

intravenous cefmetazole or cefotiam in people
undergoing elective colon cancer surgery.
People were randomly assigned to receive
antibiotics on the day of surgery or for 3 days.
There were no significant differences between
groups in surgical site infection or methicillin-
resistant S aureus infection.

An RCT®2 assessed oral plus intravenous
antimicrobial prophylaxis compared with
intravenous prophylaxis alone in people
undergoing elective colorectal surgery. Surgical
site infection was similar in the two groups.

Evidence Update (2013)

No relevant evidence was identified.
6-year surveillance summary

No relevant evidence was identified.
8-year surveillance summary

An update® of the Cochrane review?® identified
in 3-year surveillance assessed 260 studies
(n=43,451) of prophylactic antibiotic use before
colorectal surgery. Many studies had multiple
variables so could not be compared with
studies addressing a single variable. Overall,
antibiotic prophylaxis was associated with lower
surgical wound infection. Adding coverage for
aerobic or anaerobic bacteria was associated
with reductions in surgical wound infection.
However coverage for aerobic organisms
compared with anaerobic organisms showed
no significant difference. Oral plus intravenous
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administration was significantly better than
intravenous administration alone. There was no
significant difference in surgical wound
infection when administering antibiotics before
surgery compared with after surgery. Short-
term antibiotic prophylaxis did not show
significant differences compared with long-term
prophylaxis. Single-dose prophylaxis also
showed no significant difference compared with
multiple-dose prophylaxis.

A meta-analysis® assessed local gentamicin
compared with control for prophylaxis of
surgical site infection. It was not clear in the
abstract whether local gentamicin prophylaxis
was administered before surgery or as part of
wound care. No significant differences in
wound infection or organ-space infection were
seen between groups. However, subgroup
analysis suggested that local gentamicin was
associated with lower wound infection in
Western European populations.

A non-inferiority RCT®5 (n=279) assessed 1
dose of prophylactic intravenous antibiotics
during surgery compared with 5 additional
doses in people undergoing elective rectal
cancer surgery All participants received pre-
surgical prophylaxis with kanamycin (not
licensed in the UK) and erythromycin and
mechanical bowel preparation. No significant
differences in surgical site infection rates were
seen between the group that had 1 dose of
flomoxef and the group that had multiple doses.

An RCT?®® in China (n=599) suggested no
difference between ertapenem plus
metronidazole and ceftriaxone plus
metronidazole in ‘successful’ prophylaxis of
surgical site infection in people undergoing
elective colorectal surgery.

An RCT®” (n=1,073) assessed oral
trimethoprim-sulfamethoxazole and
metronidazole compared with intravenous

Other gastrointestinal surgery
3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

No relevant evidence was identified.
6-year surveillance summary

A systematic review and meta-analysis® of 4
RCTs (n=1,095) assessed extended compared
with intraoperative antimicrobial prophylaxis in
gastric cancer surgery. No statistically

cefuroxime and metronidazole in people
undergoing elective colorectal surgery. The oral
regimen was associated with significantly
higher rates of surgical site infection.

Probiotics as prophylaxis

A 3-group RCT®® (n=310) assessed probiotics
compared with antibiotics and with no
antibiotics or probiotics. Antibiotic prophylaxis
effectively reduced surgical site infection, but
probiotics did not.

An RCT®® (number of participants not reported
in the abstract) assessed a regimen of 4
probiotics compared with placebo as
prophylaxis in people undergoing elective
colorectal surgery. Probiotic prophylaxis
reduced complications including surgical site
infections and reduced hospital stay.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

Evidence supports the current
recommendations for use of antibiotic
prophylaxis in clean-contaminated surgery such
as colorectal surgery.

Evidence addressing single versus multi-dose
regimens or assessing particular antibiotic
regimens was identified; however, decisions on
choice of antibiotic prophylaxis depends on
local microbiological profiles and resistance
patterns. Therefore, the recommendation to
use the local antibiotic formulary and always
consider potential adverse effects when
choosing specific antibiotics for prophylaxis
remains relevant.

New evidence is unlikely to change guideline
recommendations.

significant difference in surgical site infection
was seen between the two groups.
Furthermore, multiple-dose antimicrobial
prophylaxis did not reduce surgical site
infection compared with a single dose.

A systematic review”! of 8 RCTs (n=1,668)
compared selective decontamination of the
digestive tract with systemic antibiotics to
systemic antibiotic prophylaxis alone in people
undergoing gastrointestinal surgery. Selective
decontamination was associated with a lower
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rate of postoperative infection compared with
non-selective antibiotic prophylaxis.

8-year surveillance summary
No relevant evidence was identified.
Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

Evidence suggests no benefit of extended
antibiotic therapy in gastric cancer surgery

Hernia repair

3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

A Cochrane review’? included 17 RCTs of
antibiotic prophylaxis in adults undergoing
hernia repair (n=7,843). Antibiotic prophylaxis
was associated with lower rates of surgical site
infection overall. Subgroup analysis showed
reduced infection rates in repairs using a mesh
implant but not in repairs performed without a
mesh implant.

6-year surveillance summary

A Bayesian and frequentist meta-analysis’® of
12 studies (n=3,838) investigated antibiotic
prophylaxis in open mesh inguinal or femoral
hernia repair. Antibiotic prophylaxis significantly
reduced surgical site infection compared with
control.

8-year surveillance summary

An RCT"* (n=237) assessed prophylactic
cefazolin (not licensed in the UK) compared
with no prophylactic antibiotic in people
undergoing hernia repair with polypropylene
mesh. There were no significant differences in
surgical site infection between prophylaxis and
control.

Hip and knee surgery
3-year surveillance summary

A systematic review and meta-analysis’” of 26
RCTs (n=11,343) investigated antibiotic
prophylaxis in people undergoing total hip or
knee replacement. Antibiotic prophylaxis was
associated with significantly lower rates of
surgical site infection compared with no

compared with intraoperative antibiotics.
However; selective decontamination was more
effective than non-selective decontamination.

These findings support the recommendations
to use antibiotic prophylaxis before clean-
contaminated surgery such as gastrointestinal
surgery, and to use the local antibiotic
formulary.

New evidence is unlikely to change guideline
recommendations.

An RCT7"® (n=200) assessed intravenous
antibiotic prophylaxis compared with placebo in
people undergoing open mesh-plug hernia repair.
Surgical site infections were significantly lower in
the group receiving antibiotic prophylaxis
compared with those receiving no prophylaxis.

A further study® related to antibiotic
prophylaxis was identified at 8-year
surveillance but was thought not to impact on
current guidance.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

Generally, evidence supports the use of
antibiotic prophylaxis in hernia repair, and
several trials looked specifically at mesh repair.
Therefore, the recommendation to use
antibiotic prophylaxis in clean surgery involving
the placement of a prosthesis or implant,
applies to such surgeries, and remains valid.

New evidence is unlikely to change guideline
recommendations.

prophylaxis. Comparisons of systemic
administration with antibiotics in cement;
cephalosporins with glycopeptides;
cephalosporins with penicillin-derivatives; and
second-generation with first-generation
cephalosporins showed no significant differences.

Evidence Update (2013)

No relevant evidence was identified.
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6-year surveillance summary

A systematic review and meta-analysis’ of 8
studies (n=6,381) assessed antibiotic-
impregnated bone cement compared with
standard cement or systemic antibiotics in total
hip or knee replacement. Antibiotic-
impregnated bone cement was not associated
with lower rates of superficial surgical site
infection but significantly reduced deep
infection rates. In subgroup analysis,
gentamicin was superior to cefuroxime in
reducing deep infections.

A systematic review’® of 12 studies (123,788
surgeries) assessed strategies to prevent
surgical site infection in total hip replacement. A
strategy of systemic antibiotics plus antibiotic-
impregnated cement plus conventional
ventilation was associated with lower risk of
surgical site infection compared with the
reference strategy (no systemic antibiotics plus
standard cement plus conventional ventilation).
Furthermore, there was some evidence that
laminar air flow could increase infection risk
compared with conventional ventilation.

8-year surveillance summary

A systematic review and meta-analysis® of 4
RCTs (n=4,036) assessed postoperative

Cosmetic and reconstructive surgery
3-year surveillance summary

An RCT?®" (n=150) evaluated single-dose
compared with single-day antibiotic prophylaxis
in patients undergoing orthognathic surgery.
Results showed no significant difference in
surgical site infection between groups.

Evidence Update (2013)
No relevant evidence was identified.
6-year surveillance summary

A meta-analysis®? of 12 RCTs (n=2,395)
assessed antibiotic prophylaxis in people
undergoing clean and clean-contaminated
cosmetic and reconstructive surgery. Antibiotic
prophylaxis was associated with significantly
lower surgical site infection rates than placebo.

8-year surveillance summary

A Cochrane review®® of 11 studies (overall
number of participants not reported in the
abstract) assessed antibiotic prophylaxis in
orthognathic surgery. Long-term antibiotic
prophylaxis (defined as before or during
surgery and longer than 1 day after surgery)

antibiotic prophylaxis compared with placebo in
people undergoing total hip and knee
arthroplasty. Postoperative antibiotic
prophylaxis was not associated with reductions
in surgical site infection. Additionally, it was not
clear from the abstract whether any
preoperative prophylaxis was used in the
included studies.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

The new evidence does not contradict the
current recommendation to use antibiotic
prophylaxis in clean surgeries involving
placement of a prosthesis or implant, such as in
knee and hip replacement. However, there is
no evidence of benefit of particular antibiotic
regimens, and the evidence for antibiotic-
impregnated cement is inconsistent.

New evidence is unlikely change guideline
recommendations.

was associated with lower rates of surgical site
infection. However, it was not clear whether the
comparator was short-term antibiotic
prophylaxis (defined as before or during
surgery or during the same day of surgery) or
placebo.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

Current evidence supports use of antibiotics in
cosmetic and reconstructive surgery, including
orthognathic surgery. This is consistent with the
recommendations to use antibiotic prophylaxis
before clean surgery involving the placement of
a prosthesis or implant; clean-contaminated
surgery; and contaminated surgery, which
should account for most cosmetic and
reconstructive surgeries. The recommendation
to choose antibiotic regimens using local
formularies remains valid.

New evidence is unlikely change guideline
recommendations.
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Neurosurgery
3-year surveillance summary

An RCT®* (n=483) assessing cefoperazone
plus sulbactam compared with cefazoline (none
of these drugs is licensed in the UK) for
antimicrobial prophylaxis found no statistically
significant difference between the groups in
overall infection rate after neurosurgery.

Evidence Update (2013)
No relevant evidence was identified.
6-year surveillance summary

A meta-analysis® of 5 RCTs (n=2,209)
investigated third-generation cephalosporins as
prophylactic antibiotics in neurosurgery. No
significant difference in surgical site infection
was identified between third-generation
cephalosporins and the alternative regimen
(not specified in the abstract).

Other types of surgery
3-year surveillance summary
Hand surgery

An RCT?®® (n=1,340) assessed antibiotics
compared with placebo in people undergoing
hand surgery. There was no significant
difference in infection. They also did not find
any differences between elective or emergency
procedures or in crush and dirty wounds.

Urological surgery

An RCT®” (n=207) assessed intravenous
cefotiam (not licensed in the UK) compared
with intravenous fosfomycin for preventing
infection associated with urological surgery.
Similar efficacy was seen between these drugs
in preventing infection.

Minor dermatological surgery

An RCT®8 (n=972) investigated a single
application of topical chloramphenicol ointment
compared with paraffin ointment control in
preventing wound infection after minor
dermatological surgery. Incidence of infection
was significantly lower in the chloramphenicol
group than in the control group.

Evidence Update (2013)

No relevant evidence was identified.

6-year surveillance summary

No relevant evidence was identified.

8-year surveillance summary
No relevant evidence was identified.
Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

Currently, use of routine antibiotic prophylaxis
is not recommended for clean non-prosthetic
uncomplicated surgery such as neurosurgery.
The new evidence compared the efficacy of
different antibiotics, without a placebo or no
antibiotic comparison group so cannot inform
the question of whether to use antibiotics in
neurosurgery.

New evidence is unlikely to change guideline
recommendations.

8-year surveillance summary
Dermatological surgery

A systematic review and meta-analysis® of 4
trials (number of participants not reported in the
abstract) assessed topical antibiotics in
dermatological surgery. Topical antibiotics did
not reduce postsurgical wound infections
compared with petrolatum or paraffin.

Hand surgery

A meta-analysis® of 13 studies (n=2,578)
assessed antibiotic prophylaxis compared with
no prophylaxis in people with hand injuries
treated with surgery. Open fractures, crush
injuries and bite wounds were excluded. No
significant difference in infection rates were
seen between antibiotic prophylaxis and no
prophylaxis.

Lower limb vascular surgery

An RCT?' (n=178) assessed antibiotic
prophylaxis with vancomycin compared with
daptomycin in people undergoing lower limb
vascular surgery. There were no differences in
early vascular surgical site infection between
the 2 antibiotics. Significantly fewer Gram-
positive infections were seen in the vancomycin
group, but there was no significant difference in
rates of MRSA.
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Liver transplantation

A Cochrane review®? assessed 1 RCT (n=180)
of antibiotic prophylaxis in people undergoing
liver transplantation. The single study identified
was assessed as being at high risk of bias and
reported no numerical data. The authors
concluded that the benefits and harms of
antibiotic prophylaxis in liver transplantation
remain unclear.

Neck surgery

An RCT® (n=2,164) assessed intravenous
antibiotic prophylaxis with piperacillin (not
licensed as a single product in the UK) or
cefazolin (not licensed in the UK) compared
with no prophylaxis in people undergoing
thyroid and parathyroid surgery. There was no
difference in surgical site infections with
prophylaxis compared with no prophylaxis, but
urinary tract infections were significantly lower
with prophylaxis.

Perforated appendicitis

An RCT% (n=107) assessed ertapenem
compared with a three-drug antibiotic regimen
in children with perforated appendicitis.
Ertapenem was associated with significantly
fewer infectious complications and less
likelihood of bowel colonisation with resistant
bacteria.

Non-perforated appendicitis

An RCT®® (n=390) assessed antibiotic
prophylaxis given in 2 doses before and after
surgery compared with 1 dose before surgery
only in people undergoing surgery for non-

Studies of mixed surgery types
3-year surveillance summary
Mixed surgeries

A meta-analysis® of 90 RCTs (number of
participants not reported in the abstract)
investigated ceftriaxone antibiotic prophylaxis
in various types of surgery. Ceftriaxone
reduced surgical site infection, urinary tract
infection and pneumonia compared with other
prophylactic antibiotics.

Implantation procedures

An RCT'% (n=89) assessed intravenous
ceftriaxone, cefuroxime, and ciprofloxacin in
patients undergoing implantation procedures.
These drugs had similar efficacy and safety in
preventing surgical site infection. However,

perforated appendicitis. No significant
difference in surgical site infection was seen
between groups.

Urological surgery

An RCT® (n=42) assessed antibiotic
prophylaxis compared with placebo in people
undergoing clean urological surgery. There was
no significant difference in surgical site
infection when using prophylactic antibiotics.

Ad(ditional studies

A further 2 studies®”%8 related to antibiotic
prophylaxis were identified at 8-year
surveillance but were not thought to impact on
current guidance.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

Several studies of antibiotic prophylaxis in
various types of surgery have been identified,
but there is no clear evidence that any
individual type of clean surgery should receive
antibiotic prophylaxis. This would be
inconsistent with current guidance not to give
antibiotic prophylaxis in such surgeries. Studies
of specific antibiotic regimens also cannot over-
ride the need to use local formularies when
choosing antibiotics.

New evidence is unlikely change guideline
recommendations.

cost—benefit assessment showed that
ciprofloxacin cost less.

Proximal femoral and other closed long bone
fractures

A Cochrane review'%! of 23 RCTs or quasi-
RCTs (n=8,447) examined prophylactic
antibiotics with no prophylaxis, placebo or a
regimen of a different duration in people
undergoing surgical management of hip or
other closed long bone fractures. Single-dose
antibiotic prophylaxis significantly reduced
deep surgical site infection, superficial surgical
site infection, and urinary infection. Multiple-
dose prophylaxis had similar effects on deep
surgical site infection but no significant effects
on urinary and respiratory infections.
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Clean and clean-contaminated surgical
procedures

A systematic review'%? of 14 RCTs compared
glycopeptide antibiotics with alternative
antibiotic regimens for prophylaxis in adults
undergoing clean or clean-contaminated
surgical procedures. No evidence was found to
support preferencial use of glycopeptides over
other antibiotics for surgical site infection and
MRSA prevention.

Evidence Update (2013)
Surgery needing tourniquets

An RCT'% (n=106) in Nigeria examined
administering antibiotics before compared with
after tourniquet application in elective
orthopaedic surgery. Surgical site infection
rates were significantly lower in people
receiving antibiotics after tourniquet inflation.

6-year surveillance summary
No relevant evidence was identified.
8-year surveillance summary

A meta-analysis'® of 14 studies (n=8,952)
assessed antibiotic prophylaxis with
glycopeptides compared with beta-lactams in
people undergoing cardiac, vascular, and
orthopaedic surgeries. Overall, surgical site
infection did not differ between groups.
Glycopeptides were associated with reductions
in enterococcal and resistant staphylococcal
surgical site infections. However, glycopeptides

Intraoperative phase

were associated with increased respiratory tract
infections.

Topic expert feedback

In developing the Evidence Update in 2013,
topic experts considered that the study
assessing antibiotic administration before or
after tourniquet administration had
methodological limitations.

Impact statement

Several studies of antibiotic prophylaxis in
various types of surgery have been identified,
but there is no clear evidence that any
individual type of surgery should receive
antibiotic prophylaxis. Studies of mixed types of
surgery are difficult to consider against current
recommendations that divide surgery by
contamination status. Studies of specific
antibiotic regimens also cannot over-ride the
need to use local formularies when choosing
antibiotics.

The study assessing antibiotic administration
before or after tourniquet administration is
unlikely to affect the recommendation to
administer antibiotics before surgery, and
earlier than non-tourniquet surgeries because
of methodological limitations of the study.

New evidence is unlikely to change guideline
recommendations.

74 — 11 What is the clinical hand decontamination strategy to use between

subsequent surgeries?

Subquestion

What is the cost-effective hand decontamination strategy to use between subsequent surgeries?

Recommendations derived from this question

1.3.1 The operating team should wash their hands prior to the first operation on the list using an
aqueous antiseptic surgical solution, with a single-use brush or pick for the nails, and ensure

that hands and nails are visibly clean.

1.3.2 Before subsequent operations, hands should be washed using either an alcoholic hand rub or
an antiseptic surgical solution. If hands are soiled then they should be washed again with an

antiseptic surgical solution.
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Surveillance decision

This review question should not be updated.

Pre-surgical hand preparation
3-year surveillance summary

A Cochrane review'% of 1 study (n=4,387)
assessed pre-surgical hand antisepsis of
varying duration, methods and antiseptic
solutions. There was no difference between
scrubs in alcohol solutions and scrubs in
aqueous solutions in reducing surgical site
infections. A narrative summary of 9 studies,
measuring bacterial counts on the hands
before and after surgery, suggested that
chlorhexidine in was more effective in reducing
the amount of bacteria in an aqueous solution
than povidone iodine.

A Kenyan cluster-RCT'%¢ (n=3,317) assessed
plain soap and water compared with an
alcohol-based hand-rub for surgical hand
preparation. No statistically or clinically
significant difference in surgical site infection
rate was found between groups at 30 days,
with little cost difference between the methods.
An RCT'%7 (n=146) assessed chlorhexidine
compared with chlorhexidine plus nail picks or
chlorhexidine plus brushes for pre-surgical
hand decontamination. No statistically
significant differences in bacterial numbers
were found between any of the groups.

Evidence Update (2013)

No relevant evidence was identified.
6-year surveillance summary

No relevant evidence was identified.
8-year surveillance summary

An update'% of the Cochrane review identified
in 3-year surveillance'® included 14 studies
(total number of participants not reported in the
abstract) assessing hand antisepsis before

surgery. Surgical site infection was reported as
an outcome in 4 studies, but all showed no
significant difference between agents. The
studied agents included soap and water versus
alcohol rub plus hydrogen peroxide, alcohol-
based rubs versus water-based rubs.

Chlorhexidine gluconate scrubs resulted in
fewer colony-forming units than povidone
iodine scrubs immediately after scrubbing,

2 hours after the initial scrub and 2 hours after
subsequent scrubbing. However, the authors
noted that the evidence was of low or very low
quality. Other studies investigated other types
of scrub, duration of scrub and use of
scrubbing tools. The authors concluded that
‘generally, almost all evidence available to
inform decisions about hand antisepsis
approaches that were explored here were
informed by low or very low quality evidence’.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

When formulating the recommendations on
hand decontamination, topic experts were
concerned because only 1 study had been
identified, which was difficult to extrapolate to
all types of surgical procedures.

However, new evidence does not add any
clarity because of absence of significant effects
of alternative hand decontamination methods
and generally low quality studies.

New evidence is unlikely to change guideline
recommendations.

74 — 12 Is the use of incise drapes clinically and cost-effective in reducing the

incidence of surgical site infection?

Subquestion

Which incise drapes are clinically and cost-effective in reducing the incidence of surgical site infection?
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Recommendations derived from this question

1.3.3 Do not use non-iodophor-impregnated incise drapes routinely for surgery as they may
increase the risk of surgical site infection.

1.34 If an incise drape is required, use an iodophor-impregnated drape unless the patient has an
iodine allergy.

Surveillance decision

This review question should not be updated.

Adhesive drapes

3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

No relevant evidence was identified.

6-year surveillance summary

A Cochrane review'% of 7 studies (n=4,195)
assessed the effect of adhesive drapes used
during surgery. A significantly higher proportion
of patients in the adhesive drape group
developed a surgical site infection compared
with no drapes. Furthermore, iodine-
impregnated adhesive drapes had no effect on
the surgical site infection rate.

8-year surveillance summary

An update'"? of the Cochrane review'%®
identified in 6-year surveillance found no
additional studies.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

Evidence supports the recommendation not to
use non-iodophor-impregnated incise drapes
routinely for surgery as they may increase the
risk of surgical site infection. The
recommendation to use an iodophor-
impregnated drape, if needed, unless the
patient has an iodine allergy, remains valid
because iodine-impregnated drapes were not
associated with increased surgical site
infections.

New evidence is unlikely to change guideline
recommendations.

74 - 13 Is the use of gowns clinically effective in reducing the incidence of surgical

site infection?

Recommendations derived from this question

1.3.5 The operating team should wear sterile gowns in the operating theatre during the operation.

Surveillance decision

No new information was identified at any surveillance review.
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74 — 14 Is the use of reusable or disposable surgical drapes and gowns related to
surgical site infection?

Recommendations derived from this question

No recommendations were made for this question. A research recommendation was made (see

RR — 08 later in this document).

Surveillance decision

This review question should not be updated.

Disposable or reusable drapes

3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

No relevant evidence was identified.
6-year surveillance summary

No relevant evidence was identified.
8-year surveillance summary

An RCT'" (n=102) assessed reusable
compared with disposable drapes in breast
reconstruction surgery with implants.
Significantly fewer postoperative infections
occurred in the disposable drape group.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

Evidence suggests that disposable drapes may
be associated with fewer postoperative
infections than reusable drapes. However, the
number of participants in the trial was small
when considered with the larger trials identified
when developing the guideline. Therefore, this
trial is unlikely to be sufficient to address the
review question or the research
recommendation.

New evidence is unlikely to change guideline
recommendations.

74 — 15 Is there a difference between double-versus single-gloving affecting the

incidence of surgical site infection?

Subquestion

Does the puncture rate of gloves correlate to the incidence of surgical site infection?

Recommendations derived from this question

1.3.6 Consider wearing two pairs of sterile gloves when there is a high risk of glove perforation and
the consequences of contamination may be serious.

Surveillance decision

No new information was identified at any surveillance review.
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74 — 16 Is the use of preoperative skin antiseptics clinically effective in the

prevention of surgical site infection?

Recommendations derived from this question

1.3.7 Prepare the skin at the surgical site immediately before incision using an antiseptic (aqueous
or alcohol-based) preparation: povidone-iodine or chlorhexidine are most suitable.

1.3.8 If diathermy is to be used, ensure that antiseptic skin preparations are dried by evaporation
and pooling of alcohol-based preparations is avoided.

Surveillance decision

This review question should be updated.

Skin antisepsis
3-year surveillance summary

A Cochrane review''? assessed 1 RCT (n=177)
of microbial sealants compared with no
microbial sealant in people undergoing clean
surgery. No significant differences in surgical
site infection were seen between groups.

A meta-analysis''® of 24 RCTs (n=5,004)
assessed povidone-iodine compared with no
antiseptic solution on surgical site infection
rate. Povidone-iodine reduced surgical site
infections compared with no antiseptic.

A systematic review'' of 9 RCTs (n=3,614)
assessed chlorhexidine skin antisepsis
compared with iodine. Preoperative skin
antisepsis with chlorhexidine was more
effective than iodine for preventing surgical site
infection, and resulted in cost savings.

A meta-analysis''® of 6 studies (n=5,031)
assessed chlorhexidine skin antisepsis
compared with povidone-iodine. Chlorhexidine
significantly reduced postoperative surgical site
infection compared with povidone-iodine.

An RCT"6 (n=849) assessed chlorhexidine-
alcohol skin antisepsis compared with
povidone-iodine scrub and paint in adults
undergoing clean-contaminated surgery.
Surgical site infections were significantly lower
in the chlorhexidine-alcohol group.
Furthermore, chlorhexidine-alcohol was
significantly more protective against superficial
incisional infections and deep incisional
infections but not against organ-space
infections. Adverse events were similar
between the groups.

An RCT"7 (number of participants not reported
in the abstract) investigated chlorhexidine-
alcohol compared with povidone-iodine in
people undergoing open hernia repair. The
results showed that the antibacterial efficacy of
chlorhexidine-ethanol and povidone-iodine was
comparable.

Evidence Update (2013)

A systematic review? of 20 studies (n=9,520)
examined antiseptic skin preparations and
application techniques. The authors noted:
‘given the heterogeneity of the studies and the
results, conclusions about which antiseptic is
more effective at reducing surgical site
infections cannot be drawn’. However, one
RCT showed that an alcohol based solution of
chlorhexidine was better at preventing surgical
site infection than povidone-iodine antisepsis
when used before clean-contaminated surgery.

The evidence update concluded that the most
effective antiseptic for skin preparation before
surgical incision was uncertain from the current
evidence.

6-year surveillance summary

A Cochrane review''® of 13 studies (n=2,623)
examined preoperative skin antisepsis
immediately before surgical incision for clean
surgery. The antiseptics differed between the
included studies but all trials included some
form of iodine. Preoperative skin preparation
with 0.5% chlorhexidine in methylated spirits
was associated with lower rates of surgical site
infections than alcohol-based povidone-iodine
paint; however, the authors noted that the
study showing this result was poorly reported.

An update''® of a Cochrane review''? included
in 3-year surveillance identified 2 new trials.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:

prevention and treatment (2008) NICE guideline CG74

23 of 79



Microbial sealants were associated with fewer
surgical site infections than control sealant.
However, the authors concluded that, due to
the small number of participants in each trial
and the quality of studies, the findings should
be treated with caution.

8-year surveillance summary

An update’® of a Cochrane review''® included
in 6-year surveillance found no additional
studies.

An RCT'?' (n=56) assessed povidone-iodine
compared with chlorhexidine in an alcohol base
in men undergoing surgery for benign prostatic
hyperplasia. The type of antiseptic used did not
affect the rates of surgical site infection.

An RCT'?2 (n=388) assessed skin antisepsis
using povidone-iodine compared with
chlorhexidine gluconate in alcohol in people
undergoing clean or clean-contaminated
surgery. No significant difference in surgical
site infection was seen.

An RCT'® (n=100) assessed chlorhexidine
gluconate compared with saline control in
people undergoing elective resection of hepatic
tumours. No significant differences in surgical
site infection were seen between groups.

An RCT' (n=100) assessed chlorhexidine
0.5% in isopropyl alcohol compared with
chlorhexidine 2.0% in isopropyl alcohol as skin
antisepsis in people undergoing coronary artery
bypass grafting. Although the more
concentrated solution resulted in lower
bacterial counts, there was no significant
difference in surgical site infection between the
groups.

An RCT'? (n=351) assessed chlorhexidine
gluconate compared with povidone iodine in
people undergoing clean-contaminated upper
abdominal surgeries. Overall surgical site
infections did not differ significantly between
groups. Subgroup analysis suggested that in
the first week after surgery, significantly more

Antiseptics in caesarean section

3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

A Cochrane review'?” of 5 trials (n=1,462)
compared different types of preoperative skin
antisepsis in women undergoing caesarean

section. Two studies compared incisional
drapes with no drapes in women who had

people in the povidone-iodine group had
surgical site infection; however there were no
differences in the second week after surgery.

An RCT'%6 assessed application of pre-heated
skin antiseptic with chlorhexidine compared
with room-temperature antiseptic in people
undergoing pacemaker implantation. There
were no significant differences in surgical site
infections or bacterial colonisation between
groups.

Topic expert feedback

Topic experts suggest that further analysis of

skin antisepsis is necessary to address issues
such as whether chlorhexidine and povidone-

iodine are equivalent.

Impact statement

Currently both chlorhexidine and povidone
iodine are recommended for skin antisepsis
and both alcohol and water-based solutions
may be used.

The evidence to inform the choice of antiseptic
in surgical procedures is inconsistent. There is
a lack of clarity in some abstracts about what
solvents are used in the antiseptic
preparations. Several studies specified the use
of chlorhexidine in alcohol but did not state
whether the comparator, povidone-iodine, was
in alcoholic or aqueous solution. Because
alcohol is a well-known antiseptic agent, a
chlorhexidine-alcohol preparation has 2 active
ingredients whereas aqueous povidone-iodine
has only 1 active ingredient. An update of this
review question is needed to determine
whether chlorhexidine and povidone-iodine
should both be recommended for skin
antisepsis, and whether alcohol solvents
should be preferred over aqueous solvents.

New evidence identified that may change
current recommendations.

received the same preoperative skin antisepsis
and 3 trials compared different antiseptic
preparations. Use of drapes versus no drapes
did not make a significant difference to surgical
site infection rate in people who received skin
antisepsis. There was also no significant
difference in infection between those receiving
parachlorometaxylenol plus iodine versus
iodine alone. One trial compared alcohol scrub
plus iodophor drape to iodophor scrub without
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drape but no infections were reported in either
group.
6-year surveillance summary

A Cochrane review'? of 5 trials (n=1,946)
investigated cleansing the vagina with an
antiseptic solution before caesarean delivery.
Vaginal preparation immediately before
caesarean delivery significantly reduced the
incidence of endometritis compared with
placebo or standard care control.

8-year surveillance summary

An update’? of a Cochrane review'?® included
in 6-year surveillance identified 7 studies
(n=2,815) assessing cleansing the vagina with
an antiseptic solution before caesarean
delivery. Vaginal preparation immediately
before caesarean delivery significantly reduced
the incidence of endometritis compared with
placebo or standard care control. This effect
was particularly strong in women who were in
labour at the time of caesarean delivery and
those with ruptured membranes.

An update’ of a Cochrane review'?” included
in the Evidence Update (2013) identified 6 trials
(n=1,522) assessing preoperative skin
preparation in women undergoing caesarean
section. No significant differences in wound
infection or endometritis were seen in
comparisons including drape versus no drape,
alcohol scrub plus iodophor drape versus
iodophor scrub with no drape,
parachlorometaxylenol plus iodine versus
iodine alone.

An RCT"" (n=400) assessed vaginal povidone-
iodine plus abdominal scrub compared with
abdominal scrub alone in women undergoing
non-emergent caesarean section. Vaginal
povidone-iodine was associated with lower
rates of endometritis, but did not affect
postoperative fever or wound infection.

An RCT"32 (n=1,404) assessed chlorhexidine
with alcohol, povidone-iodine with alcohol, and
both applied sequentially in women undergoing
caesarean section. There was no significant
difference in surgical site infection between the
groups.

An RCT"32 (n=1,147) assessed chlorhexidine in
alcohol compared with povidone-iodine in
alcohol in women undergoing caesarean
section. Surgical site infections were
significantly more common in the iodine in
alcohol group.

Topic expert feedback

The role of intravaginal antisepsis before
caesarean section was thought to need further
investigation.

Impact statement

Evidence for the choice of agent for skin
antisepsis in caesarean section remains
unclear, with conflicting results from trials of
chlorhexidine in alcohol compared with
povidone-iodine in alcohol. However, this issue
should be considered in an update to NICE
guideline CG74, which, as already noted
above, should investigate current evidence on
antiseptic skin preparation in other types of
surgery.

There are currently no recommendations about
vaginal preparation in caesarean section. This
technique is also not covered by ‘Caesarean
section (NICE guideline CG132)’. However,
evidence suggests that this intervention may
reduce surgical site infection; therefore, this
intervention could be considered in a future
update of the NICE guideline on caesarean
section.

New evidence is unlikely to change guideline
recommendations.

74 — 17 Does use of diathermy for surgical incisions affect the rate of surgical site

infection?

Recommendations derived from this question

1.3.9 Do not use diathermy for surgical incision to reduce the risk of surgical site infection.

Surveillance decision

This review question should not be updated.
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Diathermy and electrocautery

3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

A Cochrane review'3* of 9 RCTs (n=1,901)
assessed abdominal incision with scalpel
compared with electrodiathermy. No difference
in overall wound complication rate was seen
between incisions with a scalpel and incisions
using diathermy.

6-year surveillance summary

No relevant evidence was identified.

8-year surveillance summary

An RCT"% (n=133) assessed electrocautery
compared with scalpel incisions in women

undergoing abdominal surgery for
gynaecological cancer. No difference in

74 - 18 Maintaining patient homeostasis

Recommendations derived from this question

surgical site infection was seen between
groups.

An RCT"% (n=66) assessed diathermy
compared with scalpel incisions in people
undergoing bowel resection. There was no
significant difference in wound infection
between groups.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

New evidence is consistent with the current

recommendation, namely that diathermy is not
useful in reducing surgical site infection.

New evidence is unlikely to change guideline
recommendations.

1.3.10 Maintain patient temperature in line with 'Inadvertent perioperative hypothermia' (NICE

clinical guideline 65).

Surveillance decision

This review question should not be updated.

An editorial correction is needed to update the wording of the title of NICE guideline CG65 from
‘Inadvertent perioperative hypothermia’ to ‘Hypothermia: prevention and management in adults having
surgery’. Additionally a hyperlink should be added to improve the link between the guidelines.

Temperature manipulation
3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

No relevant evidence was identified.
6-year surveillance summary

No relevant evidence was identified.
8-year surveillance summary

A Cochrane review'?” of 4 RCTs (n=1,219)
assessed induced hypothermia compared with
normothermia in people undergoing brain

surgery. People in the induced hypothermia
group had a significantly higher risk of infection.
No significant difference in other outcomes was
seen including mortality, poor neurological
outcome, adverse events, and cardiovascular
events.

An RCT"38 (n=146) assessed local incision
warming compared with no warming in people
undergoing bariatric, colon, or gynaecological
cancer surgery. No differences in surgical site
infection were seen between the groups.
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Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

Although therapeutic hypothermia is used to
prevent brain injury in some circumstances,
such as after cardiac arrest, evidence suggests

that it has no beneficial effects in neurosurgery,
and may increase the risk of infection.

Furthermore, active warming of the surgical site
also shows no effect on infections.

New evidence is unlikely to change guideline
recommendations.

74 — 19 Is patient perioperative oxygenation clinically effective for the prevention of

surgical site infection?

Recommendations derived from this question

1.3.11 Maintain optimal oxygenation during surgery. In particular, give patients sufficient oxygen
during major surgery and in the recovery period to ensure that a haemoglobin saturation of

more than 95% is maintained.

Surveillance decision

This review question should not be updated.

Oxygen supplementation
3-year surveillance summary

A meta-analysis'®® of 4 RCTs (number of
participants not reported in the abstract)
investigated the efficacy of supplemental
perioperative oxygenation versus standard care
in people undergoing colorectal surgery.
Supplemental oxygen significantly reduced
surgical site infection.

An RCT"™0 (n=143) assessed high compared
with low concentration supplemental oxygen in
women undergoing caesarean section. High-
concentration perioperative oxygen was not
associated with reductions in surgical site
infection.

An RCT™" (n=1,400) in Denmark assessed
80% oxygen compared with 30% oxygen
during and for 2 hours after surgery in people
undergoing acute or elective laparotomy. No
difference in surgical site infection was found
between the 80% oxygen group and the 30%
oxygen group.

Evidence Update (2013)

A meta-analysis'? of 7 RCTs (n=2,728)
investigated perioperative oxygen
supplementation (80% oxygen during surgery

plus at least 2 hours postoperatively) with
controlled oxygen concentrations (30% or 35%
oxygen). No significant difference was found
between groups surgical site infection rate.
However, in two subgroup analyses
supplemented oxygenation was found to be
beneficial for surgical site infection: first an
analysis excluding studies of neuraxial
anaesthesia; and second including studies of
colorectal surgery only.

6-year surveillance summary

A systematic review'# of 6 RCTs (n=2,585)
compared high- and low- concentration oxygen
in adults undergoing open abdominal surgery.
High-concentration oxygen was not associated
with a significant reduction in surgical site
infection.

A meta-analysis'# of 22 RCTs (n=7,001)
assessed intraoperative high (80-100%)
inspired oxygen in people undergoing surgery.
The incidence of surgical site infection showed
some evidence of reducing surgical site
infection, but the upper limit of the confidence
interval reached 1.00, so no effect remains a
possibility.

A meta-analysis'® of 5 studies (n=1,966)
investigated high compared with low
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concentration oxygen in women undergoing
caesarean section. Perioperative high-
concentration oxygen supplementation was not
associated with reductions in surgical site
infection.

8-year surveillance summary

A Cochrane review'#® of 28 RCTs (n=9,330)
assessed high-concentration inspired oxygen
(60—90%) compared with standard oxygen
concentration (30—-40%) in adults undergoing
surgery. No significant differences were seen in
mortality, surgical site infection, respiratory
insufficiency or adverse events.

An RCT'#" (n=239) assessed 80% inspired
oxygen compared with 30% inspired oxygen in
people undergoing surgery for perforated
peptic ulcers. The effects of 80% oxygen were
not clear from the abstract because the p-value
indicated a significant reduction in surgical site

infection, but the confidence interval crossed
1.00, indicating no significant effect.

Topic expert feedback

Topic expert feedback on the Evidence Update
(2013) suggested that further research was
needed to examine whether supplemental
oxygenation has benefits in particular surgical
populations, such as people undergoing
colorectal surgery.

Impact statement

New evidence does not show benefit of high-
concentration oxygen during or after surgery.
Therefore, the current recommendation to
ensure an oxygen saturation of 95% remains
valid.

New evidence is unlikely to change guideline
recommendations.

74 — 20 What is the clinical effectiveness of perioperative perfusion and hydration
for the prevention of surgical site infection?

Recommendations derived from this question

1.3.12 Maintain adequate perfusion during surgery.

Surveillance decision

This review question should be updated.

Haemodynamic therapy

3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

A meta-analysis'® of 26 RCTs (n=4,188)
assessed the effect on surgical site infection of
goal-directed versus standard haemodynamic
therapy in patients undergoing abdominal,
cardiac or orthopaedic surgery. Goal-directed
therapy significantly reduced surgical site
infection rate compared with standard therapy.
6-year surveillance summary

No relevant evidence was identified.

8-year surveillance summary

No relevant evidence was identified.

Topic expert feedback

Topic experts agreed with the proposal to
update this question as part of the new
guideline on perioperative care, which should
consider more outcomes than surgical site
infection.

Impact statement

There is evidence to suggest that
haemodynamic goal-directed therapy may
reduce surgical site infection compared with
standard treatment.

NICE has guidance on CardioQ-ODM, an
oesophageal doppler monitor that assesses
cardiac output and intravascular fluid status.

The remit of NICE guideline CG74 is limited to
surgical site infection, but the benefits of
Doppler monitoring include additional outcomes
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such as reducing postoperative complications,
central venous catheters and hospital stay.
NICE will be developing a guideline on
perioperative care. This question should be
updated as part of the new guideline on

perioperative care, which should consider more
outcomes than surgical site infection.

New evidence identified that may change
current recommendations.

74 — 21 What is the clinical effectiveness of strict blood glucose control to reduce

surgical site infection?

Recommendations derived from this question

1.3.13 Do not give insulin routinely to patients who do not have diabetes to optimise blood glucose
postoperatively as a means of reducing the risk of surgical site infection.

Surveillance decision

This review question should be updated.

Glycaemic control
3-year surveillance summary

A Cochrane review'*® of 5 RCTs investigated
the impact of perioperative glycaemic control in
people undergoing surgery. Meta-analysis was
not possible due to heterogeneity. Overall,
there was insufficient evidence to support strict
glycaemic control versus conventional
management for surgical site infection
prevention.

An RCT'®0 (n=120) assessed Braithwaite
protocol or simple sliding scale methods
(randomly assigned in a 2:1 ratio) of managing
blood glucose levels in people with diabetes
who were undergoing heart surgery. The
Braithwaite protocol for managing blood
glucose reduced wound infection and hospital
stay.

An RCT"" (n=483) assessed intensive
compared with conventional insulin therapy in
people undergoing brain surgery.
Hypoglycaemic episodes were more frequent
with intensive insulin therapy. However, the
length of stay in the intensive care unit was
shorter and the infection rate was lower in the
intensive insulin group.

An RCT'%2 (n=109) assessed intensive
compared with conventional glucose control in
people undergoing cardiac surgery with
cardiopulmonary bypass. No differences were

found between the groups in clinical outcomes
including postoperative infection.

Evidence Update (2013)
No relevant evidence was identified.
6-year surveillance summary

A systematic review'?? of 6 studies (number of
participants not reported in the abstract)
assessed distinct perioperative glycaemic
targets in patients with diabetes. Results
showed no difference in wound infection
between moderate and liberal glycaemic
targets or between moderate and strict
glycaemic targets.

8-year surveillance summary

A systematic review'%* of 10 studies (number of
participants not reported in the abstract)
assessed tight glycaemic control in people with
diabetes who had undergone cardiac surgery.
Surgical site infections were significantly
reduced with tight insulin control. However, the
comparator intervention was not clear in the
abstract.

An RCT'%% (n=447) assessed intensive insulin
therapy compared with intermediate insulin
therapy in people who underwent liver, biliary
or pancreatic surgery. Intensive insulin was
associated with significantly fewer surgical site
infections and significantly shorter stay in
hospital. However, in subgroup analysis, this
effect was seen only in participants with
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diabetes, not in people without diabetes. There
was no significant difference in hypoglycaemia
between groups.

An RCT"%6 (n=199) assessed intensive
compared with conventional insulin therapy in
people undergoing cardiopulmonary bypass
surgery. This study was stopped early because
of significantly higher hypoglycaemia in the
intensive insulin group. There was no
significant difference in surgical site infection
between the groups.

Topic expert feedback

Topic experts suggested that management of
glycaemia needs to be addressed. Topic
experts agreed that this issue should be
addressed in a new guideline on perioperative
care, which should consider more outcomes
than surgical site infection.

Impact statement

The role of intensive insulin therapy in either
people with diabetes or no diabetes is not
clear. First, abstracts did not always specify
whether study participants had diabetes or not.
Second, the results are inconsistent between
studies. Some find significant reductions in
surgical site infection without increases in

hypoglycaemia. Other studies find the opposite:

no effect on surgical site infections and
significant increases in hypoglycaemia with
intensive insulin.

In developing the guideline, only 2 small
studies (n=139) were identified. There is now
substantially more evidence in this area,
therefore an update is warranted to clarify
whether insulin therapy is associated with
reductions in surgical site infections balanced
with the potential for hypoglycaemia in people
without diabetes.

People with type 1 diabetes undergoing
surgery should have their blood glucose
managed in line with NICE'’s guideline on type
1 diabetes. NICE’s guideline on type 2 diabetes
does not cover management of blood glucose
during surgery. Evidence suggests that tight
glucose control may reduce surgical site
infection in people with diabetes, so
recommendations for intra-operative blood
glucose management in people with type 2
diabetes may be warranted.

NICE will be developing a guideline on
perioperative care. Consideration should be
given to updating this new question as part of
the new guideline on perioperative care, which
should consider more outcomes than surgical
site infection.

New evidence identified that may change
current recommendations.

74 — 22 s intracavity lavage or wound irrigation clinically effective for the

prevention of surgical site infection?

Recommendations derived from this question

1.3.14 Do not use wound irrigation to reduce the risk of surgical site infection.

1.3.15 Do not use intracavity lavage to reduce the risk of surgical site infection.
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Surveillance decision

This review question should not be updated.

Irrigation
3-year surveillance summary

An RCT" (n=520) investigated saline wound
irrigation before wound closure compared with
no irrigation in 520 women undergoing
caesarean section. Saline wound irrigation did
not reduce infection rate.

An RCT"®® (n=102) investigated surgical site
irrigation with topical cefazolin in people
undergoing non-laparoscopic cholecystectomy.
The control group was not clearly described.
No significant difference in incidence of surgical
site infection was seen.

Evidence Update (2013)

No relevant evidence was identified.

6-year surveillance summary

No relevant evidence was identified.

8-year surveillance summary

A systematic review and meta-analysis'®® of 41
studies (n>9,000) assessed intraoperative
wound irrigation in people undergoing open
abdominal surgery. Intraoperative irrigation was
associated with lower risk of surgical site
infection compared with no lavage. However,
the authors noted that all included studies were
considered to be at ‘considerable’ risk of bias.

A systematic review and meta-analysis'® of 3
RCTs (n=862) assessed intra-abdominal saline
irrigation in women undergoing caesarean
section. No significant differences were seen
between groups for: wound infection, urinary
tract infection and endometritis. Irrigation was
associated with significantly higher

Intracavity lavage

3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

No relevant evidence was identified.
6-year surveillance summary

No relevant evidence was identified.
8-year surveillance summary

An RCT'® (n=44) assessed strong-acid
electrolysed water compared with saline for

intraoperative and postoperative nausea and
increased use of postoperative antiemetic
drugs.

An RCT'8" (n=128) assessed pressurised pulse
irrigation compared with saline in people
undergoing laparoscopic liver, biliary or
pancreatic surgery more than 2 hours in
duration. Significantly fewer surgical site
infections were seen in the pressurised pulse
irrigation group.

An RCT'®2 (n=166) assessed irrigation with
povidone-iodine compared with no irrigation in
people undergoing appendectomy. There was
no significant difference in surgical site
infection rates between groups.

An RCT'83 (n=81) assessed irrigation
compared with suction alone in adults
undergoing laparoscopic appendectomy.
Irrigation demonstrated statistical equivalence
with suction alone.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

New evidence does not show clear evidence of
a reduction in surgical site infection with use of
wound irrigation whether or not antibiotics are
used. Therefore, the recommendation that
irrigation should not be used to prevent surgical
site infection remains valid.

New evidence is unlikely to change guideline
recommendations.

peritoneal lavage in children undergoing
surgery for perforated appendicitis. Surgical
site infection was significantly lower with
strong-acid electrolysed water compared with
saline.

An RCT'85 (n=193) investigated intraperitoneal
lavage compared with no lavage in people
undergoing liver resection. There were no
differences between groups in surgical site
infections, but organ-space infections were

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:

prevention and treatment (2008) NICE guideline CG74

31 0f 79



significantly more common in the lavage group
compared with no lavage.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

From the identified studies, there is no clear
evidence of benefit of peritoneal lavage, and

there may be potential harms of this procedure.
Therefore, the current recommendation to not
use intracavity lavage to reduce the risk of
surgical site infection remains valid.

New evidence is unlikely change guideline
recommendations.

NQ - 01 What is the effectiveness of post-surgical drains after surgery for

preventing surgical site infection

Surveillance decision

This question should not be added.

Drainage
3-year surveillance summary

A Cochrane review'® of 36 studies (n=5,697)
evaluated the effectiveness of closed suction
drainage systems for orthopaedic surgery. The
authors concluded evidence to support the
routine use of closed suction drainage was
insufficient.

An RCT'%7 (n=402) assessed closed-suction
drainage compared with no drainage in people
undergoing elective abdominal surgery. Overall
incisional surgical site infection rate was not
significantly different between the groups.

Evidence Update (2013)
No relevant evidence was identified.
6-year surveillance summary

A meta-analysis'®® of 20 RCTs (n=3,186)
assessed closed-suction drainage compared
with no drainage in people undergoing total hip
arthroplasty. No significant difference between
groups in the incidence of infection was found.

A meta-analysis'® of 16 studies (n=2,705)
investigated closed suction drainage compared
with no drainage in people undergoing primary
hip arthroplasty. There was no significant
difference in surgical site infection between the
two groups. However, drainage was associated
with significantly increased blood loss and need
for transfusion.

A Cochrane review'”? of 10 trials (n=5,248)
investigated wound drainage compared with no

drainage in women undergoing caesarean
section. No evidence of a difference in wound
infection risk was found between groups.
However, 1 trial suggested that subcutaneous
drains may increase wound infection compared
with sub-sheath drains.

A Cochrane review'”" of 1 trial (n=24) assessed
wound drainage during surgery to repair
incisional hernias. The study compared
electrified compared with a corrugated drain,
but no statistically significant differences in
wound infection were found.

A meta-analysis'’? (n=1,202; number of studies
not reported in the abstract) assessed drainage
compared with no drainage after surgery for
pilonidal sinus. Authors concluded that
drainage was not associated with better
outcomes. No significant differences were seen
in intra-abdominal infection

8-year surveillance summary

A Cochrane review'”® of 2 RCTs (n=316)

assessed drains compared with no drains in
people undergoing pancreatic surgery. Both
trials were assessed as being at high risk of
bias. No significant differences were seen in
intra-abdominal infection or wound infection.

A Cochrane review'”* of 5 RCTs (n=453)
assessed abdominal drains compared with no
drains in people undergoing appendectomy. All
included trials were assessed as being at high
risk of bias. Drains were not associated with
lower rates of intraperitoneal abscess or wound
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infection, but were associated with longer stay
in hospital.

A Cochrane review'”® of 4 RCTs (n=438)
assessed abdominal drainage compared with
no drain in people undergoing resection of
gastric cancer. No significant differences in
wound infection or intra-abdominal abscess
were seen. However, drains were associated
with increased surgical time and stay in
hospital. The authors assessed the evidence
as being very low quality.

A meta-analysis'”® of 12 RCTs (n=1,939)
assessed drainage compared with no drainage
in people undergoing laparoscopic
cholecystectomy. Surgical site infection,
morbidity and abdominal pain were significantly
lower in the group that did not have drainage.

A systematic review and meta-analysis'’” of 25
RCTs (n=2,939) assessed wound drains
compared with no drains in people undergoing
thyroid or parathyroid surgery. Wound
infections were significantly more common in
the drain group, and stay in hospital was
significantly longer.

A systematic review'”8 of 10 studies (number of
participants not reported in the abstract)
assessing wound drains in people undergoing
posterior spinal surgery. The comparator group
was not clear from the abstract. Drains were
not associated with improved wound healing or
infection rates.

A meta-analysis'’® of 8 studies (number of
participants not reported in the abstract)
assessed closed-suction drains compared with
no drains in people undergoing posterior spinal
surgery. No significant differences in wound
infection were identified.

A systematic review and meta-analysis'® of 12
RCTs (n=1,763) assessed drains compared
with no drain in people undergoing
laparoscopic cholecystectomy. No significant
differences were seen in rates of wound
infection or in length of stay in hospital.

An RCT'® (n=62) assessed postoperative
drains in people undergoing open abdominal
surgery. No significant differences in surgical
site infections, surgical time or stay in hospital
were found.

An RCT'® (n=160) assessed postoperative
drains versus no drain in people undergoing
laparoscopic cholecystectomy. No significant
differences in intra-abdominal abscess rate
were seen between groups, but hospital stay
was significantly longer in the drain group.

An RCT'83 (n=101; 202 drains) assessed
drainage plus chlorhexidine antisepsis
compared with standard drainage in people
undergoing double mastectomy with immediate
reconstruction using implants. Each participant
had drainage plus chlorhexidine antisepsis on
one side and standard drainage on their other
side. Surgical site infection did not differ
between groups at 30 days or at 1 year after
surgery.

An RCT'84 (n=260) assessed subcutaneous
drains compared with no drain in people
undergoing liver resection. No significant
differences were seen in wound infection, stay
in hospital, postoperative complications, or
costs.

An RCT"8 (n=263) assessed subcutaneous
passive drainage compared with no drain in
people undergoing laparoscopic or open
colorectal surgery. Significantly fewer people
who had drainage developed a surgical site
infection.

An RCT"3 (n=168) assessed drainage
compared with no drainage in people
undergoing total hip arthroplasty. People in the
no drainage group had significantly higher rates
of superficial infection. There was no significant
difference between groups in blood
transfusions.

An RCT'®7(n=314) assessed duration of
antibiotic use in people with drains after spinal
surgery. All participants received drains and
were randomly allocated to receive antibiotics
for 24 hours or for the duration of drain
placement. There were no significant
differences in surgical site infections between
groups.

An RCT"8 (n=42) assessed closed-suction
subcutaneous drains compared with
progressive tension suturing in people
undergoing mesh repair of hernia. No
significant differences in seroma or wound
infection were seen.

Topic expert feedback

Topic experts suggested that drains are being
used less frequently in the UK, so there is no
clear need for new guidance on use of drains.

Impact statement

NICE guideline CG74 did not make any
recommendations about use of drains after
surgery. Evidence generally shows that drain
placement after various types of surgery does
not result in lower surgical site infection rates —
only 1 study, in colorectal surgery, showed a
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reduction in surgical site infection. However, in
several studies drains were associated with
longer surgical times and stay in hospital.
There is a substantial body of evidence to

suggest that drain placement is not beneficial.
However, topic experts indicated that there is

no clear need for guidance on use of post-
surgical drains.

New evidence is unlikely to change guideline
recommendations.

74 — 23 Is the application of intraoperative topical antiseptics/antimicrobials before
wound closure clinically effective in reducing surgical site infection rates?

Recommendations derived from this question

1.3.16 Do not use intraoperative skin re-disinfection or topical cefotaxime in abdominal surgery to

reduce the risk of surgical site infection.

Surveillance decision

This review question should be updated.

Gentamicin-collagen sponges

3-year surveillance summary

An RCT"® (n=1,502) investigated implantable
gentamicin-collagen sponges compared with
no intervention in people undergoing cardiac
surgery. No significant effect on 90-day sternal
wound infection rate was found.

An RCT'¥ (n=2,000) assessed implantable
collagen-gentamicin sponges plus intravenous
isoxazolyl penicillin compared with isoxazolyl
penicillin alone in people undergoing cardiac
surgery. Collagen-gentamicin sponges
significantly reduced sternal wound infection.
Evidence Update (2013)

A German RCT"' (n=720) investigated
implantable gentamicin-collagen sponges
compared with placebo sponge in people
undergoing heart surgery. Significantly fewer
deep sternal wound infections within 30 days
were seen with the gentamicin sponge than
with placebo.

6-year surveillance summary

A meta-analysis'®? of 15 RCTs (n=6,979)
assessed gentamicin-collagen sponges in
people undergoing surgery. Gentamicin-
collagen sponges significantly reduced surgical
site infections overall and in subgroup analyses
of both clean and clean-contaminated surgery.

A systematic review'® of 12 studies (n=1,172)
investigated adjunctive antimicrobial treatments
in people undergoing surgery for pilonidal
disease. Gentamicin-collagen sponges were
not beneficial compared with no sponge;
however heterogeneity between studies meant
that meta-analysis was not possible.

8-year surveillance summary

A meta-analysis'® of 13 studies (number of
participants not reported in the abstract)
assessed implantable gentamicin-collagen
sponges in people undergoing surgery. The
control group was not clear from the abstract.
Implantable gentamicin-collagen sponges were
associated with significantly lower rates of
surgical site infection. However, in subgroup
analyses significant effects on surgical site
infections were seen for cardiac surgery but not
for colorectal surgery.

A meta-analysis'® of 14 studies (n=22,135)
assessed of implantable gentamicin-collagen
sponges compared with control in people
undergoing heart surgery. Four of the studies
were RCTs (n=4,672). Implantable gentamicin-
collagen sponges were associated with
significantly reduced overall sternal wound
infection and superficial and deep sternal
infection.
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A systematic review and meta-analysis'® of 6
studies (n=669) assessed implantable
gentamicin-collagen sponges compared with
no sponge in people undergoing surgery for
pilonidal sinus disease. There was no
significant difference between groups in
surgical site infection or wound healing.

An RCT"7 (n=176) assessed implantable
gentamicin-collagen sponges compared with
no sponge in people undergoing total
mesorectal excision of rectal cancer after
radiotherapy. Surgical site infections and
organ-space infections did not differ
significantly between groups. In a subgroup
analysis of people who had no anastomotic
leakage, gentamicin-collagen sponges were
associated with significantly lower rates of
organ-space infection.

An RCT'%8 (n=739) assessed implantable
gentamicin-collagen sponges plus antimicrobial
prophylaxis compared with antimicrobial
prophylaxis alone in people undergoing
hemiarthroplasty. No significant differences in
overall surgical site infections were seen.
Similarly, there was no significant difference in
superficial or in deep wound infections in
subgroup analyses.

Topic expert feedback
Topic expert feedback on the Evidence Update
(2013) suggested that findings were unlikely to

affect the guideline because of limitations of the
evidence.

Other topical antimicrobial treatments
3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

No relevant evidence was identified.

6-year surveillance summary

A meta-analysis'® of 10 studies (n=5,888)
evaluated local vancomycin powder compared
with no local antibiotic in people undergoing
spinal surgery. Local vancomycin was
associated with significantly lower rates of
surgical site infection, deep incisional surgical

site infections and surgical site infections
caused by S aureus.

8-year surveillance summary

Four meta-analyses?°%-23 gssessed topical
vancomycin powder in people undergoing
spinal surgery. All showed that vancomycin had

Topic expert feedback on 8-year surveillance
indicated a need to evaluate the use of
gentamicin-collagen sponges in the NHS.

Impact statement

NICE guideline CG74 did not make any
recommendations about the use of implantable
gentamicin-collagen sponges. In developing
the guideline, 2 RCTs addressing the use of
gentamicin-collagen sponges were considered.
However, the topic experts had concerns about
potential for antimicrobial resistance and
wished to see further studies in this area.

New evidence generally suggests that
gentamicin-collagen sponges may reduce
surgical site infections. Therefore an update to
the guideline should reconsider this
intervention.

Gentamicin-collagen sponges did not reduce
surgical site infections after surgery for pilonidal
sinus disease or colorectal surgery, but did
seem to be effective in a range of other types
of surgery. Consideration should be given to
whether gentamicin-collagen sponges should
be used:

e in primary closure

e in delayed closure.

New evidence identified that may change
current recommendations.

significant effects on surgical site infection or
deep wound infection. Most analyses included
many observational studies, and several
authors questioned the quality of the evidence
informing their results. The individual reports
included differing numbers of studies:

e 8 studies (n=4,592)2%3
e 1 RCT and 9 cohort studies (n=2,574)202

e 14 studies (number of participants not
reported in the abstract)2%°

e 1RCT and 8 observational studies (number
of participants not reported in the
abstract. )"

Topic expert feedback

Topic experts indicated that vancomycin
powder may currently be used in the NHS after
some surgeries. There is a risk of bacteria
developing resistance with widespread use of
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vancomycin powder. Topic experts raised
concerns in this area because vancomycin is
important for treating MRSA.

Impact statement

NICE guideline CG74 did not make
recommendations on the use of vancomycin
powder. Several meta-analyses have found
consistent beneficial effects on surgical site
infection in spinal surgery. However, in several
reports, the authors expressed concerns about
the quality of the evidence available for

analysis. No studies of vancomycin powder in
other types of surgery were identified.

Because of the low quality of the evidence and
the fact that results from spinal surgery could
not be generalised to other types of surgery, an
update to the guideline in this area is not
necessary at this time.

New evidence is unlikely to change guideline
recommendations.

74 — 24 Which type of suture is clinically effective as a closure method?

Subquestion

Which type of suture is clinically and cost-effective as a closure method?

Recommendations derived from this question

No recommendations were made for this question. A research recommendation was made (see

RR — 04 later in this document).

Surveillance decision

This review question should be updated.

Antimicrobial sutures
3-year surveillance summary

In a double-blind pilot trial?%* (n=26), women
undergoing breast reductions were randomised
to triclosan sutures or control on the right or left
breasts (that is, each woman was her own
control). Wound dehiscence occurred
significantly more frequently with triclosan
sutures.

An RCT?% (n=100) evaluated the efficacy and
safety of triclosan-coated sutures compared
with conventional sutures in people undergoing
appendectomy. There was no significant
difference in surgical site infection between the
two sutures.

Evidence Update (2013)

A meta-analysis?% of 17 RCTs (n=3,720)
assessed triclosan-coated sutures compared
with conventional sutures in people undergoing
surgery. Triclosan-coated sutures were
associated with fewer surgical site infections

compared with uncoated sutures. However,
subgroup analysis by type of surgical
procedure found beneficial effects only in
abdominal surgery and not in breast or cardiac
surgery.

A meta-analysis?®’ of 13 RCTs (n=3,568)
investigated triclosan-coated sutures compared
with conventional sutures. Risk of surgical site
infection was significantly reduced with
triclosan-coated sutures.

6-year surveillance summary

A systematic review?® of 7 RCTs (n=1,631)
assessed antibacterial sutures compared with
conventional sutures in people undergoing
surgery. Antibacterial sutures were associated
with reduced risk of developing surgical site
infection and postoperative complications.

A systematic review and meta-analysis?® of 7
RCTs (n=836) assessed triclosan-coated
sutures. No significant effects on surgical site
infections or wound breakdown were seen. The
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population and control groups in the included
studies were not clear in the abstract.

8-year surveillance summary

A systematic review and meta-analysis?'® of 15
RCTs (n=4,800) assessed triclosan-coated
sutures compared with uncoated sutures in
people undergoing surgery. Triclosan-coated
sutures were associated with significantly lower
risk of surgical site infection.

A systematic review and meta-analysis?'! of
29 studies (number of participants not reported
in the abstract) assessed triclosan-coated
sutures in people undergoing surgery. The
control group was not clear from the abstract.
Triclosan-coated sutures were associated with
reductions in surgical site infections. The size
of the effect was greater for abdominal surgery
and studies that were not RCTs.

A systematic review and meta-analysis?'? of
13 RCTs (n=5,256) assessed triclosan-coated
sutures compared with uncoated sutures in
people undergoing surgery. Significantly lower
rates of surgical site infections were seen with
triclosan-coated sutures. Subgroup analyses
suggested that triclosan-coated sutures were
associated with reduced surgical site infection
in abdominal surgeries but not in cardiac or
breast surgeries. Additionally reductions in
surgical site infection were seen when
prophylactic antibiotics were used but not when
no prophylaxis was used.

An RCT?"3 (n=1,633) assessed antimicrobial
sutures compared with standard absorbable
sutures in children (under 18 years) undergoing
any elective or emergency surgery. The rate of
superficial or deep surgical site infections was
significantly lower in the antimicrobial suture
group compared with the standard absorbable
suture group.

The PROUD trial?™ (n=1,224) assessed

triclosan-coated sutures compared with
uncoated sutures in people undergoing elective

Staples versus sutures

3-year surveillance summary

A Cochrane review?'8 of 3 RCTs (n=323)
examined staples compared with sutures for
wound closure after saphenous vein graft
harvesting for coronary artery bypass grafting.
No significant differences in surgical site
infection or wound dehiscence were seen

midline laparoscopic surgery. No significant
differences in surgical site infections or serious
adverse events were seen between groups.

An RCT?'® (n=281) assessed triclosan-coated
sutures compared with uncoated sutures in
people undergoing elective colorectal
resection. No significant differences in surgical
site infection were seen between groups.

An RCT?'® (n=101) assessed triclosan-coated
sutures compared with uncoated sutures in
people who had an intra-operative diagnosis of
faecal peritonitis caused by acute diverticulitis.
Surgical site infection was significantly lower in
people who had triclosan-coated sutures.

An RCT?'" (n=357) assessed triclosan-coated
sutures compared with uncoated sutures in
people undergoing coronary artery bypass
grafting. No differences in sternal wound
infection were seen between groups.

Topic expert feedback

Topic expert feedback on the Evidence Update
(2013) suggested that the effects of
antimicrobial sutures may be specific to
particular surgeries (such as abdominal
procedures), which may affect current
recommendations.

Impact statement

NICE guideline CG74 did not make any
recommendations about use of antimicrobial-
coated sutures. In developing the guideline,
topic experts considered the evidence to be
insufficient.

Since the guideline was published, many new
studies of antimicrobial sutures have been
published. However, the results of the various
studies are inconsistent, there may now be
sufficient evidence to reassess use of
antimicrobial sutures.

New evidence identified that may change
current recommendations.

between groups. The authors noted that
included studies were of ‘suboptimal’
methodological quality.

A meta-analysis?'® of 6 studies (number of
participants not reported in the abstract)
assessed staples compared with sutures in
people undergoing loop ileostomy. No
statistically significant differences in wound
infection were found between the techniques.
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A meta-analysis??° of 6 studies (n=683)
assessed staples compared with sutures for
skin closure in orthopaedic surgery. Risk of
wound infection was significantly higher with
staples. Subgroup analysis showed that the
risk of wound infection with staples was
particularly high in hip surgery. There were no
significant differences between sutures and
staples in the development of inflammation,
discharge, dehiscence, necrosis, and allergic
reaction. The authors noted that included
studies had several major methodological
limitations.

A meta-analysis??! of 5 studies (n=1,487)
assessed staples compared with sutures for
transverse incisions in women undergoing
caesarean section. Results suggested that
staples were associated with shorter duration of
surgery but greater risk of wound infection or
separation.

Evidence Update (2013)

An update??? of the Cochrane review identified
in 3-year surveillance?'® found no additional
studies.

6-year surveillance summary

A systematic review of 11 systematic reviews
(n=13,661) with a ‘panoramic’ meta-analysis??3
assessed staples compared with sutures. The
authors concluded that there was no clear
evidence on whether staples or sutures were
better for preventing surgical site infection.

A meta-analysis??* of 4 RCTs (n=645)
investigated stapled compared with sutured
anastomosis in people undergoing ileostomy
closure. The rate of surgical site infection was
similar between groups.

A meta-analysis??® of 14 studies (n=5,084)
assessed stapled compared with wound
sutured ileostomy. No significant difference was
found between the groups in wound infection.
Staples were associated with increased lower
rates of small bowel obstruction and shorter
operative time.

A Cochrane review??% of 10 studies (number of
participants not reported in the abstract)
assessed skin closure techniques and
materials in women undergoing caesarean
section. Wound infection rates did not
significantly differ between absorbable sutures
and staples. However, staples were more likely
to result in wound separation.

8-year surveillance summary

A systematic review and meta-analysis?? of 13
studies (number of participants not reported in
the abstract) assessed staples compared with
sutures in orthopaedic surgery. There was no
significant difference in surgical site infection
between the groups.

An RCT?% (n=219) assessed staples compared
with sutures in people undergoing primary hip
arthroplasty. No significant difference in wound
complications was found between groups.

An RCT?? (n=1,264) assessed staples
compared with sutures in people undergoing
elective colorectal cancer surgery. Surgical site
infection did not differ significantly between
groups, but surgery was significantly shorter
with staples.

Topic expert feedback

Topic expert feedback on the Surgical site
infection Evidence Update (2013) suggested
that further research was needed in this area.

However, topic expert feedback on the
Caesarean Section Evidence Update (2013),
which included 2 studies??'2?6 of staples
compared with sutures in women undergoing
caesarean section, suggested that an update of
this area was needed.

Impact statement

The guideline did not make recommendations
on choice of staples or sutures. Evidence
considered during guideline development
included many types of surgery, and found no
significant difference between these
techniques. New evidence generally shows no
significant effect on surgical site infection
whether staples or sutures are used in a variety
of types of surgery. The evidence in
orthopaedic surgery appears to be inconsistent;
however, evidence appears to be more
consistent in showing poorer outcomes with
staples in caesarean section.

The evidence on staples compared with
sutures for wound closure in caesarean section
should be addressed in an update to NICE
guideline CG74. The update should consider
whether any other type of surgery shows worse
outcomes with staples.

New evidence identified that may change
current recommendations.
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Tissue adhesives

3-year surveillance summary

A Cochrane review?® of 14 RCTs (n=1,152)
assessed various tissue adhesives compared
with conventional skin closure techniques on
the healing of surgical wounds. Sutures were
associated with significantly lower dehiscence
compared with tissue adhesives and were
significantly faster to use.

A Cochrane review''? of 1 study (n=177)
assessed preoperative application of microbial
sealants compared with no microbial sealant in
people undergoing clean surgery. The authors
concluded that there was insufficient evidence
about the use of microbial sealants in reducing
surgical site infection risk and stated that more
rigorous RCTs were needed. The RCT2%"
assessed in this Cochrane review was also
identified in 3-year surveillance.

Evidence Update (2013)
No relevant evidence was identified.
6-year surveillance summary

A Cochrane review?®? of 18 RCTs (n=1,252)
assessed fibrin glue in people undergoing
breast and axillary surgery. Fibrin glue did not
influence the incidence of wound infection.

A meta-analysis?® of 7 studies (n=897)
investigated fibrin glue in people undergoing
pancreatic surgery. There was no difference in
wound infections between fibrin glue and
standard care.

8-year surveillance summary

An update?® of the Cochrane review identified
at 3-year surveillance?® included 33 studies
(n=2,793) of tissue adhesives compared with
conventional skin closure techniques for
closure of surgical incisions. Tissue adhesives
were significantly associated with increased
dehiscence compared with sutures. No
significant effects on infection were seen
between tissue adhesives and either sutures or
tape.

Purse string sutures
3-year surveillance summary

An RCT?% (n=40) investigated purse-string
suture compared with control for closing the
anus in people undergoing vaginal surgery
involving the posterior compartment. The
abstract did not adequately describe the type of

A systematic review and meta-analysis23® of

6 RCTs (number of participants not reported in
the abstract) assessed fibrin sealant compared
with standard closure in people undergoing
cancer-related groin dissection. No significant
differences were seen for wound infection,
seroma or complication rates.

An RCT?% (n=140) assessed antimicrobial skin
sealant compared with no sealant in people
undergoing saphenous vein harvesting. No
differences in bacterial growth or use of
antibiotics at 2 months were seen.

An RCT?% (n=103) assessed subcuticular
sutures plus skin sealant compared with
staples in people undergoing surgery for hip
fracture. There were no significant differences
in infection between groups.

An RCT2% (n=100) assessed antimicrobial
sealant compared with no sealant in people
undergoing clean-contaminated colorectal
surgery. All participants received the same
mechanical bowel preparation, antibiotic
prophylaxis and skin antisepsis. No significant
differences in surgical site infections were seen
overall, or in subgroup analysis of laparoscopic
surgeries.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

The guideline made no recommendations
about use of tissue adhesives. Evidence
consistently suggests that tissue adhesives do
not reduce surgical site infections and may be
associated with increased risk of dehiscence.

The evidence-base has grown substantially
since the guideline was developed, therefore
use of tissue adhesives should be considered
in an update to the guideline.

New evidence identified that may change
current recommendations.

closure used in the control group. No wound
infections or healing abnormalities were noted
in either group.

An RCT?40 (n=61) assessed purse-string
closure technique compared with conventional
linear closure in people undergoing ileostomy
closure. Purse-string closure was associated
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with significantly fewer surgical site infections
compared with conventional closure.

Evidence Update (2013)
No relevant evidence was identified.
6-year surveillance summary

A meta-analysis?*'! of 6 studies (n=403)
assessed purse-string approximation compared
with primary skin closure in people undergoing
stoma reversal. Purse string approximation
significantly reduced surgical site infections.

8-year surveillance summary

A meta-analysis?®*? of 4 RCTs (n=319)
assessed purse-string closure compared with
conventional primary closure in people
undergoing stoma reversal. Purse-string
closure was associated with lower rates of
surgical site infection.

A systematic review and network meta-
analysis?*® of 15 studies (n=2,921) assessed
skin closure techniques in people undergoing
stoma reversal. Included interventions were:
primary closure; primary closure with drain;
secondary closure; delayed primary closure;
loose primary closure; and circular closure.
Circular closure was associated with lowest risk
of surgical site infection and had the highest
probability of being the best technique,
including in sensitivity analyses.

A systematic review and meta-analysis?* of

3 RCTs (n=206) evaluated purse-string closure
compared with conventional closure in people
undergoing ileostomy reversal. Purse-string
closure was associated with significantly lower
rates of surgical site infection. There were no
significant differences in length of operative
time or hospital stay.

An RCT?* assessed purse-string closure
compared with conventional primary closure in

Absorbable sutures

3-year surveillance summary

An RCT?*8 (n=174) assessed absorbable or
non-absorbable sutures, using continuous or
interrupted techniques for closure of
laparotomy incision in people with peritonitis.
Four groups were studied: absorbable
continuous suturing; absorbable interrupted
suturing; non-absorbable continuous suturing;
and non-absorbable interrupted suturing.
Suture material and closure technique did not
influence wound outcome except for a

people undergoing stoma reversal. Surgical
site infection was significantly lower in the
purse-string closure group. Time to healing was
significantly longer in the purse-string closure
group.

An RCT?46 (n=121) assessed circular
subcuticular approximation compared with
conventional closure in people undergoing
stoma reversal. Differences in surgical site
infection did not differ significantly. However,
lower rates of surgical site infection in the
circular subcuticular approximation appeared to
be clinically important but the study may have
been underpowered for the statistical analysis.

An RCT?*7 (n=48) assessed purse-string
approximation compared with primary linear
closure in people undergoing stoma reversal.
Surgical site infection was significantly lower
with purse-string approximation, although time
to wound healing was longer.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

The guideline did not consider purse-string
sutures as a closure method. Evidence
consistently suggests that this method of
closure is associated with reductions in surgical
site infections when used to close stoma
wounds. An update to the guideline should
consider this area, including whether
recommendations applying to a single type of
surgery (stoma reversal) are appropriate for
this guideline.

New evidence identified that may change
current recommendations.

significantly higher incidence of sinus formation
when using non-absorbable sutures.

Evidence Update (2013)

No relevant evidence was identified.
6-year surveillance summary

No relevant evidence was identified.
8-year surveillance summary

A systematic review?*? of 10 RCTs (n=1,354)
assessed absorbable compared with non-
absorbable sutures for closure of surgical
incisions. Wound infection and operative
morbidity did not differ significantly between
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groups. Absorbable sutures were associated
with significantly lower dehiscence.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

The evidence reviewed during guideline
development suggested that absorbable
sutures were associated with less surgical site
infection and dehiscence. However, topic
experts thought that the evidence was
insufficient to inform the choice of absorbable

Primary, secondary, and delayed healing
intention

3-year surveillance summary

A Cochrane review?® of 26 studies
investigated stitching compared with natural
healing in people undergoing pilonidal sinus
surgery. There were no differences in surgical
site infection between groups. However,
recurrence was higher with stiches. When
stiches were used, midline closure was
associated with slower healing and more
surgical site infections than off-midline closure.

An RCT?%" (n=81) investigated delayed primary
closure using saline-soaked gauze dressing
until closure at least 3 days after surgery
compared with primary closure of dirty
abdominal incisions. Delayed primary closure
was associated with significantly lower rates of
superficial surgical site infection, dehiscence,
complete healing time and time in hospital.

An RCT?%2 (n=533) investigated the effect of
non-closure of the visceral and parietal
peritoneum in women undergoing caesarean
section. No significant differences in wound
infection, postoperative analgesic usage or
short-term morbidity were found between the
groups.

An RCT?% (n=3,033) in women undergoing
caesarean section investigated: single-layer
compared with double-layer closure of the
uterine incision; closure compared with non-
closure of the pelvic peritoneum; liberal
compared with restricted use of a subrectus
sheath. For each pair of interventions, there
were no differences in maternal infectious
morbidity. There were also no differences in
secondary morbidity outcomes or adverse
effects of any of the techniques used.

or non-absorbable sutures. New evidence has
been identified, but the findings of an RCT
were inconsistent with the findings of a
systematic review. The systematic review did
not include the RCT identified in 3-year
surveillance.

An update of this guideline should consider the
role of absorbable and non-absorbable suture
materials.

New evidence identified that may change
current recommendations.

6-year surveillance summary

A meta-analysis?®* of 8 RCTs (n=623)
assessed delayed primary skin closure
compared with primary skin closure of
contaminated and dirty abdominal incisions.
Delayed primary skin closure significantly
reduced surgical site infection. However, this
effect was only significant in fixed-effects
analysis, not in random effects analysis.

8-year surveillance summary

A systematic review and meta-analysis?%° of 8
studies (number of participants not reported in
the abstract) assessed delayed primary closure
compared with primary closure in complicated
abdominal wounds including appendicitis.
There was no significant difference in surgical
site infection between groups, but delayed
primary closure resulted in longer stay in
hospital. However, the authors noted that the
included studies were of low quality.

A meta-analysis®®® of 4 studies (n=367)
assessed vacuum-assisted closure compared
with no vacuum-assisted closure in people with
fractures needing surgical stabilisation.
Vacuum-assisted closure was associated with
lower rates of surgical site infection. This report
additionally addressed the use of vacuum-
assisted closure in chronic wounds, which is
not relevant to NICE guideline CG74.

An RCT?% (n=158) assessed saline-soaked
dressing and delayed primary closure on day 4
after surgery compared with primary closure in
people with perforated appendicitis.
Significantly higher rates of surgical site
infection were seen with primary closure than
with delayed primary closure.

An RCT?%8 (n=70) assessed delayed primary
closure compared with primary closure in
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people undergoing laparotomy for peritonitis.
Delayed primary closure was associated with
lower rates of surgical site infection, with no
significant difference in hospital stay between
groups.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

No recommendations on delayed primary
closure were made in NICE guideline CG74.

Interrupted and continuous closure

3-year surveillance summary

A meta-analysis?%° of 23 studies (n=10,900)
investigated interrupted versus continuous
wound closure in abdominal wound repair.
Interrupted wound closure reduced the odds of
dehiscence compared with continuous wound
closure.

Evidence Update (2013)
No relevant evidence was identified.
6-year surveillance summary

A Cochrane review?® of 5 RCTs (n=827)
assessed continuous compared with
interrupted skin closure techniques in
participants undergoing non-obstetric surgery.
No significant difference in superficial surgical
site infections was seen between groups, but
dehiscence was significantly lower with
continuous sutures. Most cases of dehiscence
were reported in trials that assessed non-
absorbable interrupted sutures compared with
absorbable continuous sutures. The authors
speculated that the effect may have been due
to reduced support after removal of the non-
absorbable sutures (thus, due to differences
between materials rather than technique).

8-year surveillance summary

An RCT?%'! (n=293) assessed interrupted
subcuticular sutures compared with interrupted
transdermal sutures in people undergoing

Other suturing methods
3-year surveillance summary
Suture length

An RCT?83 (n=737) assessed short stitch length
(less than 10 mm from wound edge) compared
with long stitch length in midline incisions

However, several new studies of closure
methods have been identified.

There seems to be a consistent reduction in
surgical site infection with delayed primary
closure in dirty surgeries. Therefore, an update
addressing this intervention may be warranted.

New evidence identified that may change
current recommendations.

elective resection of colon cancer. Absorbable
suture material was used. There were no
significant differences between groups in
surgical site infection. Interrupted subcuticular
suturing was noted to be non-inferior to
interrupted transdermal sutures.

An RCT?%2 (n=130) assessed intermittent
mattress sutures compared with subcuticular
sutures in obese women undergoing caesarean
section. Non-absorbable sutures were used in
both groups. There was no significant
difference in surgical site infections between
groups.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

In developing the guideline, only 2 studies of
continuous compared with intermittent suturing
were identified. Topic experts thought that the
evidence was insufficient to determine whether
there was a difference between these suture
techniques.

Additional evidence on suturing techniques has
become available, but there is no clear
direction of effect.

New evidence is unlikely to change guideline
recommendations.

closed with a single-layer running suture.
Surgical site infection was significantly higher in
the long stitch group.

Evidence Update (2013)

No relevant evidence was identified.
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6-year surveillance summary
Subcutaneous sutures

A Cochrane review?® of 6 RCTs (n=815)
investigated subcutaneous closure compared
with no subcutaneous closure in people
undergoing non-caesarean surgical
procedures. The authors deemed the included
studies to be ‘very low quality evidence that
was insufficient’ to support or refute the use of
subcutaneous suturing.

8-year surveillance summary

A meta-analysis?®® of 5 studies (number of
participants not reported in the abstract)
assessed barbed sutures compared with
standard sutures in people undergoing knee
arthroplasty. No significant difference in
superficial infection, deep infection, or

dehiscence was seen, although barbed sutures

were associated with quicker closure.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

The guideline does not currently make
recommendations on stitch length or use of
barbed suturing or subcutaneous sutures.
Evidence did not suggest a need to update
guidance on barbed or subcutaneous sutures.
Recommendations on stitch length are unlikely
to be made on the basis of 1 study because it
is specific to midline incisions closed with
single-layer running stitches.

New evidence is unlikely to change guideline
recommendations.

74 — 25 Which type of dressing is advocated for immediate postoperative

wound/incision coverage?

Subquestion

Is it clinically and cost-effective to use interactive dressings in the immediate postoperative management
of a surgical wound to prevent surgical site infection?

Recommendations derived from this question

1.3.17 Cover surgical incisions with an appropriate interactive dressing at the end of the operation.

Surveillance decision

This review question should not be updated.

Methods of dressing wounds
3-year surveillance summary
Silver dressings

A Cochrane review?® of 26 studies (n=2,066)
investigated silver containing wound dressings
and topical agents for preventing wound
infection. The authors noted that evidence was
insufficient to establish whether silver-
containing dressings and topical agents
prevented infection or promoted wound
healing.

Hydrocolloid dressing versus polyurethane
foam dressing

An RCT?%7 (n=253) investigated hydrocolloid
dressing compared with polyurethane foam
dressing in people with median sternotomy
wounds after coronary artery bypass grafting.
The hydrocolloid dressing was associated with
fewer surgical site infections and cost less than
the polyurethane foam dressing.

Occlusive versus gauze dressings

An RCT?%8 (n=285) assessed occlusive, moist-
environment dressing compared with gauze
dressing in people with open wounds.
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Occlusive dressings did not lead to quicker
healing or less pain than gauze dressings.
Occlusive dressings had higher daily costs but
lower nursing time costs than gauze dressings.
The total cost of local wound care per patient
per day was also significantly higher in the
occlusive dressing group. An analysis of home
wound care in 76 people?® found that
occlusive dressings did not reduce costs or
wound healing time.

An RCT?70 (n=134) assessed occlusive
hydrocolloid dressing compared with gauze
dressing in people who had abdominal surgery.
There was no significant difference in incidence
of infection.

Modern dressings

A systematic review?”' examined modern
dressings in people with chronic and acute
wounds healing by secondary intention. No
evidence was found to suggest general
superiority of any modern dressing compared
with other modern dressings, or saline or
paraffin gauze. The authors noted that weak
evidence suggested that hydrocolloid dressings
improved healing in chronic wounds compared
with saline gauze or paraffin gauze.

Evidence Update (2013)
All dressings

A Cochrane review?’2 of 16 RCTs (n=2,578)
investigated wound dressings in people with
surgical wounds healing by primary intention.
The authors concluded that there was no
evidence that covering wounds reduced
surgical site infections, and stated that no
particular wound dressing appeared to be
better than the others, or than leaving the
wound uncovered.

Silver dressings

An RCT?73 (n=110) evaluated silver-nylon
dressings compared with gauze dressings in
people undergoing elective colorectal surgery.
Silver-nylon dressing reduced surgical site
infections compared with gauze.

Negative pressure wound therapy

An RCT?7# (n=81) assessed negative pressure
wound therapy compared with standard dry
dressing in people with surgical wounds and
multiple comorbidities. No significant difference
in wound infection was found between the
groups.

An RCT?75 (n=249) assessed negative
pressure wound therapy compared with
standard dressing in people with lower limb

fracture. Significantly more infections occurred
in the standard dressing group compared with
negative pressure wound therapy.

6-year surveillance summary
Early dressing removal

A Cochrane review?’® of 4 studies (n=280)
assessed early dressing removal (within 48
hours of surgery) compared with delayed
dressing removal (later than 48 hours after
surgery) in people who had primary closure of a
surgical wound. All included studies were
assessed to be at a high risk of bias. Early
removal of dressings had no detrimental effect
on surgical site infection or superficial wound
dehiscence in clean or clean contaminated
surgical wounds.

Aloe vera

A meta-analysis?’” of 15 RCTs (n=773)
assessed aloe vera products for acute and
chronic wounds. Aloe vera was associated with
increased healing in acute surgical wounds
compared with conventional therapy.

8-year surveillance summary
Early dressing removal

An update?”® of the Cochrane review?7®
identified at 6-year surveillance found no
additional studies.

All dressings

An update?” of the Cochrane review?””
identified by the Evidence Update (2013)
evaluated 20 studies (n=3,623) of wound
dressings in people with surgical wounds
healing by primary intention. No evidence was
identified to suggest that any dressing
significantly reduced the risk of developing an
SSI compared with leaving wounds exposed or
compared with alternative dressings.

Silver dressings

An RCT?8 (n=65) assessed silver gauze
compared with saline gauze in people
undergoing contaminated surgery. No
differences in surgical site infection were seen
between groups.

An RCT?8' (n=500) assessed sliver alginate
dressings compared with standard gauze after
leg arterial surgery. Silver alginate had no
significant effect on wound complications (most
commonly surgical site infection).

An RCT?® (n=55) assessed silver-coated
dressings compared with standard dressings in
people undergoing surgery for hip fracture.
There was no significant difference between
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groups in signs of infection in the week after
surgery.

An RCT?8 (n=147) assessed an occlusive
silver-containing dressing compared with
mupirocin ointment and with standard dressing
in people undergoing elective colorectal
surgery. Mupirocin ointment was associated
with significantly fewer surgical site infections
compared with silver or standard dressings. No
significant difference was seen between silver
and standard dressings.

Foam dressing versus gauze

An RCT?% (n=80) assessed absorbent foam
compared with gauze dressing in people
undergoing tracheostomy. No significant
difference in tracheostomy site infection was
recorded between groups.

Negative pressure wound therapy

A Cochrane review?® of 9 studies (n=785)
assessed negative pressure wound therapy
compared with control in skin grafts and
surgical wounds healing by primary intention. In
most included studies the control was standard
dressing. No significant differences in surgical
site infection or dehiscence were seen between
groups.

A Cochrane review?® of 2 studies (n=69)
assessed negative pressure wound therapy in
surgical wounds healing by secondary
intention. The authors noted that the included
studies ‘reported limited outcome data on
healing, adverse events and resource use’.
Therefore, they concluded that the benefits and
harms of negative pressure wound therapy
remain largely uncertain.

An RCT?¥ (n=90) assessed negative pressure
wound therapy compared with conventional
wound dressing in people with open fracture

Postoperative phase

wounds. No significant difference in wound
infection was seen between groups.

Topic expert feedback

Topic expert feedback suggested that the
recommendation to use interactive dressings
may not be well-implemented.

Topic experts advised that the evidence base
for different dressings consisted of trials of
variable size and quality. There were concerns
that attempting to make recommendations on
current evidence would not be clinically useful.

Impact statement

When developing the guideline, topic experts
considered that there was ‘no robust evidence’
to guide choice of dressing to prevent surgical
site infection. The recommendation to use an
interactive dressing was made because the
topic experts thought that gauze as a primary
dressing should be avoided because of pain
and disruption to healing tissue when dressings
are changed.

The new evidence generally adds little to those
considerations. Cumulative evidence on silver-
based dressings and negative-pressure wound
therapy suggest that these methods have no
effect on surgical site infection. However, the
guideline additionally noted: ‘there are many
reasons for choosing a wound dressing
depending on the surgery, type of wound and
characteristics of the patient’. Therefore, there
is not likely to be a clear rationale to
recommend against use of silver dressings or
negative wound therapy if these are considered
to be appropriate for the patient for reasons not
related to surgical site infection.

New evidence is unlikely to change guideline
recommendations.

74 — 26 Is there any clinical evidence to support the use of a postoperative non-
touch dressing change technique rather than the use of a clean dressing
change technique in relation to the incidence of surgical site infection?

Recommendations derived from this question

141 Use an aseptic non-touch technique for changing or removing surgical wound dressings.
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Surveillance decision

No new information was identified at any surveillance review.

74 - 27 s it clinically and cost-effective to use a wound cleansing solution for the
management of a surgical wound healing by primary or secondary intention
to reduce the incidence of surgical site infection?

Subquestion

Is it cost-effective to use a wound cleansing solution for the management of a surgical wound healing by
secondary intention to reduce the incidence of surgical site infection?

Recommendations derived from this question

14.2 Use sterile saline for wound cleansing up to 48 hours after surgery.
14.3 Advise patients that they may shower safely 48 hours after surgery.
14.4 Use tap water for wound cleansing after 48 hours if the surgical wound has separated or has

been surgically opened to drain pus.

Surveillance decision

This review question should not be updated.

Postoperative cleansing
3-year surveillance summary
Water versus other solutions

A Cochrane review?® of 11 studies examined
water compared with other solutions for wound
cleansing. There was no significant difference
in infection rates between tap water and saline

for cleansing acute wounds in adults. However,

there was also no evidence of a difference
between cleansing and not cleansing the
wound.

Evidence Update (2013)

No relevant evidence was identified.
6-year surveillance summary
Postoperative showering or bathing

A Cochrane review?® of 1 trial (n=857)
assessed early compared with delayed
postoperative bathing or showering in people
with closed surgical wounds. This found no
significant difference in surgical site infections
between the two groups.

A systematic review?® of 9 studies (n=2,150)
examined wetting of surgical incision sites by
showering or bathing before suture removal.
The incidence of infection did not increase

when allowing patients to shower or bathe as a
part of normal daily hygiene before suture
removal when compared with those who were
instructed to keep the site dry until suture
removal.

8-year surveillance summary
Postoperative showering or bathing

An update?®! of the Cochrane review?8°
identified at 6-year surveillance found no
additional studies.

An RCT?%2 (n=444) assessed postoperative
showering starting 48 hours after surgery
compared with keeping the wound dry in
people with clean and clean-contaminated
wounds. No significant differences between
groups were seen for surgical site infection.

Pressurised irrigation versus swabbing

An RCT?% (n=256) assessed pressurised
irrigation compared with swabbing in people
with wounds healing by secondary intention.
There was no difference in surgical site
infection between groups, but pressurised
irrigation was associated with shorter time to
wound healing, lower pain and higher patient
satisfaction.
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Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

The recommendation to use saline in the first
48 hours after surgery was developed by topic
expert consensus; although a Cochrane review
suggested that tap water may not increase
infection rates compared with saline, it remains
sensible to use saline in the immediate
postoperative period, because microbiological
contamination of tap water can happen.

New evidence is consistent with the
recommendation in the guideline to advise

patients that they may shower safely 48 hours
after surgery.

Although a trial shows that pressurised
irrigation may have some benefits over
swabbing, it had no effects on surgical site
infection. The guideline did not make
recommendations about a preferred method of
wound cleansing, and the identified study is
unlikely to be sufficient to lead to a new
recommendation in this area.

New evidence is unlikely to change guideline
recommendations.

74 — 28 What is the clinical effectiveness of topical antimicrobials to reduce

surgical site infection?

Recommendations derived from this question

145 Do not use topical antimicrobial agents for surgical wounds that are healing by primary
intention to reduce the risk of surgical site infection.

Surveillance decision

This review question should not be updated.

Topical agents
3-year surveillance summary
Honey

A Cochrane review?® of 19 studies (n=2,554)
investigated honey in acute and chronic
wounds. There was insufficient evidence to
determine the effect on acute non-burn
wounds.

Evidence Update (2013)

No relevant evidence was identified.
6-year surveillance summary
Honey

An update?® to the Cochrane review?** (Jull et
al. 2013) identified at 3-year surveillance
included 25 trials (n=2,987). There was
insufficient evidence to determine the effect of
honey in acute non-burn wounds.

8-year surveillance summary
Mupirocin ointment

An RCT?8 (n=147) assessed an occlusive
silver-containing dressing compared with
mupirocin ointment and with standard dressing
in people undergoing elective colorectal
surgery. Mupirocin ointment was associated
with significantly fewer surgical site infections
compared with silver or standard dressings. No
significant difference was seen between silver
and standard dressings.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

New evidence is insufficient to show a role for
honey in surgical wound care. However, an
RCT showed a reduction in surgical site
infection with mupirocin ointment. In developing
the guideline, only 1 study was identified,
finding no significant effect of chloramphenicol
on surgical site infection. The study of

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:

prevention and treatment (2008) NICE guideline CG74

47 of 79



mupirocin ointment is fairly small and may not
be sufficient to make recommendations on the
use of mupirocin ointment. Additionally,
because of topic experts’ concerns about using
mupirocin for prevention rather than treatment

mean that an update in this area is not
necessary at this time.

New evidence is unlikely to change guideline
recommendations.

74 — 29 s it clinically effective to use topical antiseptics and antibiotics for the
management of surgical wounds healing by secondary intention?

Subquestion

Which is the most clinically effective dressing in the management of surgical wounds healing by

secondary intention?

Recommendations derived from this question

1.4.6 Do not use Eusol and gauze, or moist cotton gauze or mercuric antiseptic solutions to
manage surgical wounds that are healing by secondary intention.

14.7 Use an appropriate interactive dressing to manage surgical wounds that are healing by

secondary intention.

1.4.8 Refer to a tissue viability nurse (or another healthcare professional with tissue viability
expertise) for advice on appropriate dressings for the management of surgical wounds that

are healing by secondary intention.

Surveillance decision

This review question should not be updated.

Topical antimicrobials for healing by
secondary intention

3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

No relevant evidence was identified.
6-year surveillance summary

No relevant evidence was identified.
8-year surveillance summary

A Cochrane review?% of 11 studies (n=886)
assessed antibiotics and antiseptics for wounds
healing by secondary intention. The authors
noted that ‘outcome data available were limited’
and the evidence was ‘low quality’. Although
small studies found significant improvements
from control in wound healing with sucralfate

cream, triclosan, and honey-soaked gauze, the
authors concluded that there was no robust
evidence in this area.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

New evidence on topical antimicrobials was
identified, but is insufficient to make any
recommendations on use of sucralfate cream,
triclosan, and honey-soaked gauze in wounds
healing by secondary intention. These agents
are not covered by current guidance.

New evidence is unlikely to change guideline
recommendations.
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Dressings and antimicrobials for healing 8-year surveillance summary

by secondary intention No relevant evidence was identified.

3-year surveillance summary Topic expert feedback

A Cochrane review?®” assessed 13 RCTs No topic expert feedback was relevant to this
(number of participants not reported in the evidence.

abstract) of dressings and topical agents in
surgical wounds healing by secondary
intention. The authors found insufficient
evidence to determine whether choice of
dressing or topical agents affected healing of
surgical wounds by secondary intention.

Evidence Update (2013)
No relevant evidence was identified.

Impact statement

Current recommendations on use of dressings
or antimicrobials in wounds healing by
secondary intention are broad, with no
particular dressings or antimicrobials specified
for use. New evidence is unable to inform use
of dressings or antimicrobial agents.

6-year surveillance summa . . . C
Y y New evidence is unlikely to change guideline

No relevant evidence was identified. recommendations.

74 — 30 Antibiotic treatment of surgical site infection and treatment failure

Recommendations derived from this question

1.4.9 When surgical site infection is suspected (i.e. cellulitis), either de novo or because of
treatment failure, give the patient an antibiotic that covers the likely causative organisms.
Consider local resistance patterns and the results of microbiological tests in choosing an
antibiotic.

Surveillance decision

No new information was identified at any surveillance review.

74 — 31 Is the use of debridement techniques clinically effective in the prevention
and management of surgical site infection?

Recommendations derived from this question

1.4.10 Do not use Eusol and gauze, or dextranomer or enzymatic treatments for debridement in the
management of surgical site infection.

Surveillance decision

This review question should not be updated.
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Debridement

3-year surveillance summary

A Cochrane review?® of 5 RCTs (n=159)
investigated methods of debridement on
surgical wound healing. Meta-analysis could
not be conducted because of the unique
comparisons in each trial. The authors noted
that there was a ‘lack of large, high quality
published RCTs evaluating debridement'.
Evidence Update (2013)

No relevant evidence was identified.

6-year surveillance summary

An update?® of the Cochrane review?%
identified in 3-year surveillance found no
additional studies.

8-year surveillance summary

No relevant evidence was identified.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

The recommendations against use of Eusol
and gauze, dextranomer or enzymatic
treatments were made because ‘the materials
used do not reflect the underlying principles of
modern wound management and debridement
techniques, and are no longer routinely used’.

New evidence is unlikely to affect this
viewpoint.

New evidence is unlikely to change guideline
recommendations.

74 — 32 Specialist wound care services

Recommendations derived from this question

The following recommendation has been taken unchanged from 'Guidance on the use of debriding
agents and specialist wound care clinics for difficult to heal surgical wounds' (NICE technology appraisal
24).

1.4.11 Although there is no direct evidence to support the provision of specialist wound care
services for managing difficult to heal surgical wounds, a structured approach to care
(including preoperative assessments to identify individuals with potential wound healing
problems) is required in order to improve overall management of surgical wounds. To support
this, enhanced education of healthcare workers, patients and carers, and sharing of clinical
expertise will be required.

Surveillance decision

No new information was identified at any surveillance review.
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Areas not currently covered in the guideline

NQ - 02

What is the effectiveness of intraoperative wound-edge protection

devices in preventing surgical site infection?

Surveillance decision

This review question should not be added.

Wound-edge protection devices
3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

A meta-analysis® of 12 studies (n=1,933)
assessed wound-edge protection devices on
surgical site infection after open abdominal
surgery. Wound guards were significantly
associated with reductions in surgical site
infection.

6-year surveillance summary
No relevant evidence was identified.
8-year surveillance summary

A systematic review and meta-analysis®°! of 11
RCTs (n=2,344) assessed wound-edge
protection devices in people undergoing
laparotomy. Double-ring devices were
associated with significant reductions in
surgical site infection, but single-ring devices
were not. There was also evidence that wound-
edge protection devices were effective in
contaminated surgeries but not in clean-
contaminated or dirty surgeries. Control
interventions were not described clearly in the
abstract.

A systematic review and meta-analysis3%? of 4
RCTs (n=939) assessed wound-edge
protection devices in people undergoing
appendectomy. Wound-edge protection
devices were associated with significantly lower
rates of surgical site infection, and may be
particularly effective in contaminated surgery.
However, the authors noted that there were
substantial differences between individual
studies in their definitions of surgical site
infection, skin preparation and prophylactic
antibiotic regimens. Control interventions were
not described clearly in the abstract.

A systematic review and meta-analysis3® of 19
RCTs (n=4,229) assessed ring retractors in

people undergoing abdominal surgery. Control
interventions were not described clearly in the
abstract. Overall, ring retractors were
associated with lower rates of surgical site
infection. However the authors noted that this
result should be treated with caution because
of poor quality or old trials and that many
factors influence surgical site infections.

A systematic review and meta-analysis3* of 16
RCTs (n=3,695) assessed wound-edge
protection devices in people undergoing
laparotomy. Wound-edge protection devices
were associated with significant reductions in
surgical site infections. However, control
interventions were not clear in the abstract.
Double-ring protectors had a greater effect size
than single-ring protectors, although the
authors noted that the evidence for double-ring
devices was lower quality. A greater effect was
seen in contaminated surgeries.

An RCT3% (n=608) assessed circular plastic
wound-edge protection devices compared with
standard surgical towels in people undergoing
open elective abdominal surgery. Significantly
fewer people in the wound-edge protection
group had surgical site infection.

An RCT3% (n=301) assessed a barrier retractor
compared with conventional retractor in obese
women undergoing caesarean section. Surgical
site infection did not differ between groups,
however the barrier retractor was associated
with lower rates or uterine exteriorisation.

An RCT3%7 (n=209) assessed a hyaluronic acid
and carboxymethylcellulose powder adhesion
barrier compared with no barrier in people
undergoing laparoscopic colorectal surgery. No
significant differences in surgical site infections
or in pelvic abscesses were seen, but adverse
events and serious adverse events were
significantly more common in the adhesion
barrier group.
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A cost-effectiveness analysis3%® of wound-edge
protection devices was based on results of the
ROSSINI trial (n=760) in people undergoing
laparotomy. From an NHS perspective, wound-
edge protection devices were more expensive
and no more effective than standard care.

Topic expert feedback

Topic expert feedback highlighted the cost-
effectiveness analysis3%. However, topic
experts were unsure of the extent of use of
wound protection devices in the UK.

Impact statement

Several studies of intraoperative wound-edge
protection devices were identified, with

NQ-03 Treating surgical site infection

Surveillance decision

This review question should not be added.

Methods for treating surgical site infection
3-year surveillance summary
Silver dressings

A Cochrane review?® of 3 RCTs (n=847)
investigated topical silver and silver dressings
for treating contaminated and infected acute or
chronic wounds. All identified studies focused
on chronic wounds. There was insufficient
information to guide the choice of dressings or
topical agents containing silver to treat infected
or contaminated chronic wounds.

A systematic review3'0 of 14 studies (n=1,285)
examined silver-releasing dressings in infected
chronic wounds. The authors found that silver
dressings had positive effects on infected
chronic wounds, but noted that additional well-
designed trials are needed because of
methodological problems with current evidence.

Evidence Update (2013)

No relevant evidence was identified.
6-year surveillance summary
Negative pressure wound therapy

A meta-analysis®'! of 12 cohort studies (n=873)
investigated negative pressure wound therapy
in people with surgical site infections,
particularly post-sternotomy infection. The
authors concluded that negative pressure

inconsistent results. Several studies found
greater effects in contaminated surgeries.
Wound-edge protection devices, would be an
unnecessary use of NHS resources if they are
found to be ineffective. However, topic expert
feedback did not indicate widespread use of
these devices in NHS hospitals. Therefore, this
area was not considered to be a priority at this
time, but will be considered again at the next
surveillance review.

New evidence is unlikely to impact on the
guideline.

wound therapy might be more effective than
standard therapy for healing of deep surgical
site infections, but that RCTs are needed to
confirm these findings.

8-year surveillance summary
Re-closure of infected surgical sites

An RCT3'2 (n=223) assessed ‘needle-free’
closure compared with ‘butterfly tape’ and with
sutures in people with wound infection after
liver or biliary surgery. The needle-free closure
method led to significantly shorter healing time
than either butterfly tape or sutures.

Negative pressure wound therapy

Two reports3'3314 were identified that appeared
to come from the same study; however
information in the abstracts was not clear. The
first report3'* (n=15) assessed negative
pressure wound therapy compared with
alginate dressings in people with deep
perivascular groin infection. Wound healing
was significantly shorter in the negative
pressure wound therapy group.

The second report was an interim analysis of
20 people in an RCT3'3 (n=66) which assessed
vacuum-assisted wound closure compared with
alginate dressings in people who had
undergone surgical revision of deep infected
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groin wounds after vascular surgery. Time to
healing was significantly shorter with vacuum-
assisted wound closure. The study was
stopped early because these findings meant
that assigning additional people to alginate
would not be ethical.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

Current evidence for wound care in people who
have developed surgical site infection does not
appear to be robust or generalisable enough to
formulate recommendations on use of silver
dressings, negative-pressure wound therapy,
or butterfly tape.

New evidence is unlikely to impact on the
guideline.

NQ - 04 Probiotics and nutrition for preventing surgical site infection

Surveillance decision

This review question should not be added.

Probiotics or synbiotics

3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

No relevant evidence was identified.
6-year surveillance summary

A meta-analysis®'® of 6 studies (n=361)
assessed probiotic and synbiotic agents in
people undergoing colorectal resection.
Probiotics and synbiotics were associated with
reductions in postoperative diarrhoea, total
infections and pneumonia, but no significant
differences were seen for sepsis, incisional
infection or intra-abdominal infection. The
control group was not clear in the abstract.

A meta-analysis®'® of 13 RCTs (n=962)
assessed probiotic and synbiotic agents
compared with control in elective surgery.
Probiotics and synbiotics were associated with
reductions in sepsis but no significant
differences were seen in wound infection,
urinary tract infection, or pneumonia.

8-year surveillance summary

A Cochrane review?'” of 7 trials (n=614)
assessed methods of preventing bacterial
sepsis and wound complications in people
undergoing liver transplantation. Four trials
evaluated selective bowel decontamination
compared with placebo or no treatment. Other
interventions were probiotics, prebiotics, and

granulocyte-colony stimulating factor. Infections
were significantly less common with prebiotics
plus probiotics compared with selective bowel
decontamination in 1 study (n=63). The authors
concluded that ‘there is no clear evidence for
any intervention offering significant benefits in
the reduction of bacterial infections and wound
complications in liver transplantation’.

A systematic review and meta-analysis®'® of 20
RCTs (n=1,374) assessed the use of probiotics
or synbiotics in people undergoing abdominal
surgery. Probiotics and synbiotic use was
associated with lower rates of surgical site
infection, urinary tract infections and combined
infections. However, the authors noted that the
overall quality of evidence was low.

A systematic review and meta-analysis®'® of 4
studies (n=246) assessed enteral nutrition with
fibre (prebiotics) plus probiotics compared with
enteral nutrition with fibre alone in people
undergoing liver transplantation. Infections
including intra-abdominal infections and urinary
tract infections were significantly less common
in the group receiving probiotics. Duration of
antibiotic use and stay in hospital were
significantly shorter with probiotics.

An RCT320 (n=79) assessed synbiotics
compared with placebo in people undergoing
surgery for chronic pancreatitis. Postoperative
infectious complications, duration of antibiotic
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use and stay in hospital were all lower in the
synbiotics group.

An RCT3?' (n=46) assessed probiotics plus
synbiotics compared with placebo in people
undergoing surgery for periamupllary
neoplasms. Probiotics plus synbiotics were
associated with lower rates of postoperative
infection and shorter duration of antibiotic use.

An RCT322 (n=379) assessed synbiotics
compared with control in people undergoing
laparoscopic colorectal surgery. No significant
differences in surgical site infection were seen
between groups.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Nutritional supplements

3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

No relevant evidence was identified.
6-year surveillance summary

No relevant evidence was identified.
8-year surveillance summary

A systematic review and meta-analysis®?® of 15
RCTs (n= 1,456) assessed preoperative
nutritional supplementation in people
undergoing surgery. Preoperative
immunonutrition did not significantly affect
wound infection, infectious complications, all
complications, or stay in hospital compared
with standard oral nutrition supplements.
Immunonutrition was associated with reduced
infectious complications and stay in hospital
compared with standard diet. The authors
noted that oral nutritional supplementation may
be effective in reducing infectious
complications, but there was no direct
comparison of oral nutrition supplements and
standard diet.

A systematic review®?* assessed perioperative
oral nutrition supplementation in elderly people
undergoing hip surgery. The numbers of
studies and participants informing the analysis
were not reported in the abstract. Perioperative
oral nutrition supplementation was associated
with significant reductions in complications,
including wound infection, respiratory infection
and urinary tract infection.

Impact statement

Although the evidence on probiotics and
synbiotics is promising, trials have included
small numbers of participants, and the largest
meta-analysis found the quality of evidence to
be low. The largest and most recent RCT
identified found no significant effect on surgical
site infection, so when added to previous meta-
analyses the likely outcome may be no
significant effect. Therefore, use of probiotics
and prebiotics should not be considered at this
time.

New evidence is unlikely to impact on the
guideline.

A systematic review and meta-analysis®? of 6
studies (n=397) assessed immunonutrition in
people undergoing surgery for head and neck
cancer. Control interventions were not clear in
the abstract. There were no significant
differences in wound infection, other infections
or diarrhoea.

A network meta-analysis®? of 74 studies
(n=7,572) assessed methods of nutrition in
people undergoing gastrointestinal surgery.
Immunoenhancing enteral nutrition was ranked
first of 7 nutrition strategies for reducing any
infection, wound infection, intra-abdominal
abscess and other complications. The
comparator nutrition regimens were
immunoenhancing parenteral nutrition,
standard parenteral nutrition, and standard
enteral nutrition.

A network meta-analysis®?” of 27 RCTs
assessed enteral immunonutrition in people
undergoing surgery for gastrointestinal cancer.
Pair-wise meta-analyses suggested that enteral
immunonutrition was associated with lower
rates of postoperative infectious complications
compared with standard enteral nutrition. The
network meta-analysis suggested that
perioperative enteral immunonutrition was the
best strategy (compared with preoperative or
postoperative use).

An RCT328 (n=89) assessed supplementation
with glutamine, L-carnitine vitamin C, vitamin E
and selenium compared with placebo in people
undergoing coronary artery bypass grafting.
The trial had 4 arms: supplement before
surgery and placebo after; placebo before
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surgery and supplement after; supplement
before and after surgery; and placebo before
and after surgery. Superficial wound infections
were significantly lower in the groups that had
supplementation compared with placebo.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

The new evidence for nutritional
supplementation or immunonutrition shows

promise, but is characterised by small studies
that are unlikely to be robust enough for
developing recommendations.

NICE has guidance on use of nutrition support
in adults, and many people undergoing surgery
are likely to be covered by recommendations in
that guideline.

New evidence is unlikely to impact on the
guideline.

NQ - 05 Administrative improvements in surgical practice

Surveillance decision

This review question should not be added.

Checklists

3-year surveillance summary

No relevant evidence was identified.
Evidence Update (2013)

No relevant evidence was identified.
6-year surveillance summary

No relevant evidence was identified.
8-year surveillance summary

A systematic review and meta-analysis®%® of 7
cohort studies (n=37,339) assessed use of
safety checklists in people undergoing surgery.
Use of checklists in surgery was associated
with reductions in wound infection, any
complications, blood loss, mortality, pneumonia
or unplanned return to theatre.

A systematic review and meta-analysis®3 of 13
studies (n=8,515) assessed surgical care
bundles in people undergoing colorectal

surgery. Most studies evaluated care bundles
including antibiotic administration, appropriate
hair removal, glycaemic control, and
normothermia. Care bundles were associated
with significantly lower rates of surgical site
infection compared with standard care.

Topic expert feedback

No topic expert feedback was relevant to this
evidence.

Impact statement

The evidence on surgical checklists and care
bundles broadly supports the need to
adequately implement existing guidance,
although it does not inform the use of new
interventions for preventing surgical site
infection.

New evidence is unlikely to impact on the
guideline.
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Research recommendations

RR-01 s it cost-effective to use mupirocin for nasal decontamination? In which
patients is it most effective?

New evidence was found and an update of the review question is planned.

Surveillance decision

This research recommendation will be considered again at the next surveillance point unless
a new research recommendation is made as part of the update process.

RR-02 Whatis the value of supplemented oxygenation in the recovery room in the
prevention of surgical site infection? What are the likely mechanisms of
action?

New evidence was found but an update of the review question is not planned because the
new evidence did not suggest benefits of oxygen supplementation in reducing surgical site
infection.

Surveillance decision

This research recommendation will be considered again at the next surveillance point.

RR -03 What are the possible benefits of improved postoperative blood glucose
control on the incidence of surgical site infection?

New evidence was found and an update of the review question is planned.

Surveillance decision

This research recommendation will be considered again at the next surveillance point unless
a new research recommendation is made as part of the update process.

RR-04 What types of closure method will reduce the risk of surgical site infection?

New evidence was found and an update of the review question is planned.

Surveillance decision

This research recommendation will be considered again at the next surveillance point unless
a new research recommendation is made as part of the update process.

RR -05 Whatis the benefit and cost-effectiveness of different types of post-surgical
interactive dressing for reducing the risk of surgical site infection?

New evidence was found but an update of the review question is not planned because the

new evidence did not show clear effects of any dressing method in reducing surgical site

infection in wounds healing by primary intention.

Surveillance decision

This research recommendation will be considered again at the next surveillance point.

RR-06 What are the most appropriate methods of chronic wound care (including
alginates, foams and hydrocolloids and dressings containing antiseptics
such as antimicrobial honey, cadexomer iodine or silver) in terms of
management of surgical site infection as well as patient outcomes?
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New evidence was found but an update of the review question is not planned because the
new evidence did not show clear effects of any dressing method in reducing surgical site
infection in wounds healing by secondary intention.

Surveillance decision

This research recommendation will be considered again at the next surveillance point.

RR-07 Would a risk assessment tool developed by consensus methodology help
predict the risk of surgical site infection?

No new information was identified at any surveillance review.

This research recommendation was made based on the background information section of
the guideline and does not have a related review question. At 8-year surveillance
consideration was given to studies addressing risk assessment, including any studies
identified in searches that were not RCTs or systematic reviews. Although studies identifying
risk factors were identified in searches, these were numerous and none covered development
or validation of risk assessment tools. Studies that simply identified risk factors were not
eligible for inclusion in surveillance.

Surveillance decision
This research recommendation will be considered again at the next surveillance point.
RR -08 Whatis the cost-effectiveness of new materials used in reusable and

disposable operative drapes and gowns in reducing the incidence of
surgical site infection?

New evidence was found but is unlikely to impact on guideline recommendations.

Surveillance decision

This research recommendation will be considered again at the next surveillance point.

RR -09 Does irrigation with modern antiseptics and saline under pressure with or
without added antiseptics in a broader range of surgery allow the

development of a strategy less dependent on antibiotic prophylaxis to
reduce the incidence of surgical site infection?

New evidence was found but is unlikely to impact on guideline recommendations.

Surveillance decision
This research recommendation will be considered again at the next surveillance point.
RR-10 Does the use of antiseptic products applied to the wound prior to closure in

elective clean non-prosthetic surgery reduce the reliance on antibiotic
prophylaxis to reduce the incidence of surgical site infection?

New evidence was found and an update of the review question is planned.

Surveillance decision

This research recommendation will be considered again at the next surveillance point unless
a new research recommendation is made as part of the update process.
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RR-11 What is the cost-effectiveness of collagen implants with antibiotics or
antiseptics in the reduction in the incidence of surgical site infection?

New evidence was found and an update of the review question is planned.

Surveillance decision

This research recommendation will be considered again at the next surveillance point unless
a new research recommendation is made as part of the update process.

RR-12 Whatis the effectiveness of modern methods of debridement in surgical
wounds healing by secondary intention?

New evidence was found but is unlikely to impact on guideline recommendations.

Surveillance decision

This research recommendation will be considered again at the next surveillance point.
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Editorial and factual corrections identified during surveillance

During surveillance editorial or factual corrections were identified.

e The NICE guideline on caesarean section (NICE CG132) contains 3 recommendations
about antibiotic prophylaxis in caesarean section. A cross-reference should be added to
the NICE version of NICE CG74 to acknowledge these recommendations.

¢ In recommendation 1.3.10, the wording of the title of NICE guideline CG65 should be
updated from ‘Inadvertent perioperative hypothermia’ to ‘Hypothermia: prevention and
management in adults having surgery’. Additionally a hyperlink should be added to
improve the link between the guidelines.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 59 of 79



References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Webster J and Osborne S. (2012) Preoperative bathing or showering with skin antiseptics to
prevent surgical site infection. Cochrane Database of Systematic Reviews CD004985.

Kamel C, McGahan L, Polisena J et al. (2012) Preoperative skin antiseptic preparations for
preventing surgical site infections: a systematic review. Infect Control Hosp.Epidemiol. 33:608-
617.

Chlebicki MP, Safdar N, O'Horo JC et al. (2013) Preoperative chlorhexidine shower or bath for
prevention of surgical site infection: a meta-analysis. American Journal of Infection Control
41:167-173.

Webster J and Osborne S. (2015) Preoperative bathing or showering with skin antiseptics to
prevent surgical site infection. SO: Cochrane Database of Systematic Reviews .

Jakobsson J, Perlkvist A, and Wann-Hansson C. (2011) Searching for evidence regarding using
preoperative disinfection showers to prevent surgical site infections: a systematic review.
Worldviews Evid.Based Nurs. 8:143-152.

Tanner J, Norrie P, and Melen K. (2011) Preoperative hair removal to reduce surgical site
infection. Cochrane Database of Systematic Reviews CD004122.

Lefebvre A, Saliou P, Lucet JC et al. (2015) Preoperative hair removal and surgical site
infections: network meta-analysis of randomized controlled trials. [Review]. Journal of Hospital
Infection 91:100-108.

Webster J, Croger S, Lister C et al. (2010) Use of face masks by non-scrubbed operating room
staff: a randomized controlled trial. ANZ Journal of Surgery 80:169-173.

Lipp A and Edwards P. (2012) Disposable surgical face masks for preventing surgical wound
infection in clean surgery. Cochrane Database of Systematic Reviews CD002929.

Lipp A and Edwards P. (2014) Disposable surgical face masks for preventing surgical wound
infection in clean surgery.[Update of Cochrane Database Syst Rev. 2002;(1):CD002929; PMID:
11869644]. Cochrane Database of Systematic Reviews 2:CD002929.

Bode LG, Kluytmans JA, Wertheim HF et al. (7-1-2010) Preventing surgical-site infections in
nasal carriers of Staphylococcus aureus. N Engl J Med 362:9-17.

Scott MA, Panesar P, Grosso AM et al. (30-5-2011) Rapid molecular screening for meticillin-
sensitive Staphylococcus aureus (MSSA) carriage: an economic evaluation. Journal of Infection
Prevention 12:119-125.

Schweizer M, Perencevich E, McDanel J et al. (2013) Effectiveness of a bundled intervention of
decolonization and prophylaxis to decrease Gram positive surgical site infections after cardiac or
orthopedic surgery: systematic review and meta-analysis. BMJ 346:f2743.

Phillips M, Rosenberg A, Shopsin B et al. (2014) Preventing surgical site infections: a
randomized, open-label trial of nasal mupirocin ointment and nasal povidone-iodine solution.
Infection Control & Hospital Epidemiology 35:826-832.

Guenaga Katia KFG, Matos D, and Wille-Jargensen P. (2009) Mechanical bowel preparation for
elective colorectal surgery. Cochrane Database of Systematic Reviews CD001544.

Gravante G, Caruso R, Andreani SM et al. (2008) Mechanical bowel preparation for colorectal
surgery: A meta-analysis on abdominal and systemic complications on almost 5,000 patients.
International Journal of Colorectal Disease 23:1145-1150.

Zhu QD, Zhang QY, Zeng QQ et al. (2010) Efficacy of mechanical bowel preparation with
polyethylene glycol in prevention of postoperative complications in elective colorectal surgery: A
meta-analysis. International Journal of Colorectal Disease 25:267-275.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 60 of 79



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

30.

31.

32.

33.

34.

Slim K, Vicaut E, Launay-Savary M-V et al. (2009) Updated systematic review and meta-analysis
of randomized clinical trials on the role of mechanical bowel preparation before colorectal
surgery. Annals of Surgery 249:203-209.

Pineda CE, Shelton AA, Hernandez-Boussard T et al. (2008) Mechanical bowel preparation in
intestinal surgery: A meta-analysis and review of the literature. Journal of Gastrointestinal
Surgery 12:2037-2044.

Pena-Soria MJ, Mayol JM, Anula R et al. (2008) Single-blinded randomized trial of mechanical
bowel preparation for colon surgery with primary intraperitoneal anastomosis. Journal of
Gastrointestinal Surgery 12:2103-2109.

Itani KM, Wilson SE, Awad SS et al. (2007) Polyethylene glycol versus sodium phosphate
mechanical bowel preparation in elective colorectal surgery. American Journal of Surgery
193:190-194.

Yang L, Chen HS, Welk B et al. (2013) Does using comprehensive preoperative bowel
preparation offer any advantage for urinary diversion using ileum? A meta-analysis. International
Urology & Nephrology 45:25-31.

Arrowsmith VA and Taylor R. (2012) Removal of nail polish and finger rings to prevent surgical
infection. [Review][Update of Cochrane Database Syst Rev. 2001;(4):CD003325; PMID:
11687188]. Cochrane Database of Systematic Reviews 5:CD003325.

Arrowsmith VA and Taylor R. (2014) Removal of nail polish and finger rings to prevent surgical
infection. SO: Cochrane Database of Systematic Reviews .

Sanabria A, Dominguez LC, Valdivieso E et al. (2010) Antibiotic prophylaxis for patients
undergoing elective laparoscopic cholecystectomy. Cochrane Database of Systematic Reviews
CDO005265.

Choudhary A, Bechtold ML, Puli SR et al. (2008) Role of prophylactic antibiotics in laparoscopic
cholecystectomy: A meta-analysis. Journal of Gastrointestinal Surgery 12:1847-1853.

Sharma N, Garg PK, Hadke NS et al. (2010) Role of prophylactic antibiotics in laparoscopic
cholecystectomy and risk factors for surgical site infection: a randomized controlled trial. Surgical
Infections 11:367-370.

Matsui Y, Satoi S, Kaibori M et al. (2014) Antibiotic prophylaxis in laparoscopic cholecystectomy:
a randomized controlled trial. PLoS ONE [Electronic Resource] 9:e106702.

Regimbeau JM, Fuks D, Pautrat K et al. (2014) Effect of postoperative antibiotic administration on
postoperative infection following cholecystectomy for acute calculous cholecystitis: A randomized
clinical trial. JAMA - Journal of the American Medical Association.312 (2) (pp 145-154),
2014.Date of Publication: 2014. 145-154.

Mirani AJ, Suchdev SD, Jatoi AH et al. (2014) Use of antibiotic prophylaxis in low-risk
laparoscopic cholecystectomy is unnecessary: A clinical trial. Pakistan Journal of Medical and
Health Sciences.8 (3) (pp 713-716), 2014.Date of Publication: 01 Jul 2014. 713-716.

Ruangsin S, Laohawiriyakamol S, Sunpaweravong S et al. (2015) The efficacy of cefazolin in
reducing surgical site infection in laparoscopic cholecystectomy: a prospective randomized
double-blind controlled trial. Surgical Endoscopy 29:874-881.

Pasquali S, Boal M, Griffiths EA et al. (2016) Meta-analysis of perioperative antibiotics in patients
undergoing laparoscopic cholecystectomy. [Review]. British Journal of Surgery 103:27-34.

Smaill FM and Gyte Gillian ML. (2010) Antibiotic prophylaxis versus no prophylaxis for preventing
infection after cesarean section. Cochrane Database of Systematic Reviews CD007482.

Alfirevic Z, Gyte Gillian ML, and Dou L. (2010) Different classes of antibiotics given to women
routinely for preventing infection at caesarean section. Cochrane Database of Systematic
Reviews CD008726.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 61 of 79



35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Heesen M, Klohr S, Rossaint R et al. (2013) Concerning the timing of antibiotic administration in
women undergoing caesarean section: a systematic review and meta-analysis.[Erratum appears
in BMJ Open. 2013;3(10):e002028corr1 Note: Allegeaert, Karel [corrected to Allegaert, Karel]].
BMJ Open 3.

Sun J, Ding M, Liu J et al. (2013) Prophylactic administration of cefazolin prior to skin incision
versus antibiotics at cord clamping in preventing postcesarean infectious morbidity: a systematic
review and meta-analysis of randomized controlled trials. Gynecologic & Obstetric Investigation
75:175-178.

Baageel H and Baageel R. (2013) Timing of administration of prophylactic antibiotics for
caesarean section: a systematic review and meta-analysis. BJOG: An International Journal of
Obstetrics & Gynaecology 120:661-669.

Smaill FM and Grivell RM. (2014) Antibiotic prophylaxis versus no prophylaxis for preventing
infection after cesarean section. SO: Cochrane Database of Systematic Reviews .

Gyte GM, Dou L, and Vazquez JC. (2014) Different classes of antibiotics given to women
routinely for preventing infection at caesarean section. [Review][Update of Cochrane Database
Syst Rev. 2010;(10):CD008726; PMID: 20927776]. Cochrane Database of Systematic Reviews
11:CD008726.

Mackeen AD, Packard RE, Ota E et al. (2014) Timing of intravenous prophylactic antibiotics for
preventing postpartum infectious morbidity in women undergoing cesarean delivery. [Review].
Cochrane Database of Systematic Reviews 12:CD009516.

Zhang C, Zhang L, Liu X et al. (2015) Timing of Antibiotic Prophylaxis in Elective Caesarean
Delivery: A Multi-Center Randomized Controlled Trial and Meta-Analysis. PLoS ONE [Electronic
Resource] 10:e0129434.

Hong F, Zhang L, Zhang Y et al. (2016) Antibiotic prophylaxis to prevent postoperative infectious
morbidity in low-risk elective cesarean deliveries: a prospective randomized clinical trial. Journal
of Maternal-Fetal & Neonatal Medicine 29:1382-1386.

Dlamini LD, Sekikubo M, Tumukunde J et al. (2015) Antibiotic prophylaxis for caesarean section
at a Ugandan hospital: A randomised clinical trial evaluating the effect of administration time on
the incidence of postoperative infections. BMC Pregnancy and Childbirth.15 (1) (no pagination),
2015.Article Number: 91.Date of Publication: April 12, 2015.

Westen EH, Kolk PR, van Velzen CL et al. (2015) Single-dose compared with multiple day
antibiotic prophylaxis for cesarean section in low-resource settings, a randomized controlled,
noninferiority trial. Acta Obstetricia et Gynecologica Scandinavica 94:43-49.

Bunn F, Cunningham ME, and Handscomb K. (2009) Prophylactic antibiotics to prevent surgical
site infection after breast cancer surgery. Cochrane Database of Systematic Reviews .

Bunn F, Jones DJ, and Bell-Syer S. (2012) Prophylactic antibiotics to prevent surgical site
infection after breast cancer surgery. [Review][Update of Cochrane Database Syst Rev.
2006;(2):CD005360; PMID: 16625637]. Cochrane Database of Systematic Reviews 1:CD005360.

Cabaluna ND, Uy GB, Galicia RM et al. (2013) A Randomized, Double-blinded Placebo-
controlled Clinical Trial of the Routine Use of Preoperative Antibiotic Prophylaxis in Modified
Radical Mastectomy. World Journal of Surgery 37:59-66.

Hardwicke JT, Bechar J, and Skillman JM. (2013) Are systemic antibiotics indicated in aesthetic
breast surgery? A systematic review of the literature. Plastic & Reconstructive Surgery 131:1395-
1403.

Jones DJ, Bunn F, and Bell-Syer SV. (2014) Prophylactic antibiotics to prevent surgical site
infection after breast cancer surgery.[Update of Cochrane Database Syst Rev.
2012;1:CD005360; PMID: 22258962]. Cochrane Database of Systematic Reviews 3:CD005360.

Phillips BT, Bishawi M, Dagum AB et al. (2013) A systematic review of antibiotic use and infection
in breast reconstruction: what is the evidence?. Plastic & Reconstructive Surgery 131:1-13.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 62 of 79



51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Huang N, Liu M, Yu P et al. (2015) Antibiotic prophylaxis in prosthesis-based mammoplasty: a
systematic review. [Review]. International Journal Of Surgery 15:31-37.

Lewin R, Elander A, Thorarinsson A et al. (2015) A randomized prospective study of prophylactic
cloxacillin in breast reduction surgery. Annals of Plastic Surgery 74:17-21.

de Oliveira JC, Martinelli M, Nishioka SA et al. (2009) Efficacy of antibiotic prophylaxis before the
implantation of pacemakers and cardioverter-defibrillators: results of a large, prospective,
randomized, double-blinded, placebo-controlled trial.[Erratum appears in Circ Arrhythm
Electrophysiol. 2009 Feb;2(1):e1 Note: D'Avila, Andre [added]]. Circulation: Arrhythmia and
Electrophysiology 2:29-34.

Dhadwal K, Al-Ruzzeh S, Athanasiou T et al. (2007) Comparison of clinical and economic
outcomes of two antibiotic prophylaxis regimens for sternal wound infection in high-risk patients
following coronary artery bypass grafting surgery: a prospective randomised double-blind
controlled trial. Heart 93:1126-1133.

Gupta A, Hote MP, Choudhury M et al. (2010) Comparison of 48 h and 72 h of prophylactic
antibiotic therapy in adult cardiac surgery: a randomized double blind controlled trial. Journal of
Antimicrobial Chemotherapy 65:1036-1041.

Darouiche R, Mosier M, and Voigt J. (2012) Antibiotics and antiseptics to prevent infection in
cardiac rhythm management device implantation surgery. Pacing & Clinical Electrophysiology
35:1348-1360.

Forouzannia SK, Karimi-Bondarabadi AA, Bagherinasab M et al. (2014) Comparison of the
Effectiveness of Continuous versus Intermittent Cefazolin for the Prevention of Infection after Off-
Pump Coronary Artery Bypass Graft. The Journal of Tehran Heart Center 9:120-123.

Nelson RL, Glenny AM, and Song F. (2009) Antimicrobial prophylaxis for colorectal surgery.
Cochrane database of systematic reviews (Online) CD001181.

Sato T, Takayama T, Fujii M et al. (2009) Systemic use of antibiotics does not prevent
postoperative infection in elective colorectal surgery: a randomized controlled trial. Journal of
Infection & Chemotherapy 15:34-38.

Fujita S, Saito N, Yamada T et al. (2007) Randomized, multicenter trial of antibiotic prophylaxis in
elective colorectal surgery: single dose vs 3 doses of a second-generation cephalosporin without
metronidazole and oral antibiotics. Archives of surgery (Chicago, Ill.: 1960) 142:657-661.

Ishibashi K, Kuwabara K, Ishiguro T et al. (2009) Short-term intravenous antimicrobial
prophylaxis in combination with preoperative oral antibiotics on surgical site infection and
methicillin-resistant Staphylococcus aureus infection in elective colon cancer surgery: results of a
prospective randomized trial. Surgery Today 39:1032-1039.

Kobayashi M, Mohri Y, Tonouchi H et al. (2007) Randomized clinical trial comparing intravenous
antimicrobial prophylaxis alone with oral and intravenous antimicrobial prophylaxis for the
prevention of a surgical site infection in colorectal cancer surgery. Surgery Today 37:383-388.

Nelson RL, Gladman E, and Barbateskovic M. (2014) Antimicrobial prophylaxis for colorectal
surgery. SO: Cochrane Database of Systematic Reviews .

Lv YF, Wang J, Dong F et al. (2016) Meta-analysis of local gentamicin for prophylaxis of surgical
site infections in colorectal surgery. International Journal of Colorectal Disease 31:393-402.

Ishibashi K, Ishida H, Kuwabara K et al. (2014) Short-term intravenous antimicrobial prophylaxis
for elective rectal cancer surgery: results of a prospective randomized non-inferiority trial. Surgery
Today 44:716-722.

Leng XS, Zhao YJ, Qiu HZ et al. (2014) Ertapenem prophylaxis of surgical site infections in
elective colorectal surgery in China: a multicentre, randomized, double-blind, active-controlled
study. Journal of Antimicrobial Chemotherapy 69:3379-3386.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 63 of 79



67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Hjalmarsson C, Karlberg J, Tornqvist P et al. (2015) Orally Administered Trimethoprim-
Sulfamethoxazole and Metronidazole as Infection Prophylaxis in Elective Colorectal Surgery.
Surgical Infections 16:604-610.

Sadahiro S, Suzuki T, Tanaka A et al. (2014) Comparison between oral antibiotics and probiotics
as bowel preparation for elective colon cancer surgery to prevent infection: prospective
randomized trial. Surgery 155:493-503.

Kotzampassi K, Stavrou G, Damoraki G et al. (2015) A Four-Probiotics Regimen Reduces
Postoperative Complications After Colorectal Surgery: A Randomized, Double-Blind, Placebo-
Controlled Study. World Journal of Surgery 39:2776-2783.

Zhang CD, Zeng YJ, Li Z et al. (7-4-2013) Extended antimicrobial prophylaxis after gastric cancer
surgery: a systematic review and meta-analysis. World Journal of Gastroenterology 19:2104-
21009.

Roos D, Dijksman LM, Tijssen JG et al. (2013) Systematic review of perioperative selective
decontamination of the digestive tract in elective gastrointestinal surgery. British Journal of
Surgery 100:1579-1588.

Sanchez-Manuel FJ, Lozano-Garcia J, and Seco-Gil JL. (2012) Antibiotic prophylaxis for hernia
repair. [Review][Update of Cochrane Database Syst Rev. 2007;(3):CD003769; PMID: 17636734].
Cochrane Database of Systematic Reviews 2:CD003769.

Mazaki T, Mado K, Masuda H et al. (2013) Antibiotic prophylaxis for the prevention of surgical
site infection after tension-free hernia repair: a Bayesian and frequentist meta-analysis. Journal of
the American College of Surgeons 217:788-801.

Mehrabi BM, Jabbari NA, Jabbari NM et al. (2015) The role of prophylactic cefazolin in the
prevention of infection after various types of abdominal wall hernia repair with mesh. Asian
Journal of Surgery 38:139-144.

Mazaki T, Mado K, Masuda H et al. (2014) A randomized trial of antibiotic prophylaxis for the
prevention of surgical site infection after open mesh-plug hernia repair. American Journal of
Surgery 207:476-484.

Vaze D, Samujh R, and Narasimha Rao KL. (2014) Risk of surgical site infection in paediatric
herniotomies without any prophylactic antibiotics: A preliminary experience. African Journal of
Paediatric Surgery:AJPS 11:158-161.

AlBuhairn B, Hind D, and Hutchinson A. (2008) Antibiotic prophylaxis for wound infections in total
joint arthroplasty : A systematic review. Journal of Bone and Joint Surgery - Series B 90:915-919.

Wang JZ. (2013) A systematic review and meta-analysis of antibiotic-impregnated bone cement
use in primary total hip or knee arthroplasty. PLoS ONE [Electronic Resource] 8.

Zheng H, Barnett AG, Merollini K et al. (2014) Control strategies to prevent total hip replacement-
related infections: a systematic review and mixed treatment comparison. BMJ Open 4:e003978.

Thornley P, Evaniew N, Riediger M et al. (2015) Postoperative antibiotic prophylaxis in total hip
and knee arthroplasty: a systematic review and meta-analysis of randomized controlled trials.
CMAJ open 3:E338-E343.

Danda AK, Wahab A, Narayanan V et al. (2010) Single-dose versus single-day antibiotic
prophylaxis for orthognathic surgery: a prospective, randomized, double-blind clinical study.
Journal of Oral & Maxillofacial Surgery 68:344-346.

Zhang Y, Dong J, Qiao Y et al. (2014) Efficacy and safety profile of antibiotic prophylaxis usage in
clean and clean-contaminated plastic and reconstructive surgery: a meta-analysis of randomized
controlled trials. Annals of Plastic Surgery 72:121-130.

Brignardello PR, Carrasco LA, Araya | et al. (2015) Antibiotic prophylaxis for preventing infectious
complications in orthognathic surgery. SO: Cochrane Database of Systematic Reviews .

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 64 of 79



84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

Erman T, Yilmaz DM, Demirhindi H et al. (2007) Postsurgical infection: Comparative efficacy of
intravenous cefoperazone/sulbactam and cefazoline in preventing surgical site infection after
neurosurgery. Neurosurgery Quarterly 17:166-169.

Liu W, Neidert MC, Groen RJ et al. (2014) Third-generation cephalosporins as antibiotic
prophylaxis in neurosurgery: what's the evidence? Clinical Neurology & Neurosurgery 116:13-19.

Aydin N, Uraloglu M, Yilmaz Burhanoglu AD et al. (2010) A prospective trial on the use of
antibiotics in hand surgery. Plastic & Reconstructive Surgery 126:1617-1623.

Ishizaka K, Kobayashi S, Machida T et al. (2007) Randomized prospective comparison of
fosfomycin and cefotiam for prevention of postoperative infection following urological surgery.
Journal of Infection & Chemotherapy 13:324-331.

Heal CF, Buettner PG, Cruickshank R et al. (2009) Does single application of topical
chloramphenicol to high risk sutured wounds reduce incidence of wound infection after minor
surgery? Prospective randomised placebo controlled double blind trial. BMJ 338:a2812.

Saco M, Howe N, Nathoo R et al. (2015) Topical antibiotic prophylaxis for prevention of surgical
wound infections from dermatologic procedures: a systematic review and meta-analysis.
[Review]. Journal of Dermatological Treatment 26:151-158.

Murphy GR, Gardiner MD, Glass GE et al. (2016) Meta-analysis of antibiotics for simple hand
injuries requiring surgery. [Review]. British Journal of Surgery 103:487-492.

Stone PA, AbuRahma AF, Campbell JR et al. (2015) Prospective randomized double-blinded trial
comparing 2 anti-MRSA agents with supplemental coverage of cefazolin before lower extremity
revascularization. Annals of Surgery 262:495-501.

Almeida RA, Hasimoto CN, Kim A et al. (2015) Antibiotic prophylaxis for surgical site infection in
people undergoing liver transplantation. [Review]. Cochrane Database of Systematic Reviews
12:CD010164.

Uruno T, Masaki C, Suzuki A et al. (2015) Antimicrobial prophylaxis for the prevention of surgical
site infection after thyroid and parathyroid surgery: a prospective randomized trial. World Journal
of Surgery 39:1282-1287.

Dalgic N, Karadag CA, Bayraktar B et al. (2014) Ertapenem versus standard triple antibiotic
therapy for the treatment of perforated appendicitis in pediatric patients: a prospective
randomized trial. European Journal of Pediatric Surgery 24:410-418.

Rafig MS, Khan MM, Khan A et al. (2015) Evaluation of postoperative antibiotics after non-
perforated appendectomy. JPMA - Journal of the Pakistan Medical Association 65:815-817.

Wahyudi |, Birowo P, Sanjaya IP et al. (2015) Safety of clean urologic operations without
prophylaxis antibiotic therapy in Cipto Mangunkusumo Hospital, Jakarta: A double-blind
randomized controlled trial study. Asian Journal of Surgery 38:224-228.

Marwa JM, Ngayomela IH, Seni J et al. (2015) Cefepime versus Ceftriaxone for perioperative
systemic antibiotic prophylaxis in elective orthopedic surgery at Bugando Medical Centre
Mwanza, Tanzania: a randomized clinical study. BMC Pharmacology & Toxicology 16:42.

Smith SC, Heal CF, and Buttner PG. (2014) Prevention of surgical site infection in lower limb skin
lesion excisions with single dose oral antibiotic prophylaxis: a prospective randomised placebo-
controlled double-blind trial. BMJ Open 4:€005270.

Woodfield JC, Beshay N, and van Rij AM. (2009) A meta-analysis of randomized, controlled trials
assessing the prophylactic use of ceftriaxone. A study of wound, chest, and urinary infections.
World Journal of Surgery 33:2538-2550.

Yinusa W, Onche Il, and Thanni LO. (2007) Short-term antibiotic prophylaxis in implant surgery: a
comparison of three antibiotics. The Nigerian postgraduate medical journal 14:90-93.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 65 of 79



101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

Gillespie WJ and Walenkamp GH. (2010) Antibiotic prophylaxis for surgery for proximal femoral
and other closed long bone fractures. Cochrane database of systematic reviews (Online) 3.

Chambers D, Worthy G, Myers L et al. (2010) Glycopeptide vs. non-glycopeptide antibiotics for
prophylaxis of surgical site infections: A systematic review. Surgical Infections 11:455-462.

Akinyoola AL, Adegbehingbe OO, and Odunsi A. (2011) Timing of antibiotic prophylaxis in
tourniquet surgery. Journal of Foot & Ankle Surgery 50:374-376.

Saleh A, Khanna A, Chagin KM et al. (2015) Glycopeptides versus beta-lactams for the
prevention of surgical site infections in cardiovascular and orthopedic surgery: a meta-analysis.
[Review]. Annals of Surgery 261:72-80.

Tanner J, Swarbrook S, and Stuart J. (2008) Surgical hand antisepsis to reduce surgical site
infection. Cochrane Database of Systematic Reviews CD004288.

Nthumba PM, Stepita-Poenaru E, Poenaru D et al. (2010) Cluster-randomized, crossover trial of
the efficacy of plain soap and water versus alcohol-based rub for surgical hand preparation in a
rural hospital in Kenya. British Journal of Surgery 97:1621-1628.

Tanner J, Khan D, Walsh S et al. (2009) Brushes and picks used on nails during the surgical
scrub to reduce bacteria: a randomised trial. Journal of Hospital Infection 71:234-238.

Tanner J, Dumville JC, Norman G et al. (2016) Surgical hand antisepsis to reduce surgical site
infection. SO: Cochrane Database of Systematic Reviews .

Webster J and Alghamdi A. (2013) Use of plastic adhesive drapes during surgery for preventing
surgical site infection. [Update of Cochrane Database Syst Rev. 2007;(4):CD006353; PMID:
17943905]. Cochrane Database of Systematic Reviews 1:CD006353.

Webster J and Alghamdi A. (2015) Use of plastic adhesive drapes during surgery for preventing
surgical site infection. SO: Cochrane Database of Systematic Reviews .

Showalter BM, Crantford JC, Russell GB et al. (2014) The effect of reusable versus disposable
draping material on infection rates in implant-based breast reconstruction: a prospective
randomized trial. Annals of Plastic Surgery 72:S165-S169.

Lipp A, Phillips C, Harris P et al. (2010) Cyanoacrylate microbial sealants for skin preparation
prior to surgery. Cochrane Database of Systematic Reviews CD008062.

Fournel I, Tiv M, Soulias M et al. (2010) Meta-analysis of intraoperative povidone-iodine
application to prevent surgical-site infection. The British journal of surgery 97:1603-1613.

Lee |, Agarwal RK, Lee BY et al. (2010) Systematic review and cost analysis comparing use of
chlorhexidine with use of iodine for preoperative skin antisepsis to prevent surgical site infection.
Infect Control Hosp.Epidemiol. 31:1219-1229.

Noorani A, Rabey N, Walsh SR et al. (2010) Systematic review and meta-analysis of
preoperative antisepsis with chlorhexidine versus povidone-iodine in clean-contaminated surgery.
British Journal of Surgery 97:1614-1620.

Darouiche RO, Wall MJ, Jr., Itani KM et al. (7-1-2010) Chlorhexidine-Alcohol versus Povidone-
lodine for Surgical-Site Antisepsis. New England Journal of Medicine 362:18-26.

Sistla SC, Prabhu G, Sistla S et al. (2010) Minimizing wound contamination in a 'clean' surgery:
comparison of chlorhexidine-ethanol and povidone-iodine. Chemotherapy 56:261-267.

Dumville JC, McFarlane E, Edwards P et al. (2013) Preoperative skin antiseptics for preventing
surgical wound infections after clean surgery. [Update of Cochrane Database Syst Rev.
2004;(3):CD003949; PMID: 15266508]. Cochrane Database of Systematic Reviews 3:CD003949.

Lipp A, Phillips C, Harris P et al. (2013) Cyanoacrylate microbial sealants for skin preparation
prior to surgery. [Update of Cochrane Database Syst Rev. 2010;(10):CD008062; PMID:
20927772]. Cochrane Database of Systematic Reviews 8:CD008062.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 66 of 79



120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

Dumville JC, McFarlane E, Edwards P et al. (2015) Preoperative skin antiseptics for preventing
surgical wound infections after clean surgery. SO: Cochrane Database of Systematic Reviews .

Abreu D, Campos E, Seija V et al. (2014) Surgical site infection in surgery for benign prostatic
hyperplasia: comparison of two skin antiseptics and risk factors. Surgical Infections 15:763-767.

Bibi S, Shah SA, Qureshi S et al. (2015) Is chlorhexidine-gluconate superior than Povidone-
lodine in preventing surgical site infections? A multicenter study. JPMA - Journal of the Pakistan
Medical Association 65:1197-1201.

Hsieh CS, Cheng HC, Lin JS et al. (2014) Effect of 4% chlorhexidine gluconate predisinfection
skin scrub prior to hepatectomy: a double-blinded, randomized control study. International
Surgery 99:787-794.

Casey A, Itrakjy A, Birkett C et al. (2015) A comparison of the efficacy of 70% v/v isopropyl
alcohol with either 0.5% wi/v or 2% w/v chlorhexidine gluconate for skin preparation before
harvest of the long saphenous vein used in coronary artery bypass grafting. American Journal of
Infection Control.43 (8) (pp 816-820), 2015.Date of Publication: 01 Aug 2015. 816-820.

Srinivas A, Kaman L, Raj P et al. (2015) Comparison of the efficacy of chlorhexidine gluconate
versus povidone iodine as preoperative skin preparation for the prevention of surgical site
infections in clean-contaminated upper abdominal surgeries. Surgery Today 45:1378-1384.

Wistrand C, Soderquist B, Magnusson A et al. (2015) The effect of preheated versus room-
temperature skin disinfection on bacterial colonization during pacemaker device implantation: A
randomized controlled non-inferiority trial. Antimicrobial Resistance and Infection Control.4 (1) (no
pagination), 2015.Article Number: 44.Date of Publication: November 03, 2015.

Hadiati DR, Hakimi M, and Nurdiati DS. (2012) Skin preparation for preventing infection following
caesarean section. [Review]. Cochrane Database of Systematic Reviews 9:CD007462.

Haas DM, Morgan S, and Contreras K. (2013) Vaginal preparation with antiseptic solution before
cesarean section for preventing postoperative infections. [Update of Cochrane Database Syst
Rev. 2010;(3):CD007892; PMID: 20238357]. Cochrane Database of Systematic Reviews
1:CD007892.

Haas DM, Morgan S, and Contreras K. (2014) Vaginal preparation with antiseptic solution before
cesarean section for preventing postoperative infections. SO: Cochrane Database of Systematic
Reviews .

Hadiati DR, Hakimi M, Nurdiati DS et al. (2014) Skin preparation for preventing infection following
caesarean section. SO: Cochrane Database of Systematic Reviews .

Abdallah AA. (2015) Evaluation of the risk of postcesarean endometritis with preoperative vaginal
preparation with povidone-iodine: A randomized controlled study. Middle East Fertility Society
Journal.20 (4) (pp 246-250), 2015.Date of Publication: December 2015. 246-250.

Ngai IM, Van AA, Govindappagari S et al. (2015) Skin Preparation for Prevention of Surgical Site
Infection After Cesarean Delivery: A Randomized Controlled Trial. Obstetrics & Gynecology
126:1251-1257.

Tuuli MG, Liu J, Stout MJ et al. (18-2-2016) A Randomized Trial Comparing Skin Antiseptic
Agents at Cesarean Delivery. New England Journal of Medicine 374:647-655.

Charoenkwan K, Chotirosniramit N, and Rerkasem K. (2012) Scalpel versus electrosurgery for
abdominal incisions. Cochrane Database of Systematic Reviews 6:CD005987.

Rongetti RL, Oliveira e Castro Pde, Vieira RA et al. (2014) Surgical site infection: an observer-
blind, randomized trial comparing electrocautery and conventional scalpel. International Journal
Of Surgery 12:681-687.

Aird LN, Bristol SG, Phang PT et al. (2015) Randomized double-blind trial comparing the
cosmetic outcome of cutting diathermy versus scalpel for skin incisions. British Journal of Surgery
102:489-494.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 67 of 79



137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

Galvin IM, Levy R, Boyd JG et al. (2015) Cooling for cerebral protection during brain surgery.
[Review][Update of Cochrane Database Syst Rev. 2011;(10):CD006638; PMID: 21975755].
Cochrane Database of Systematic Reviews 1:CD006638.

Whitney JD, Dellinger EP, Weber J et al. (2015) The Effects of Local Warming on Surgical Site
Infection. Surgical Infections 16:595-603.

Al-Niaimi A and Safdar N. (2009) Supplemental perioperative oxygen for reducing surgical site
infection: A meta-analysis. Journal of Evaluation in Clinical Practice 15:360-365.

Gardella C, Goltra LB, Laschansky E et al. (2008) High-concentration supplemental perioperative
oxygen to reduce the incidence of postcesarean surgical site infection: a randomized controlled
trial.[Erratum appears in Obstet Gynecol. 2008 Dec;112(6):1392]. Obstetrics & Gynecology
112:545-552.

Meyhoff CS, Wetterslev J, Jorgensen LN et al. (14-10-2009) Effect of high perioperative oxygen
fraction on surgical site infection and pulmonary complications after abdominal surgery: the
PROXI randomized clinical trial. JAMA 302:1543-1550.

Togioka B, Galvagno S, Sumida S et al. (2012) The role of perioperative high inspired oxygen
therapy in reducing surgical site infection: a meta-analysis. Anesthesia & Analgesia 114:334-342.

Patel SV, Coughlin SC, and Malthaner RA. (2013) High-concentration oxygen and surgical site
infections in abdominal surgery: a meta-analysis. Canadian Journal of Surgery 56:E82-E90.

Hovaguimian F, Lysakowski C, Elia N et al. (2013) Effect of intraoperative high inspired oxygen
fraction on surgical site infection, postoperative nausea and vomiting, and pulmonary function:

systematic review and meta-analysis of randomized controlled trials. Anesthesiology 119:303-

316.

Klingel ML and Patel SV. (2013) A meta-analysis of the effect of inspired oxygen concentration
on the incidence of surgical site infection following cesarean section. International Journal of
Obstetric Anesthesia 22:104-112.

Wetterslev J, Meyhoff CS, Jorgensen LN et al. (2015) The effects of high perioperative inspiratory
oxygen fraction for adult surgical patients. [Review]. Cochrane Database of Systematic Reviews
6:CD008884.

Schietroma M, Cecilia EM, De SG et al. (2016) Supplemental Peri-Operative Oxygen and Incision
Site Infection after Surgery for Perforated Peptic Ulcer: A Randomized, Double-Blind Monocentric
Trial. Surgical Infections 17:106-113.

Dalfino L, Giglio MT, Puntillo F et al. (2011) Haemodynamic goal-directed therapy and
postoperative infections: earlier is better. A systematic review and meta-analysis. Critical Care
(London, England) 15:R154.

Kao LS, Meeks D, Moyer VA et al. (2009) Peri-operative glycaemic control regimens for
preventing surgical site infections in adults. Cochrane Database of Systematic Reviews
CD006806.

Emam IA, Allan A, Eskander K et al. (2010) Our experience of controlling diabetes in the peri-
operative period of patients who underwent cardiac surgery. Diabetes Research & Clinical
Practice 88:242-246.

Bilotta F, Caramia R, Paoloni FP et al. (2009) Safety and efficacy of intensive insulin therapy in
critical neurosurgical patients. Anesthesiology 110:611-619.

Chan RP, Galas FR, Hajjar LA et al. (2009) Intensive perioperative glucose control does not
improve outcomes of patients submitted to open-heart surgery: a randomized controlled trial.
Clinics (Sao Paulo) 64:51-60.

Sathya B, Davis R, Taveira T et al. (2013) Intensity of peri-operative glycemic control and
postoperative outcomes in patients with diabetes: a meta-analysis. Diabetes Research & Clinical
Practice 102:8-15.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 68 of 79



154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

Boreland L, Scott-Hudson M, Hetherington K et al. (2015) The effectiveness of tight glycemic
control on decreasing surgical site infections and readmission rates in adult patients with diabetes
undergoing cardiac surgery: A systematic review. Heart and Lung: Journal of Acute and Critical
Care.44 (5) (pp 430-440), 2015.Date of Publication: 01 Sep 2015. 430-440.

Okabayashi T, Shima Y, Sumiyoshi T et al. (2014) Intensive versus intermediate glucose control
in surgical intensive care unit patients. Diabetes Care 37:1516-1524.

Rujirojindakul P, Liabsuetrakul T, McNeil E et al. (2014) Safety and efficacy of intensive
intraoperative glycaemic control in cardiopulmonary bypass surgery: A randomised trial. Acta
Anaesthesiologica Scandinavica.58 (5) (pp 588-596), 2014.Date of Publication: May 2014. 588-
596.

Gungorduk K, Asicioglu O, Celikkol O et al. (2010) Does saline irrigation reduce the wound
infection in caesarean delivery? Journal of Obstetrics & Gynaecology 30:662-666.

Mirsharifi SR, Emami Razavi SH, Jafari S et al. (2008) The effect of antibiotic irrigation of surgical
incisions in prevention of surgical site infection. Tehran University Medical Journal 65:71-75.

Mueller TC, Loos M, Haller B et al. (2015) Intra-operative wound irrigation to reduce surgical site
infections after abdominal surgery: a systematic review and meta-analysis. [Review].
Langenbecks Archives of Surgery 400:167-181.

Eke AC, Shukr GH, Chaalan TT et al. (2016) Intra-abdominal saline irrigation at cesarean
section: A systematic review and meta-analysis. Journal of Maternal-Fetal and Neonatal
Medicine.29 (10) (pp 1588-1594), 2016.Date of Publication: 18 May 2016. 1588-1594.

Nikfarjam M, Weinberg L, Fink MA et al. (2014) Pressurized pulse irrigation with saline reduces
surgical-site infections following major hepatobiliary and pancreatic surgery: randomized
controlled trial. World Journal of Surgery 38:447-455.

Igbal M, Jawaid M, Qureshi A et al. (2015) Effect of povidone-iodine irrigation on post
appendectomy wound infection: Randomized control trial. Journal of Postgraduate Medical
Institute.29 (3) (pp 160-164), 2015.Date of Publication: 2015. 160-164.

Snow HA, Choi JM, Cheng MWH et al. (2016) Irrigation versus suction alone during laparoscopic
appendectomy; A randomized controlled equivalence trial. International Journal of Surgery.28 (pp
91-96), 2016.Date of Publication: April 01, 2016. -96.

Kubota A, Goda T, Tsuru T et al. (2015) Efficacy and safety of strong acid electrolyzed water for
peritoneal lavage to prevent surgical site infection in patients with perforated appendicitis.
Surgery Today 45:876-879.

Tanaka K, Matsuo K, Kawaguchi D et al. (2015) Randomized clinical trial of peritoneal lavage for
preventing surgical site infection in elective liver surgery. Journal of Hepato-biliary-pancreatic
Sciences 22:446-453.

Parker MJ, Livingstone V, Clifton R et al. (2007) Closed suction surgical wound drainage after
orthopaedic surgery. Cochrane Database of Systematic Reviews CD001825.

Kaya E, Paksoy E, Ozturk E et al. (2010) Subcutaneous closed-suction drainage does not affect
surgical site infection rate following elective abdominal operations: a prospective randomized
clinical trial. Acta Chirurgica Belgica 110:457-462.

Zhou XD, Li J, Xiong Y et al. (2013) Do we really need closed-suction drainage in total hip
arthroplasty? A meta-analysis. International Orthopaedics 37:2109-2118.

Kelly EG, Cashman JP, Imran FH et al. (2014) Systematic Review and Meta-analysis of Closed
Suction Drainage Versus Non-drainage in Primary Hip Arthroplasty. Surgical Technology
International 24:295-301.

Gates S and Anderson ER. (2013) Wound drainage for caesarean section. [Update of Cochrane
Database Syst Rev. 2005;(1):CD004549; PMID: 15674952]. Cochrane Database of Systematic
Reviews 12:CD004549.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 69 of 79



171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

Gurusamy KS and Allen VB. (2013) Wound drains after incisional hernia repair. [Update of
Cochrane Database Syst Rev. 2012;2:CD005570; PMID: 22336814]. Cochrane Database of
Systematic Reviews 12:CD005570.

Milone M, Di Minno MN, Musella M et al. (2013) The role of drainage after excision and primary
closure of pilonidal sinus: a meta-analysis. Techniques in Coloproctology 17:625-630.

Peng S, Cheng Y, Yang C et al. (2015) Prophylactic abdominal drainage for pancreatic surgery.
[Review]. Cochrane Database of Systematic Reviews 8:CD010583.

Cheng Y, Zhou S, Zhou R et al. (2015) Abdominal drainage to prevent intra-peritoneal abscess
after open appendectomy for complicated appendicitis. [Review]. Cochrane Database of
Systematic Reviews 2:CD010168.

Wang Z, Chen J, Su K et al. (2015) Abdominal drainage versus no drainage post-gastrectomy for
gastric cancer. [Review][Update of Cochrane Database Syst Rev. 2011;(8):CD008788; PMID:
21833971]. Cochrane Database of Systematic Reviews 5:CD008788.

Picchio M, Lucarelli P, Di FA et al. (2014) Meta-analysis of drainage versus no drainage after
laparoscopic cholecystectomy. [Review]. Journal of the Society of Laparoendoscopic Surgeons
18:2014-2Dec.

Woods RS, Woods JF, Duignan ES et al. (2014) Systematic review and meta-analysis of wound
drains after thyroid surgery. [Review]. British Journal of Surgery 101:446-456.

Andrew GR, Dea N, and Street JT. (2015) Dressings and drains in posterior spine surgery and
their effect on wound complications. Journal of Clinical Neuroscience.22 (7) (pp 1081-1087),
2015.Date of Publication: 01 Jul 2015. 1081-1087.

Liu Y, Li Y, and Miao J. (2016) Wound drains in posterior spinal surgery: a meta-analysis. Journal
of Orthopaedic Surgery 11:16.

Wong CS, Cousins G, Duddy JC et al. (2015) Intra-abdominal drainage for laparoscopic
cholecystectomy: A systematic review and meta-analysis. [Review]. International Journal Of
Surgery 23:A-96.

Arer IM, Yabanoglu H, Aytac HO et al. (2016) The effect of subcutaneous suction drains on
surgical site infection in open abdominal surgery A prospective randomized study. Annali Italiani
di Chirurgia 87:49-55.

Park JS, Kim JH, Kim JK et al. (2015) The role of abdominal drainage to prevent of intra-
abdominal complications after laparoscopic cholecystectomy for acute cholecystitis: prospective
randomized trial. Surgical Endoscopy 29:453-457.

Degnim AC, Hoskin TL, Brahmbhatt RD et al. (2014) Randomized trial of drain antisepsis after
mastectomy and immediate prosthetic breast reconstruction. Annals of Surgical Oncology
21:3240-3248.

Nakayama H, Takayama T, Okubo T et al. (2014) Subcutaneous drainage to prevent wound
infection in liver resection: a randomized controlled trial. Journal of Hepato-biliary-pancreatic
Sciences 21:509-517.

Numata M, Godai T, Shirai J et al. (2014) A prospective randomized controlled trial of
subcutaneous passive drainage for the prevention of superficial surgical site infections in open
and laparoscopic colorectal surgery. International Journal of Colorectal Disease 29:353-358.

Zeng WN, Zhou K, Zhou ZK et al. (2014) Comparison between drainage and non-drainage after
total hip arthroplasty in Chinese subjects. Orthopaedic Audio-Synopsis Continuing Medical
Education [Sound Recording] 6:28-32.

Takemoto RC, Lonner B, Andres T et al. (17-6-2015) Appropriateness of Twenty-four-Hour
Antibiotic Prophylaxis After Spinal Surgery in Which a Drain Is Utilized: A Prospective
Randomized Study. Journal of Bone & Joint Surgery - American Volume 97:979-986.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 70 of 79



188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

Westphalen AP, Araujo AC, Zacharias P et al. (2015) Repair of large incisional hernias. To drain
or not to drain. Randomized clinical trial. Acta Cirurgica Brasileira 30:844-851.

Bennett-Guerrero E, Ferguson TB, Jr., Lin M et al. (18-8-2010) Effect of an implantable
gentamicin-collagen sponge on sternal wound infections following cardiac surgery: a randomized
trial. JAMA 304:755-762.

Friberg O. (2007) Local collagen-gentamicin for prevention of sternal wound infections: the
LOGIP trial. APMIS 115:1016-1021.

Schimmer C, Ozkur M, Sinha B et al. (2012) Gentamicin-collagen sponge reduces sternal wound
complications after heart surgery: a controlled, prospectively randomized, double-blind study.
Journal of Thoracic & Cardiovascular Surgery 143:194-200.

Chang WK, Srinivasa S, MacCormick AD et al. (2013) Gentamicin-collagen implants to reduce
surgical site infection: systematic review and meta-analysis of randomized trials. Annals of
Surgery 258:59-65.

Mavros MN, Mitsikostas PK, Alexiou VG et al. (2013) Antimicrobials as an adjunct to pilonidal
disease surgery: a systematic review of the literature. European Journal of Clinical Microbiology
& Infectious Diseases 32:851-858.

Formanek MB, Herwaldt LA, Perencevich EN et al. (2014) Gentamicin/collagen sponge use may
reduce the risk of surgical site infections for patients undergoing cardiac operations: a meta-
analysis. Surgical Infections 15:244-255.

Kowalewski M, Pawliszak W, Zaborowska K et al. (2015) Gentamicin-collagen sponge reduces
the risk of sternal wound infections after heart surgery: Meta-analysis. [Review]. Journal of
Thoracic & Cardiovascular Surgery 149:1631-1640.

Nguyen AL, Pronk AA, Furnee EJ et al. (2016) Local administration of gentamicin collagen
sponge in surgical excision of sacrococcygeal pilonidal sinus disease: a systematic review and
meta-analysis of the literature. Techniques in Coloproctology 20:91-100.

Rutkowski A, Zajac L, Pietrzak L et al. (2014) Surgical site infections following short-term
radiotherapy and total mesorectal excision: results of a randomized study examining the role of
gentamicin collagen implant in rectal cancer surgery. Techniques in Coloproctology 18:921-928.

Westberg M, Frihagen F, Brun OC et al. (15-6-2015) Effectiveness of gentamicin-containing
collagen sponges for prevention of surgical site infection after hip arthroplasty: a multicenter
randomized trial. Clinical Infectious Diseases 60:1752-1759.

Chiang HY, Herwaldt LA, Blevins AE et al. (1-3-2014) Effectiveness of local vancomycin powder
to decrease surgical site infections: a meta-analysis. Spine Journal: Official Journal of the North
American Spine Society 14:397-407.

Bakhsheshian J, Dahdaleh NS, Lam SK et al. (2015) The use of vancomycin powder in modern
spine surgery: systematic review and meta-analysis of the clinical evidence. [Review]. World
Neurosurgery 83:816-823.

Evaniew N, Khan M, Drew B et al. (2015) Intrawound vancomycin to prevent infections after
spine surgery: a systematic review and meta-analysis. [Review]. European Spine Journal 24:533-
542.

Khan NR, Thompson CJ, DeCuypere M et al. (2014) A meta-analysis of spinal surgical site
infection and vancomycin powder. [Review]. Journal of Neurosurgery Spine 21:974-983.

Xiong L, Pan Q, Jin G et al. (2014) Topical intrawound application of vancomycin powder in
addition to intravenous administration of antibiotics: A meta-analysis on the deep infection after
spinal surgeries. [Review]. Orthopaedics & traumatology, surgery & research 100:785-789.

Deliaert AE, Van den Kerckhove E, Tuinder S et al. (2009) The effect of triclosan-coated sutures
in wound healing. A double blind randomised prospective pilot study. Journal of Plastic,
Reconstructive & Aesthetic Surgery: JPRAS 62:771-773.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 71 0f 79



205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

Mingmalairak C, Ungbhakorn P, and Paocharoen V. (2009) Efficacy of antimicrobial coating
suture coated polyglactin 910 with tricosan (Vicryl plus) compared with polyglactin 910 (Vicryl) in
reduced surgical site infection of appendicitis, double blind randomized control trial, preliminary
safety report. Journal of the Medical Association of Thailand 92:770-775.

Wang ZX, Jiang CP, Cao Y et al. (2013) Systematic review and meta-analysis of triclosan-coated
sutures for the prevention of surgical-site infection. British Journal of Surgery 100:465-473.

Edmiston CE, Jr., Daoud FC, and Leaper D. (2013) Is there an evidence-based argument for
embracing an antimicrobial (triclosan)-coated suture technology to reduce the risk for surgical-site
infections?: A meta-analysis. Surgery 154:89-100.

Sajid MS, Craciunas L, Sains P et al. (2013) Use of antibacterial sutures for skin closure in
controlling surgical site infections: a systematic review of published randomized, controlled trials.
Gastroenterology Report 1:42-50.

Chang WK, Srinivasa S, Morton R et al. (2012) Triclosan-impregnated sutures to decrease
surgical site infections: systematic review and meta-analysis of randomized trials. Annals of
Surgery 255:854-859.

Daoud FC, Edmiston CE, Jr., and Leaper D. (2014) Meta-analysis of prevention of surgical site
infections following incision closure with triclosan-coated sutures: robustness to new evidence.
[Review]. Surgical Infections 15:165-181.

Apisarnthanarak A, Singh N, Bandong AN et al. (2015) Triclosan-coated sutures reduce the risk
of surgical site infections: a systematic review and meta-analysis. [Review]. Infection Control &
Hospital Epidemiology 36:169-179.

Guo J, Pan LH, Li YX et al. (2016) Efficacy of triclosan-coated sutures for reducing risk of surgical
site infection in adults: a meta-analysis of randomized clinical trials. [Review]. Journal of Surgical
Research 201:105-117.

Renko M, Paalanne N, Tapiainen T et al. (19-9-2016) Triclosan-containing sutures versus
ordinary sutures for reducing surgical site infections in children: a double-blind, randomised
controlled trial. Lancet Infect Dis .

Diener MK, Knebel P, Kieser M et al. (12-7-2014) Effectiveness of triclosan-coated PDS Plus
versus uncoated PDS Il sutures for prevention of surgical site infection after abdominal wall
closure: the randomised controlled PROUD trial. Lancet 384:142-152.

Mattavelli I, Rebora P, Doglietto G et al. (2015) Multi-Center Randomized Controlled Trial on the
Effect of Triclosan-Coated Sutures on Surgical Site Infection after Colorectal Surgery. Surgical
Infections 16:226-235.

Ruiz-Tovar J, Alonso N, Morales V et al. (2015) Association between Triclosan-Coated Sutures
for Abdominal Wall Closure and Incisional Surgical Site Infection after Open Surgery in Patients
Presenting with Fecal Peritonitis: A Randomized Clinical Trial. Surgical Infections 16:588-594.

Steingrimsson S, Thimour-Bergstrom L, Roman-Emanuel C et al. (2015) Triclosan-coated
sutures and sternal wound infections: a prospective randomized clinical trial. European Journal of
Clinical Microbiology & Infectious Diseases 34:2331-2338.

Biancari F and Tiozzo V. (2010) Staples versus sutures for closing leg wounds after vein graft
harvesting for coronary artery bypass surgery. Cochrane Database of Systematic Reviews
CD008057.

Leung TT, MacLean AR, Buie WD et al. (2008) Comparison of stapled versus handsewn loop
ileostomy closure: a meta-analysis. J Gastrointest.Surg 12:939-944.

Smith TO, Sexton D, Mann C et al. (2010) Sutures versus staples for skin closure in orthopaedic
surgery: meta-analysis. BMJ 340:c1199.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 72 of 79



221.

222.

223.

224,

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

Tuuli MG and Rampersad RM CJea. (2011) Staples compared with subcuticular suture for skin
closure after caesarean delivery: a systematic review and meta-analysis. Obstetrics &
Gynecology 117:682-90.

Biancari F and Tiozzo V. (2012) Staples versus sutures for closing leg wounds after vein graft
harvesting for coronary artery bypass surgery. Cochrane Database of Systematic Reviews
CD008057.

Hemming K, Pinkney T, Futaba K et al. (2013) A systematic review of systematic reviews and
panoramic meta-analysis: staples versus sutures for surgical procedures. PLoS ONE [Electronic
Resource] 8:e75132.

Sajid MS, Craciunas L, Baig MK et al. (2013) Systematic review and meta-analysis of published,
randomized, controlled trials comparing suture anastomosis to stapled anastomosis for ileostomy
closure. Techniques in Coloproctology 17:631-639.

Gong J, Guo Z, Li Y et al. (2013) Stapled vs hand suture closure of loop ileostomy: a meta-
analysis. Colorectal Disease 15:561-e568.

Mackeen AD, Berghella V, and Larsen M-L. (2012) Technigues and materials for skin closure in
caesarean section. Cochrane Database of Systematic Reviews issue 9: CD003577 .

Krishnan R, MacNeil SD, and Malvankar-Mehta MS. (2016) Comparing sutures versus staples for
skin closure after orthopaedic surgery: systematic review and meta-analysis. BMJ Open
6:€009257.

Buttaro MA, Quinteros M, Martorell G et al. (2015) Skin staples versus intradermal wound closure
following primary hip arthroplasty: A prospective, randomised trial including 231 cases. HIP
International .25 (6) (pp 563-567), 2015.Date of Publication: 01 Nov 2015. 563-567.

Kobayashi S, lto M, Yamamoto S et al. (2015) Randomized clinical trial of skin closure by
subcuticular suture or skin stapling after elective colorectal cancer surgery. British Journal of
Surgery 102:495-500.

Coulthard P, Esposito M, Worthington H, V et al. (2010) Tissue adhesives for closure of surgical
incisions. Cochrane Database of Systematic Reviews CD004287.

Towfigh S, Cheadle WG, Lowry SF et al. (2008) Significant reduction in incidence of wound
contamination by skin flora through use of microbial sealant. Archives of Surgery 143:885-891.

Sajid MS, Hutson KH, Rapisarda IF et al. (2013) Fibrin glue instillation under skin flaps to prevent
seroma-related morbidity following breast and axillary surgery. Cochrane Database of Systematic
Reviews 5:CD009557.

Orci LA, Oldani G, Berney T et al. (2014) Systematic review and meta-analysis of fibrin sealants
for patients undergoing pancreatic resection. HPB 16:3-11.

Dumville JC, Coulthard P, Worthington H, V et al. (2014) Tissue adhesives for closure of surgical
incisions. SO: Cochrane Database of Systematic Reviews .

Weldrick C, Bashar K, O'Sullivan TA et al. (2014) A comparison of fibrin sealant versus standard
closure in the reduction of postoperative morbidity after groin dissection: A systematic review and
meta-analysis. [Review]. European Journal of Surgical Oncology 40:1391-1398.

Falk-Brynhildsen K, Soderquist B, Friberg O et al. (2014) Bacterial growth and wound infection
following saphenous vein harvesting in cardiac surgery: a randomized controlled trial of the
impact of microbial skin sealant. European Journal of Clinical Microbiology & Infectious Diseases
33:1981-1987.

Mudd CD, Boudreau JA, and Moed BR. (2014) A prospective randomized comparison of two skin
closure techniques in acetabular fracture surgery. Journal of Orthopaedics & Traumatology
15:189-194.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 73 of 79



238.

239.

240.

241.

242.

243.

244,

245.

246.

247.

248.

249.

250.

251.

252.

253.

Doorly M, Choi J, Floyd A et al. (2015) Microbial sealants do not decrease surgical site infection
for clean-contaminated colorectal procedures. Techniques in Coloproctology 19:281-285.

Biller DH, Guerette NL, Bena JF et al. (2008) A prospective, randomized controlled trial of the use
of an anal purse-string suture to decrease contamination during pelvic reconstructive surgery.
International Urogynecology Journal 19:59-63.

Reid K, Pockney P, Pollitt T et al. (2010) Randomized clinical trial of short-term outcomes
following purse-string versus conventional closure of ileostomy wounds. British Journal of
Surgery 97:1511-1517.

McCartan DP, Burke JP, Walsh SR et al. (2013) Purse-string approximation is superior to primary
skin closure following stoma reversal: a systematic review and meta-analysis. Techniques in
Coloproctology 17:345-351.

Hsieh MC, Kuo LT, Chi CC et al. (2015) Pursestring Closure versus Conventional Primary
Closure Following Stoma Reversal to Reduce Surgical Site Infection Rate: A Meta-analysis of
Randomized Controlled Trials. Diseases of the Colon & Rectum 58:808-815.

Li LT, Hicks SC, Davila JA et al. (2014) Circular closure is associated with the lowest rate of
surgical site infection following stoma reversal: a systematic review and multiple treatment meta-
analysis. [Review]. Colorectal Disease 16:406-416.

Sajid MS, Bhatti MI, and Miles WF. (2015) Systematic review and meta-analysis of published
randomized controlled trials comparing purse-string vs conventional linear closure of the wound
following ileostomy (stoma) closure. [Review]. Gastroenterology Report 3:156-161.

Lee JT, Marquez TT, Clerc D et al. (2014) Pursestring closure of the stoma site leads to fewer
wound infections: results from a multicenter randomized controlled trial. Diseases of the Colon &
Rectum 57:1282-1289.

Lopez MP, Melendres MF, Maglangit SA et al. (2015) A randomized controlled clinical trial
comparing the outcomes of circumferential subcuticular wound approximation (CSWA) with
conventional wound closure after stoma reversal. Techniques in Coloproctology 19:461-468.

Yoon SI, Bae SM, Namgung H et al. (2015) Clinical trial on the incidence of wound infection and
patient satisfaction after stoma closure: comparison of two skin closure techniques. Annals of
Coloproctology 31:29-33.

Agrawal V, Sharma N, Joshi MK et al. (2009) Role of suture material and technique of closure in
wound outcome following laparotomy for peritonitis. Tropical Gastroenterology 30:237-240.

Sajid MS, McFall MR, Whitehouse PA et al. (27-12-2014) Systematic review of absorbable vs
non-absorbable sutures used for the closure of surgical incisions. World Journal of
Gastrointestinal Surgery 6:241-247.

AL-Khamis A, McCallum I, King PM et al. (2010) Healing by primary versus secondary intention
after surgical treatment for pilonidal sinus. Cochrane Database of Systematic Reviews
CD006213.

Duttaroy DD, Jitendra J, Duttaroy B et al. (2009) Management strategy for dirty abdominal
incisions: primary or delayed primary closure? A randomized trial. Surg Infect (Larchmt) 10:129-
136.

Anteby EY, Kruchkovich J, Kapustian V et al. (2009) Short-term effects of closure versus non-
closure of the visceral and parietal peritoneum at cesarean section: a prospective randomized
study. J Obstet.Gynaecol.Res 35:1026-1030.

CAESAR study collaborative group. (2010) Caesarean section surgical techniques: a randomised
factorial trial (CAESAR). BJOG: An International Journal of Obstetrics & Gynaecology 117:1366-
1376.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 74 of 79



254.

255.

256.

257.

258.

259.

260.

261.

262.

263.

264.

265.

266.

267.

268.

269.

270.

Bhangu A, Singh P, Lundy J et al. (2013) Systemic review and meta-analysis of randomized
clinical trials comparing primary vs delayed primary skin closure in contaminated and dirty
abdominal incisions. JAMA Surgery 148:779-786.

Siribumrungwong B, Noorit P, Wilasrusmee C et al. (2014) A systematic review and meta-
analysis of randomised controlled trials of delayed primary wound closure in contaminated
abdominal wounds. [Review]. World Journal Of Emergency Surgery 9:49.

Tansarli GS, Vardakas KZ, Stratoulias C et al. (2014) Vacuum-assisted closure versus closure
without vacuum assistance for preventing surgical site infections and infections of chronic
wounds: a meta-analysis of randomized controlled trials. [Review]. Surgical Infections 15:363-
367.

Ahmad M, Ali K, Latif H et al. (2014) Comparison of primary wound closure with delayed primary
closure in perforated appendicitis. Journal of Ayub Medical College, Abbottabad: JAMC 26:153-
157.

Nasib G, Shah SI, and Bashir EA. (2015) Laparotomy for peritonitis: Primary or delayed primary
closure? Journal of Ayub Medical College, Abbottabad: JAMC 27:543-545.

Gupta H, Srivastava A, Menon GR et al. (2008) Comparison of interrupted versus continuous
closure in abdominal wound repair: a meta-analysis of 23 trials. Asian journal of surgery / Asian
Surgical Association 31:104-114.

Gurusamy KS, Toon CD, Allen VB et al. (2014) Continuous versus interrupted skin sutures for
non-obstetric surgery. Cochrane Database of Systematic Reviews 2:CD010365.

Tanaka A, Sadahiro S, Suzuki T et al. (2014) Randomized controlled trial comparing subcuticular
absorbable suture with conventional interrupted suture for wound closure at elective operation of
colon cancer. Surgery 155:486-492.

Ibrahim MI, Moustafa GF, Al-Hamid AS et al. (2014) Superficial incisional surgical site infection
rate after cesarean section in obese women: a randomized controlled trial of subcuticular versus
interrupted skin suturing. Archives of Gynecology & Obstetrics 289:981-986.

Millbourn D, Cengiz Y, and Israelsson LA. (2009) Effect of stitch length on wound complications
after closure of midline incisions: a randomized controlled trial. Archives of Surgery 144:1056-
1059.

Gurusamy KS, Toon CD, and Davidson BR. (2014) Subcutaneous closure versus no
subcutaneous closure after non-caesarean surgical procedures. [Review]. Cochrane Database of
Systematic Reviews 1:CD010425.

Meena S, Gangary S, Sharma P et al. (2015) Barbed versus standard sutures in total knee
arthroplasty: a meta-analysis. European journal of orthopaedic surgery & traumatologie 25:1105-
1110.

Storm-Versloot MN, Vos CG, Ubbink DT et al. (2010) Topical silver for preventing wound
infection. Cochrane Database of Systematic Reviews CD006478.

Teshima H, Kawano H, Kashikie H et al. (2009) A new hydrocolloid dressing prevents surgical
site infection of median sternotomy wounds. Surgery Today 39:848-854.

Ubbink DT, Vermeulen H, Goossens A et al. (2008) Occlusive vs gauze dressings for local
wound care in surgical patients: a randomized clinical trial. Archives of Surgery 143:950-955.

Ubbink DT, Vermeulen H, and van HJ. (2008) Comparison of homecare costs of local wound
care in surgical patients randomized between occlusive and gauze dressings. J.Clin Nurs.
17:593-601.

Shinohara T, Yamashita Y, Satoh K et al. (2008) Prospective evaluation of occlusive hydrocolloid
dressing versus conventional gauze dressing regarding the healing effect after abdominal
operations: randomized controlled trial. Asian J.Surg. 31:1-5.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 75 0of 79



271.

272.

273.

274.

275.

276.

277.

278.

279.

280.

Chaby G, Senet P, Vaneau M et al. (2007) Dressings for acute and chronic wounds: a systematic
review. Arch.Dermatol. 143:1297-1304.

Dumville JC, Walter CJ, Sharp CA et al. (2011) Dressings for the prevention of surgical site
infection. Cochrane Database of Systematic Reviews .

Krieger BR, Davis DM, Sanchez JE et al. (2011) The use of silver nylon in preventing surgical site
infections following colon and rectal surgery. Diseases of the colon and rectum 54:CN-00798907.

Masden D, Goldstein J, Endara M et al. (2012) Negative pressure wound therapy for at-risk
surgical closures in patients with multiple comorbidities: a prospective randomized controlled
study. Annals of Surgery 255:1043-1047.

Stannard JP, Volgas DA, McGwin G, Il et al. (2012) Incisional negative pressure wound therapy
after high-risk lower extremity fractures. Journal of Orthopaedic Trauma 26:37-42.

Toon CD, Ramamoorthy R, Davidson BR et al. (2013) Early versus delayed dressing removal
after primary closure of clean and clean-contaminated surgical wounds. Cochrane Database of
Systematic Reviews 9:CD010259.

Wang X-TT. (2013) Effectiveness of aloe vera for acute and chronic wounds: A systematic
review. Chinese Journal of Evidence-Based Medicine 13:468-473.

Toon CD, Lusuku C, Ramamoorthy R et al. (2015) Early versus delayed dressing removal after
primary closure of clean and clean-contaminated surgical wounds. SO: Cochrane Database of
Systematic Reviews .

Dumville JC, Gray TA, Walter CJ et al. (2014) Dressings for the prevention of surgical site
infection. SO: Cochrane Database of Systematic Reviews .

Cabrales RA, Cobo RB, Patino YDB et al. (2014) Effectiveness of silver dressings in preventing
surgical site infection in contaminated wounds

OT - Efectividad de los apositos de plata en la prevencion de la infeccion del sitio operatorio en heridas

281.

282.

283.

284.

285.

286.

287.

contaminadas. latreia.27 (3) (pp 247-254), 2014 .Date of Publication: 2014. 247-254.

Ozaki CK, Hamdan AD, Barshes NR et al. (2015) Prospective, randomized, multi-institutional
clinical trial of a silver alginate dressing to reduce lower extremity vascular surgery wound
complications. Journal of Vascular Surgery 61:419-427.

Kadar A, Eisenberg G, Yahav E et al. (444) Surgical site infection in elderly patients with hip
fractures, silver-coated versus regular dressings: a randomised prospective trial. Journal of
Wound Care 24:441-442.

Ruiz-Tovar J, Llavero C, Morales V et al. (2015) Total Occlusive lonic Silver-Containing Dressing
vs Mupirocin Ointment Application vs Conventional Dressing in Elective Colorectal Surgery:
Effect on Incisional Surgical Site Infection. Journal of the American College of Surgeons 221:424-
429.

Ahmadinegad M, Lashkarizadeh MR, Ghahreman M et al. (2014) Efficacy of dressing with
absorbent foam versus dressing with gauze in prevention of tracheostomy site infection.
Tanaffos.13 (2) (pp 13-19), 2014.Date of Publication: 2014. 13-19.

Webster J, Scuffham P, Stankiewicz M et al. (2014) Negative pressure wound therapy for skin
grafts and surgical wounds healing by primary intention. SO: Cochrane Database of Systematic
Reviews .

Dumville JC, Owens GL, Crosbie EJ et al. (2015) Negative pressure wound therapy for treating
surgical wounds healing by secondary intention. [Review]. Cochrane Database of Systematic
Reviews 6:CD011278.

Arti H, Khorami M, and Ebrahimi-Nejad V. (2016) Comparison of negative pressure wound
therapy (NPWT) & conventional wound dressings in the open fracture wounds. Pakistan Journal
of Medical Sciences.32 (1) (pp 65-69), 2016.Date of Publication: 2016. 65-69.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 76 of 79



288.

289.

290.

201.

292.

203.

294.

295.

206.

297.

298.

299.

300.

301.

302.

303.

304.

Fernandez R and Griffiths R. (2008) Water for wound cleansing. Cochrane Database of
Systematic Reviews CD003861.

Toon CD, Sinha S, Davidson BR et al. (2013) Early versus delayed post-operative bathing or
showering to prevent wound complications. Cochrane Database of Systematic Reviews
10:CD010075.

Dayton P, Feilmeier M, and Sedberry S. (2013) Does postoperative showering or bathing of a
surgical site increase the incidence of infection? A systematic review of the literature. Journal of
Foot & Ankle Surgery 52:612-614.

Toon CD, Sinha S, Davidson BR et al. (2015) Early versus delayed post-operative bathing or
showering to prevent wound complications. SO: Cochrane Database of Systematic Reviews .

Hsieh PY, Chen KY, Chen HY et al. (2016) Postoperative Showering for Clean and Clean-
contaminated Wounds: A Prospective, Randomized Controlled Trial. Annals of Surgery 263:931-
936.

Mak SS, Lee MY, Cheung JS et al. (2015) Pressurised irrigation versus swabbing method in
cleansing wounds healed by secondary intention: a randomised controlled trial with cost-
effectiveness analysis. International Journal of Nursing Studies 52:88-101.

Jull AB, Rodgers A, and Walker N. (2008) Honey as a topical treatment for wounds. Cochrane
database of systematic reviews (Online) CD005083.

Jull AB, Walker N, and Deshpande S. (2013) Honey as a topical treatment for wounds. [Update
of Cochrane Database Syst Rev. 2008;(4):CD005083; PMID: 18843679]. Cochrane Database of
Systematic Reviews 2:CD005083.

Norman G, Dumville JC, Mohapatra DP et al. (2016) Antibiotics and antiseptics for surgical
wounds healing by secondary intention. [Review]. Cochrane Database of Systematic Reviews
3:CD011712.

Vermeulen H, Ubbink DT, Goossens A et al. (2009) Dressings and topical agents for surgical
wounds healing by secondary intention. Cochrane Database of Systematic Reviews .

Dryburgh N, Smith F, Donaldson J et al. (2008) Debridement for surgical wounds. Cochrane
database of systematic reviews (Online) CD006214.

Smith F, Dryburgh N, Donaldson J et al. (2013) Debridement for surgical wounds. [Update of
Cochrane Database Syst Rev. 2011;(5):CD006214; PMID: 21563150]. Cochrane Database of
Systematic Reviews 9:CD006214.

Gheorghe A, Calvert M, Pinkney TD et al. (2012) Systematic review of the clinical effectiveness
of wound-edge protection devices in reducing surgical site infection in patients undergoing open
abdominal surgery. Annals of Surgery 255:1017-1029.

Zhang MX, Sun YH, Xu Z et al. (2015) Wound edge protector for prevention of surgical site
infection in laparotomy: an updated systematic review and meta-analysis. [Review]. ANZ Journal
of Surgery 85:308-314.

Ahmed K, Connelly TM, Bashar K et al. (2016) Are wound ring protectors effective in reducing
surgical site infection post appendectomy? A systematic review and meta-analysis. Irish Journal
of Medical Science 185:35-42.

Ahmed K, Bashar K, Connelly TT et al. (2016) Reducing Surgical Site Infections in Abdominal
Surgery: Are Ring Retractors Effective? A Systematic Review and Meta-Analysis. Surgical
Infections 17:138-151.

Mihaljevic AL, Muller TC, Kehl V et al. (2015) Wound edge protectors in open abdominal surgery
to reduce surgical site infections: a systematic review and meta-analysis. PLoS ONE [Electronic
Resource] 10:e0121187.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 77 of 79



305.

306.

307.

308.

309.

310.

311.

312.

313.

314.

315.

316.

317.

318.

319.

320.

Mihaljevic AL, Schirren R, Ozer M et al. (2015) Multicenter double-blinded randomized controlled
trial of standard abdominal wound edge protection with surgical dressings versus coverage with a
sterile circular polyethylene drape for prevention of surgical site infections: a CHIR-Net trial
(BaFO; NCT01181206). Annals of Surgery 260:730-737.

Scolari Childress KM, Gavard JA, Ward DG et al. (2016) A barrier retractor to reduce surgical site
infections and wound disruptions in obese patients undergoing cesarean delivery: a randomized
controlled trial. American Journal of Obstetrics & Gynecology 214:285.

Berdah SV, Mariette C, Denet C et al. (2014) A multicentre, randomised, controlled trial to assess
the safety, ease of use, and reliability of hyaluronic acid/carboxymethylcellulose powder adhesion
barrier versus no barrier in colorectal laparoscopic surgery. Trials [Electronic Resource] 15:413.

Gheorghe A, Roberts TE, Pinkney TD et al. (2014) The cost-effectiveness of wound-edge
protection devices compared to standard care in reducing surgical site infection after laparotomy:
an economic evaluation alongside the ROSSINI trial. PLoS ONE [Electronic Resource] 9:€95595.

Vermeulen H, van Hattem JM, Storm-Versloot MN et al. (2007) Topical silver for treating infected
wounds. Cochrane Database of Systematic Reviews CD005486.

Lo S-F, Hayter M, Chang C-J et al. (2008) A systematic review of silver-releasing dressings in the
management of infected chronic wounds. Journal of Clinical Nursing 17:1973-1985.

Pan A, De AG, Nicastri E et al. (2013) Topical negative pressure to treat surgical site infections,
with a focus on post-sternotomy infections: a systematic review and meta-analysis. Infection
41:1129-1135.

Ma WJ, Zhou Y, Mao H et al. (14-11-2014) Healing time of incision infection after hepatobiliary
surgery treated by needle-free incision suture closure. World Journal of Gastroenterology
20:15815-15819.

Monsen C, Wann-Hansson C, Wictorsson C et al. (2014) Vacuum-assisted wound closure versus
alginate for the treatment of deep perivascular wound infections in the groin after vascular
surgery. Journal of Vascular Surgery.59 (1) (pp 145-151), 2014.Date of Publication: 2014. 145-
151.

Monsen C, Acosta S, Mani K et al. (2015) A randomised study of NPWT closure versus alginate
dressings in peri-vascular groin infections: quality of life, pain and cost. Journal of Wound Care
24:252-256.

He D, Wang HY, Feng JY et al. (2013) Use of pro-/synbiotics as prophylaxis in patients
undergoing colorectal resection for cancer: a meta-analysis of randomized controlled trials.
Clinics & Research in Hepatology & Gastroenterology 37:406-415.

Kinross JM, Markar S, Karthikesalingam A et al. (2013) A meta-analysis of probiotic and synbiotic
use in elective surgery: does nutrition modulation of the gut microbiome improve clinical
outcome? Jpen: Journal of Parenteral & Enteral Nutrition 37:243-253.

Gurusamy KS, Nagendran M, and Davidson BR. (2014) Methods of preventing bacterial sepsis
and wound complications after liver transplantation. [Review][Update of Cochrane Database Syst
Rev. 2008;(4):CD006660; PMID: 18843724]. Cochrane Database of Systematic Reviews
3:CD006660.

Lytvyn L, Quach K, Banfield L et al. (2016) Probiotics and synbiotics for the prevention of
postoperative infections following abdominal surgery: a systematic review and meta-analysis of
randomized controlled trials. [Review]. Journal of Hospital Infection 92:130-139.

Sawas T, Al HS, Hernaez R et al. (2015) Patients Receiving Prebiotics and Probiotics Before
Liver Transplantation Develop Fewer Infections Than Controls: A Systematic Review and Meta-
Analysis. Clinical Gastroenterology & Hepatology 13:1567-1574.

Rammohan A, Sathyanesan J, Rajendran K et al. (2015) Synbiotics in surgery for chronic
pancreatitis: Are they truly effective?: A single-blind prospective randomized control trial. Annals
of Surgery.262 (1) (pp 31-37), 2015.Date of Publication: 01 Jul 2015. 31-37.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 78 of 79



321.

322.

323.

324.

325.

326.

327.

328.

329.

330.

Sommacal HM, Bersch VP, Vitola SP et al. (2015) Perioperative synbiotics decrease
postoperative complications in periampullary neoplasms: A randomized, double-blind clinical trial.
Nutrition and Cancer.67 (3) (pp 457-462), 2015.Date of Publication: 03 Apr 2015. 457-462.

Komatsu S, Sakamoto E, Norimizu S et al. (2016) Efficacy of perioperative synbiotics treatment
for the prevention of surgical site infection after laparoscopic colorectal surgery: a randomized
controlled trial. Surgery Today 46:479-490.

Hegazi RA, Hustead DS, and Evans DC. (2014) Preoperative standard oral nutrition supplements
vs immunonutrition: Results of a systematic review and meta-analysis. Journal of the American
College of Surgeons.219 (5) (pp 1078-1087), 2014.Date of Publication: 01 Nov 2014. 1078-1087.

Liu M, Yang J, Yu X et al. (2015) The role of perioperative oral nutritional supplementation in
elderly patients after hip surgery. [Review]. Clinical Interventions In Aging 10:849-858.

Vidal-Casariego A, Calleja-Fernandez A, Villar-Taibo R et al. (2014) Efficacy of arginine-enriched
enteral formulas in the reduction of surgical complications in head and neck cancer: a systematic
review and meta-analysis. [Review]. Clinical Nutrition 33:951-957.

Mazaki T, Ishii Y, and Murai I. (2015) Immunoenhancing enteral and parenteral nutrition for
gastrointestinal surgery: a multiple-treatments meta-analysis. [Review]. Annals of Surgery
261:662-669.

Song GM, Tian X, Zhang L et al. (2015) Immunonutrition Support for Patients Undergoing
Surgery for Gastrointestinal Malignancy: Preoperative, Postoperative, or Perioperative? A
Bayesian Network Meta-Analysis of Randomized Controlled Trials. Medicine 94:e1225.

Akbarzadeh M, Eftekhari MH, Shafa M et al. (2016) Effects of a New Metabolic Conditioning
Supplement on Perioperative Metabolic Stress and Clinical Outcomes: A Randomized, Placebo-
Controlled Trial. Iranian Red Crescent Medical Journal 18:€26207.

Gillespie BM, Chaboyer W, Thalib L et al. (2014) Effect of using a safety checklist on patient
complications after surgery: a systematic review and meta-analysis. [Review]. Anesthesiology
120:1380-1389.

Tanner J, Padley W, Assadian O et al. (2015) Do surgical care bundles reduce the risk of surgical
site infections in patients undergoing colorectal surgery? A systematic review and cohort meta-
analysis of 8,515 patients. [Review]. Surgery 158:66-77.

Appendix A: summary of new evidence from 8-year surveillance of Surgical site infections:
prevention and treatment (2008) NICE guideline CG74 79 of 79



