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Abstract 

Background 

Surgical site infections (SSI) are a leading cause of postoperative 

morbidity, prolonged hospitalisation, and significant healthcare costs. 

Antimicrobial dressings may mitigate SSI risk by minimising local 

microbial burden, but their effectiveness remains uncertain.

Methods 

MEDLINE, EMBASE, CINAHL, and Cochrane CENTRAL were searched from 

inception to July 2024, supplemented by searches of clinical trial 

registries, grey literature, and citation chasing. Randomised controlled 

trials (RCTs) comparing antimicrobial dressings with any other inert 

dressing for closed incisional wounds following elective or emergency 

surgery were included. Data were extracted in duplicate, risk of bias was 

assessed with RoB 2, and certainty of evidence with GRADE. Pairwise 

random-effects meta-analyses were performed. The primary outcome was

SSI within 30 days (90 days if prosthesis used); secondary outcomes 

included adverse events and costs.

Results:

Thirty-five RCTs involving 8718 participants were included. Meta-analyses 

were conducted for silver (21 studies, n=5504), dialkylcarbomyl chloride 

(DACC) (3 studies, n=892), and mupirocin (3 studies, n=1320). Compared 

to standard dressings, silver dressings reduced the risk of SSI by 22% (RR 

0.78; CI 0.62-0.97; I²=43%; moderate-certainty evidence). DACC dressings

halved the risk of SSI (RR 0.49; CI 0.29-0.83; I²=0%; moderate-certainty) 

compared to standard dressings. Mupirocin dressings were not associated 

with SSI prevention (RR 0.62; 95% CI 0.15-2.63; I²=67%; very low-

certainty evidence). Evidence for other agents was insufficient.

Conclusion:

Silver and DACC dressings probably reduce the risk of SSI in closed 

surgical wounds. There is residual uncertainty over the clinical 

effectiveness of other antimicrobial dressings. 
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Lay Summary 

Surgical wounds sometimes become infected, which can delay healing 
and need extra treatment. Many hospitals use antimicrobial dressing to 
try to prevent infections, but it has been unclear how well they work and if
they are worth the cost. 
We reviewed 35 clinical trials involving over 8,700 patients to compare 
these dressings with standard ones. 
We found that silver and DACC dressings probably reduce the risk of 
infection, while evidence on other antimicrobial dressings were unclear. 
Side effects were rare. 
Overall, certain antimicrobial dressings appear helpful, but stronger 
research is still needed to guide routine use and ensure good value for the
NHS.



Introduction

Surgical site infection (SSI) can compromise healing, leading to delayed 

recovery, poor wound cosmesis 1, deep tissue infection, or systemic 

complications 2. SSI accounts for 20% of all hospital acquired infections 

(HAI):3 they are associated with a 2–11 fold increase in mortality risk, 

prolong hospital stays by an average of 7–10 days, and contribute an 

estimated $3.5 to $10 billion annually in additional healthcare costs in the

US.4 SSI also negatively impacts patient-reported health-utility for up to 12

months post-operatively 5. 

Despite extensive prevention guidelines, this remains a fundamental issue

across all surgical specialities 6. One area of ongoing interest is the role of 

antimicrobial dressings, incorporate agents such as silver, iodine, 

polyhexanide, and dialkylcarbamoyl chloride (DACC) to reduce bacterial 

load at the wound surface. With rising antimicrobial resistance, it is 

increasingly important to adopt strategies that reduce reliance on 

systemic antibiotics. More than 70% of pathogenic bacteria are now 

resistant to at least one common antibiotic, however these resistance 

mechanisms are not influenced by the use of common agents found in 

antimicrobial dressings such as silver and DACC.7 Despite numerous trials,

the comparative effectiveness of these dressings remains unclear, and 

guidelines for dressing choice after surgery are lacking. 

This review aims to synthesise the available evidence on the effectiveness

of antimicrobial dressings in preventing SSIs, to guide current practice and

inform the future direction of research to optimise wound dressings in the 

post-operative period. 

Methodology

This systematic review and meta-analysis has been conducted according 

to the Cochrane Handbook for Systematic Reviews of Interventions 

guidance and reported according to the Preferred Reporting Items for 



Systematic reviews and Meta-Analyses (PRISMA) statement.8,9 The 

protocol was registered with PROSPERO (ID CRD42023410085).

Eligibility Criteria

We included randomised controlled trials (RCTs) comparing antimicrobial 

dressings to any other dressing in primary wound closures following 

elective or emergency surgery. We included studies in which patients had 

a single incisional wound. There were no restrictions on patient 

demographics, type of surgery, or language. We excluded studies 

involving secondary-intention healing, primarily infected wounds, mucosal

surfaces, or non-randomised designs.

Interventions and Outcomes

Eligible antimicrobial dressings were identified from the National Institute 

for Healthcare and Excellence (NICE) British National Formulary and 

recent literature. 10, 7 Dressings were grouped by active agent (e.g. silver, 

iodine, chlorhexidine, DACC). The primary outcome was SSI within 30 days

(or 90 days with prosthesis). 11  SSI definitions were taken as reported in 

each study. Secondary outcomes included adverse reactions and cost 

data. 

Search Strategy 

MEDLINE, EMBASE, CINAHL and Cochrane CENTRAL were searched from 

inception up to 5th July 2024 (see supplementary material), supplemented 

by manual searches of the grey literature using related key words 

(ClinicalTrials.gov, WHO international Clinical Trials Registry Platform, and 

the first 200 results of google scholar ranked by relevance), and forward 

and backward citation chasing using CitationChaser12. Studies were 

screened by at least 2 independent reviewers (SY, JJ, ED , LJ) and 

disagreements were resolved via discussion with the senior author (JW). 

Data extraction



Data relating to study design, patient demographics and outcomes of 

interest were extracted and cross-checked by a second reviewer. When a 

single trial was reported in more than one publication, these were treated 

as multiple reports of the same study rather than independent datasets. 

As a result, we consulted 37 reports of 35 studies. The most complete and

detailed report was used as the primary data source, and supplementary 

reports were consulted only to clarify methods or outcomes. Clinical data 

from each trial were included once only to avoid double-counting, e.g., 

Stanirowski et al.’s 2016 RCT and subsequent 2019 economic evaluation 

were handled as a single study.

Risk of bias and confidence assessments 

Risk of bias (RoB) was assessed using the Cochrane ROB-2 tool by two 

independent reviewers. 13 Certainty of evidence was rated using GRADE.

Statistical Analysis 

We originally planned a network meta-analysis (NMA) to compare all 

available antimicrobial dressings, however, due to poor network 

connectivity , this was not feasible (Figure S1). Therefore, we used the 

meta (v7.0.0) package within R (v4.4.0) to conduct pairwise random-

effects meta-analyses  to yield risk ratios (RR) with 95% confidence 

intervals (CI), using intention-to-treat denominators. Between-study 

variance (τ²) was estimated using the restricted maximum likelihood 

method. Heterogeneity was assessed using the I² statistic. Sensitivity 

analyses were performed with exclusion studies at high or unknown RoB 

where feasible. 

Subgroup analyses were performed based on surgical site and wound 

contamination class. Studies were assigned a Centres for Disease Control 

and Prevention (CDC) wound class if >80% of procedures clearly fit a 

single category. A prevalence meta-analysis of adverse events was 

performed using metafor (v4.6.0) and meta (v7.0.0), with the Freeman-

Tukey transformation. Funnel plots and Egger’s test were used to explore 



small-study effects. The unit of analysis was the patient rather than 

individual surgical incisions.

Results

Study selection and characteristics

The search returned 6729 papers after deduplication, with a further 595 

papers identified through citation chasing. Of these, 35 RCTs (8718 

participants) met inclusion criteria (Figure S2).14–46,47 Study characteristics 

are summarised in Table S1. Silver, DACC and mupirocin dressings had 

sufficient data for meta-analysis. 

Risk of Methodological Bias Within Studies

RoB is summarised in Figure 1.48 Three studies were published as 

abstracts only and did not provide sufficient detail to assess RoB.43,45,46 

Most RCTs had aspects at moderate or high RoB; only eight were judged 

low risk. Additional important sources of bias not accounted for in 

Cochrane’s RoB 2 tool included inadequate follow up periods and 

subjective definitions of SSI (Table S2). 

Meta-analysis

Silver

Twenty-one studies (n=5504) were included. One study was excluded as 

silver was compared directly against framycetin; two double zero studies 

did not contribute. Silver dressings significantly reduced SSI risk vs. 

standard dressings (RR 0.78; CI 0.62-0.97; p=0.03; I²=43% (Figure 2). 

Sensitivity analyses (exclusion of high- and unknown RoB studies; 

inclusion of studies uses CDC or NHSN definitions of SSI) supported 

robustness (Figure S3). 



Subgroup analyses showed no effect in clean (RR 0.96; CI 0.76-1.22) or 

clean-contaminated wounds (RR 0.77; CI 0.57-1.05). There appeared to be

benefit in general surgery operations (RR 0.59; CI 0.39–0.88). Visual 

inspection of the funnel plot suggests some evidence of small-study 

effects (Figure S4) in which smaller studies tend to show slightly more 

protective effect, however Egger’s regression test was non-significant (t =

–1.68, df = 19, p = 0.11). The certainty of evidence was moderate as per 

GRADE (Table 1).

Three studies reported cost outcomes (Table S3).23,40,45 Struik et al, 2018 

also reported mean-wound related treatment costs, derived from a model 

incorporating dressing cost, dressing change rates, and a fixed 

attributable cost per SSI.40 Mean wound-related treatment costs were 

significantly lower in the silver group compared to standard dressings, 

both under a high-cost SSI model (€265.42 [SD = 908] vs. €470.65 [SD = 

1223], p < 0.001) and a low-cost model (€59.12 [SD = 129] vs. €67.55 

[SD = 172], p < 0.001). 

Adverse reactions to dressings were reported in 12 studies, including 

blistering, local allergic reactions and irritation requiring dressing removal.

The pooled prevalence was 0.14% (CI 0.00-0.54%) in the silver group and 

0.51% (CI 0.00-2.14%) in controls (Figure S5). 

DACC

Three studies (n = 892) were included. DACC dressings were associated 

with a statistically significant reduction in SSI (RR 0.49; CI 0.29-0.83; p = 

0.008; I²=0%) (Figure 3). The certainty of evidence was moderate as per 

GRADE (Table 1). 

A cost-effectiveness analysis (Stanirowski et al, 2019) using NHS unit 

costs demonstrated statistically significant savings of £24–£119 per 

patient with DACC dressings after caesarean section.49 



No adverse events were reported in DACC studies.

Mupirocin

Three studies (n=1320) were included. Results were highly imprecise and 

non-significant (RR 0.62; 95% CI 0.15-2.63; p = 0.52; I²=67% (Figure 4). 

Heterogeneity may reflect differences in wound contamination status and 

surgical fields (colorectal vs. skin surgery). The certainty of evidence was 

very low as per GRADE (Table 1). 

Dixon raised concerns about increased incidence of skin necrosis in the 

mupirocin group compared to controls (6/262 vs 1/516; p=0.007),43 

although Ruiz-Tovar and Ahmad reported no adverse events related to 

mupirocin use.14,31 

Narrative review 

Chlorhexidine 

A single study (Saad et al, 2022) compared chlorhexidine impregnated 

dressings against standard for caesarean sections in patients with a BMI 

>35, however there were no SSIs recorded in either group, likely due to 

the small sample size (n=77 per arm).33 

Copper

A single study (Arendsen et al, 2020) compared copper impregnated 

dressings (n=159) against standard (n=165) for caesarean sections.16 

Although the paper reports that copper dressings significantly reduced the

overall incidence of SSI (RR 0.61; CI 0.41-0.92), the incidence of 

superficial/deep SSI was not significantly different between study groups 

(p = 0.257). A significant relative risk reduction of 80.3% for Organ/Space 

SSI was observed in the study group (12.7% vs. 2.5%, P = 0.002), 

contributing to the overall reduction in SSI. 

Framycetin impregnated 



There were no RCTs directly comparing framycetin impregnated dressings

to non-antimicrobial dressings. Kuo et al, 2017 compared framycetin 

impregnated dressings to silver dressings, reporting a statistically 

significant higher rate of superficial SSI (8.3%) compared to the silver 

group (0.8%), p=0.01.26 

Povidone-Iodine 

Lim et al, 2019 compared povidone iodine-soaked dressings to standard 

gauze for patients undergoing breast surgery.46 This study was 

underpowered with 28 patients in each arm. Only one SSI was detected in 

the control group, although this is not enough evidence to base any 

conclusions. 

Polyhexamethylene biguanide impregnated dressing

Seibert et al, 2009 compared a polyhexamethylene biguanide 

impregnated dressing (n=141) to a standard dressing (n=134) in patients 

undergoing hip and knee surgery.50 Five surgical infections were detected 

in the control group and two in the study group, which was non-significant

(p=0.40); this study may have been too underpowered to reach statistical 

significance. 

Vitamin E-Silicone 

Ruiz-Tovar et al, 2019 compared vitamin E-silicone dressings against 

standard to cover Pfannestiel wounds after elective laparoscopic 

colorectal surgery (n=60 per arm).32 SSI rate was 3.4% in the E-Sil group 

and 17.2% in the control group (P = 0.013). This study had a low risk of 

bias and suggests that vitamin E-silicone dressings may be beneficial to 

reduce SSI, however it is limited by a small sample size and is not 

generalisable. 

Discussion



There is wide variation in dressing use in clinical practice, perpetuated by 

unclear guidelines. The UK NICE advise health care professionals to “cover

surgical incisions with an appropriate interactive dressing at the end of 

the operation” with no further recommendations. 3 The United States CDC 

evidence-based review recommendations state “antimicrobial dressings 

applied to surgical incision following primary closure is an unresolved 

issue with no current recommendations”; the American College of 

Surgeons and Surgical infection Society SSI guidelines state “Mupirocin 

topic antibiotic application can decrease SSI compared with a standard 

dressing”. 50,51 Consequently, dressing selection is often influenced by 

individual clinician experience and preferences. 53 When a dressing cannot

be adequately justified on clinical grounds, the least costly option is often 

chosen. 53 Given that antimicrobial dressings are more expensive than 

standard, their cost-effectiveness must be robustly demonstrated before 

they can be incorporated into clinical guidelines.

Our systematic review and meta-analysis demonstrated a modest but 

statistically significant reduction in the rate of SSI with the use of silver 

containing dressings compared to standard for closed incisional wounds. 

This is in agreement with Younes (2025)54 but our review incorporated 

non-English studies and twice as much data on silver. The effect of silver 

is biologically plausible as silver ions possess broad-spectrum 

antimicrobial activity and can reduce local bioburden at the wound 

surface.7 However, the included studies varied in comparator dressings—

some used simple gauze, while others used advanced occlusive dressings,

which may themselves alter SSI risk by preserving moisture balance and 

preventing maceration.55 Despite potential sources of clinical 

heterogeneity, there was minimal statistical heterogeneity which endorses

the interpretation. 

Our meta-analysis of DACC-impregnated dressings found a reduction in 

the risk of SSI compared to standard dressings. It should be noted that 

this moderate certainty evidence is drawn from a small number of trials 



with high to intermediate risk of bias, and follow-up periods  <30 days, 

introducing indirectness. DACC-impregnated dressings irreversibly bind 

and remove pathogens from the wound surface without releasing 

chemical agents.56 They are being used increasingly across the UK 

following guidance released by NICE in 2021 supporting its use for closed 

surgical wounds after caesarean section and vascular surgery.57 The 

DRESSINg trial, a multicentre RCT assessing the clinical and cost 

effectiveness of (DACC) coated dressings in clean or clean-contaminated 

vascular surgery is currently recruiting, and may further build on this 

evidence base.58 

Despite recommendations by the American College of Surgeons,3 the 

evidence for mupirocin dressings remains highly uncertain, limited by 

imprecision, heterogeneity, and indirectness. Vitamin E-silicone dressings 

and polyhexamethylene biguanide impregnated dressings may reduce the

risk of SSI, although evidence is limited by small sample sizes.32,50 

One study found copper dressings to significantly reduce deep/organ 

space infections, without affecting the rate of superficial SSI.16 This is 

biologically implausible and likely reflects confounding or bias. 

Antimicrobial dressings act locally at the wound surface by reducing 

bacterial colonisation and superficial contamination;7 it is unlikely that 

they penetrate to deeper tissue layers or anatomical spaces.59 A deep or 

organ-space SSI is typically caused by endogenous flora introduced during

surgery, contamination of deep tissues, or systemic risk factors (e.g. 

immunosuppression, diabetes, prolonged operative time). They may also 

develop through contiguous spread from superficial sites.11 It is therefore 

counterintuitive that a topical intervention would selectively reduce deep 

infections. This anomaly may be explained by methodological limitations 

such as baseline imbalances (e.g. more contaminated cases in the control 

group), inconsistent application of SSI definitions, or chance findings in 

this underpowered trial. 



The SSI rate reported in this study was 24.1%, the highest amongst the 

studies included in this systematic review and far greater than the global 

pooled SSI incidence following caesarean section of 5.63%.60 Of note, only 

6.2% of SSIs were detected in hospital with the remainder detected after 

discharge. This is in keeping with systematic review findings that over 

60% of SSIs occur after discharge and may be managed outside 

hospitals.61 In light of this, it is especially important to note that 2 of 3 

studies included in the DACC meta-analysis only followed patients up for 

14 days after caesarean sections. The importance of adequate follow up 

has been highlighted in recent literature. It can be seen in many studies 

that longer follow up equates to higher rates of SSI detection, for 

example, a nation-wide analysis of antibiotic prescribing following hand 

trauma surgery showed SSI rates of 6.2% within 30 days, rising to 14.4% 

by 90 days.62 In the studies identified by this systematic review, only 23 of

35 studies followed patients up for at least 30 days. 

Adverse events to dressings were rare and mild, and not significantly 

different between silver and control groups. The observed variation may 

reflect differences in dressing location; for example, Chugaev reported 

higher blistering rates with standard dressings applied over the knee joint,

a site subject to frequent movement and friction.20

Cost-analysis

Kadar et al, 2015 evaluated the cost of silver dressings in orthopaedic 

surgery and reported that their use increased dressing costs by 408% and

292% at postoperative days 5 and 7, respectively, compared to standard 

dressings—raising concerns about affordability and value for money.23 In 

contrast, Struik et al, 2018 suggested that the use of a silver 

carboxymethylcellulose dressing  in breast cancer surgery may reduce 

total wound-related costs, estimating mean costs of €265.42 versus 

€470.65 in the control group under a high-cost SSI model.40 The 

interpretation of these findings is limited by very large standard 



deviations in cost estimates – exceeding the mean – suggesting 

considerable variability and likely skew from a small number of costly 

cases. The analysis was based on assumed SSI costs rather than patient-

level resource use and did not incorporate probabilistic sensitivity 

analysis. In the absence of a statistically significant reduction in SSI 

incidence in the study, these economic conclusions should be interpreted 

with caution.

In contrast, the cost-effectiveness analysis of DACC dressings by 

Stanirowski et al, 2019 demonstrated several methodological strengths. 

Using patient-level resource data from a randomised trial of DACC-

impregnated dressings following caesarean section, the authors applied 

UK NHS unit costs and showed statistically significant cost savings of £24–

£119 per patient, depending on the model used. Importantly, the analysis 

incorporated both a granular, itemised costing approach and a fixed per-

episode model, and was supported by comprehensive sensitivity analyses,

including probabilistic modelling. This supports the conclusion that DACC 

dressings are likely to be cost saving when used in high-volume 

procedures such as caesarean sections. While the trial was conducted 

outside the UK, the economic model was explicitly tailored to NHS 

practice. 

Limitations 

Variation in how SSIs were defined, diagnosed, and reported is likely to 

bias results. In addition, follow up duration was inconsistent: although 

most studies reported 30-day outcomes, 5/21 and 2/3 studies including in 

the silver and DACC meta-analyses had shorter follow up periods. This 

heterogeneity in outcome timing and ascertainment introduces 

indirectness and detection bias. Despite this, sensitivity analyses for silver

limited to studies with ≥30 day follow up and CDC/NHSN definition of SSI 

remained significant. Concerns about indirectness as well as overall 

concerns about risk of bias in included studies, led to downgrading of the 

certainty of evidence to moderate for both groups. Modelling rare events 



(SSI) is challenging and risks type II error and back-transformation 

inaccuracies. There is a possibility of publication bias in which smaller 

studies that did not find silver dressings to be effective may not have 

been published, although this finding was not statistically significant. The 

absence of head-to-head comparisons between most antimicrobial agents 

means that ranking (e.g. via network methods) is impossible and so the 

clinical application remains debatable. 

Implications for future practice and research

GRADE assessment indicated moderate-certainty evidence supporting 

both silver and DACC dressings for reducing SSI. This suggests that 

current evidence is sufficiently robust to inform practice, although future 

high-quality trials may refine the precision of effect estimates. For silver 

dressings, subgroup analyses hinted at variation by wound contamination 

status, with a signal towards greater benefit in procedures with higher 

baseline SSI risk. This pattern aligns with biological plausibility and 

suggests that silver dressings may be most appropriate in contexts where 

contamination risk is elevated. However, the overall cost-effectiveness of 

silver dressings remains uncertain, with existing economic evaluations 

offering mixed conclusions.

In contrast, the evidence for DACC dressings supports both clinical 

effectiveness and potential cost savings, particularly for high-volume 

procedures such as caesarean section. Nonetheless, the generalisability of

these findings to other surgical specialties remains unclear. Although 

follow-up in DACC trials was relatively short, longer surveillance may 

reveal an even greater reduction in SSI, given the evidence presented that

suggests a significant proportion of SSI develops post-discharge.

Perhaps the strongest signal from this review is that, despite widespread 

commercial and clinical enthusiasm, the overall evidence base for 

antimicrobial dressings remains limited. High-quality, comparative 



research is urgently needed to guide clinical decision-making and ensure 

that these increasingly promoted interventions are truly beneficial, cost-

effective, and appropriately targeted.

To inform clinical guidelines and support routine adoption of antimicrobial 

dressings, future research should prioritise multi-arm, multi-stage 

randomised controlled trials across a range of surgical specialties. Such 

trials should stratify by SSI risk (e.g., clean vs contaminated procedures) 

and include both patient-centred outcomes and detailed economic 

evaluations from a health system perspective. Ideally, such trials should 

adopt a pragmatic design with broad inclusion criteria, adequate follow-up

(≥30 days), and consistent use of CDC definitions for SSI to ensure 

generalisability and comparability. Cost-effectiveness analyses should be 

embedded prospectively using individual-level resource use and quality-

of-life measures to assess value alongside effectiveness. 

Conclusion 

Silver-containing and DACC-impregnated dressings reduce the risk of SSI 

in closed surgical wounds compared to non-antimicrobial dressings. Based 

on current RCT micro-costing, DACC is likely to save costs in high-volume obstetric 

surgery. Cost effectiveness data for silver dressings are inconsistent, model-based, 

and sensitive to assumed SSI costs. The evidence for mupirocin dressings 

remains highly uncertain with suggested increased risk of skin necrosis. 

There is residual uncertainty over the clinical effectiveness of other 

antimicrobial dressings. Further high-quality, multicentre trials are needed

to determine the comparative clinical and cost effectiveness of 

antimicrobial dressings across surgical specialties and patient groups.
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Figures



Figure 1: Risk of bias assessment according to Cochrane ROB2 tool



Figure 2: Forest plots showing results of meta-analysis for studies comparing silver dressings to standard, with 

subgroup analyses by wound contamination status (middle) and surgical speciality (right). RR = risk ratio; CI = 

confidence interval. 



Figure 3: Forest plot showing results of meta-analysis for studies 

comparing DACC impregnated dressings to standard. RR = risk ratio; CI = 

confidence interval. 

Figure 4: Forest plot showing results of meta-analysis for studies 

comparing Mupirocin ointment-impregnated dressings to standard. RR = 

risk ratio; CI = confidence interval. 

Tables

Table 1: GRADE summary of findings table for antimicrobial dressings to 

prevent surgical site infections

CI: confidence interval; RR: risk ratio
Explanations for downgrading 
a. Inclusion of studies at high risk of bias 
b. Varying definitions of surgical site infections and follow up lengths <30 
days 
c. I2 = 69% 
d. Very wide confidence interval spanning both substantial benefit and 
harm; small number of events 
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