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Abstract

Diabetic foot ulcers and venous leg ulcers are chronic wounds frequently encountered by dermatologists. Choosing appropriate
wound dressings can effectively promote wound healing and potentially reduce morbidity and financial burden experienced by
patients. The objective of our systematic review and meta-analysis was to evaluate wound healing efficacies of synthetic active
dressings in diabetic foot ulcer and venous leg ulcer management. For data collection, PubMed, Embase, Cochrane Library,
CINAHL, and clinicaltrials.gov online databases were searched from database inception to 10 May 2015. Fixed and random
effects modeling were used to calculate pooled risk ratios for complete ulcer healing from pairwise dressing comparisons. The
results of our review showed moderate-quality level evidence that hydrogels were more effective in healing diabetic foot ulcers
than basic wound contact dressings (RR 1.80 [95% Cl, 1.27-2.56]). The other dressing comparisons showed no statistically
significant differences between the interventions examined in terms of achieving complete diabetic foot ulcer healing. Non-
adherent dressings were more cost-effective than hydrofiber dressings for diabetic foot ulcers in terms of mean total cost per
patient of the dressings themselves. All venous leg ulcer pairwise dressing comparisons showed equivalent dressing efficacies in
terms of promoting complete ulcer healing. Overall, most synthetic active dressings and traditional wound dressings are equally
efficacious in treating diabetic foot ulcers and venous leg ulcers. For treating diabetic foot ulcers, hydrogels are more efficacious
than basic wound contact dressings, and non-adherent dressings are more cost-effective than hydrofiber dressings. Ultimately,
dressing choice should be tailored to the wound and the patient.

Keywords: alginate, foam, hydrocolloid, hydrofiber, hydrogel, diabetic foot ulcer, venous leg ulcer, systematic
review, meta-analysis
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Introduction

Diabetic foot ulcers and venous leg ulcers are both common types of chronic wounds with potentially serious consequences that
are often difficult to treat. Diabetic foot ulcers affect approximately 15-20% of diabetics in the United States and result in over
85,000 lower extremity amputations and billions of dollars in expenses yearly [1, 2]. Venous leg ulcers affect roughly 1% of
Americans and result in a financial burden of nearly $2 billion annually in the United States [3]. Both diabetic foot ulcers and
venous leg ulcers are primarily treated in outpatient settings and are often managed by dermatologists, primary care physicians,
and vascular surgeons [4]. Early intervention is paramount in order to promote ulcer healing and prevent recurrence [2]. Choosing
the appropriate dressing can assist in wound healing [5] and can therefore potentially obviate the need for inpatient management
or surgery, thus reducing patient morbidity and associated costs.

The ideal dressing should be cost-effective, provide a moist environment, absorb excess exudate from the wound bed, help with
autolytic debridement, speed up granulation, and help protect wounds from fluid loss and infection [6]. Furthermore, it should not
cause trauma upon removal, leave debris in the wound bed, damage the ulcer edges, cause discomfort with use, or induce an
allergic reaction [7-11]. Synthetic active dressings, such as acrylic, alginate, film, foam, hydrocolloid, hydrofiber, and hydrogel
dressings, have purportedly improved outcomes in many situations and have been slowly replacing gauze and other traditional
dressings. Although synthetic active dressings are advertised to make gauze and other traditional dressings appear antiquated by
comparison, their supposed superiority remains questionable in the context of diabetic foot ulcer and venous leg ulcer treatment
[12-19]. The purpose of our systematic review and meta-analysis is to critically assess the efficacies of alginate, foam,
hydrocolloid, hydrofiber, and hydrogel dressings in diabetic foot ulcer and venous leg ulcer healing and then make clinical
practice recommendations based on our findings.

4117 Titles and abstracts identified
through database searching:
Embase - 1488

M h d PubMed - 1334
et 0 S Cochrane - 407
CINAHL - 652 1654 Titles and abstracts \
clinicaltrials.gov - 236 excluded:

A systematic literature search was conducted using the
PubMed, Embase, Cochrane Library, CINAHL, and
clinicaltrials.gov online medical databases from database
inception to 10 May 2015. Figure 1 demonstrates the
process through which the articles included in our
systematic review and meta-analysis were chosen out of all
of the articles examined during our literature search. For all
five database queries, the following search expression in
which terms and phrases were combined through the
Boolean connectors AND and OR was entered: ((diabetic
foot ulcer OR diabetic foot ulcers) OR (venous leg ulcer OR
venous leg ulcers)) AND ((((((((((fiber OR fibrous OR
hydrofiber OR hydrofibre OR fibre OR fibers OR fibres OR
hydrofibers OR hydrofibres) OR (alginate OR alginates) OR
(foam OR foams) OR (hydrocolloid OR hydrocolloids OR
colloid OR colloids) OR (hydrogel OR hydrogels OR gel
OR gels) OR (amorphous) OR (film OR films) OR
(membrane OR membranes) OR (acrylic OR acrylics) OR
(dressing OR dressings)))))))))). Search results from
PubMed were limited to randomized-controlled trials
(RCTs), systematic reviews, meta-analyses, reviews, clinical
trials, comparative studies, controlled clinical trials, and
multicenter studies. No filters were applied to the Embase,
Cochrane Library, CINAHL, and clinicaltrials.gov searches.
For all five databases, we conducted our searches without
any language restrictions and assessed both published and
unpublished reports of data for eligibility.

Three of the authors (M.S., N.H., and R.N.) independently
reviewed the 2284 titles and abstracts identified during our
literature searches and narrowed them down to 630 full-text
articles on the basis of our predefined inclusion criteria.

2

2284 Titles and abstracts
after duplicates removed

630 Full-text articles

87 Additional full-text
articles (identified

through related articles
and citations) assessed

for eligibility

d for eligibility

13 RCTs and 1 CEA
from 7 articles and 4
Cochrane reviews
examining DFUs, and
19 RCTs and 1 CEA
from 12 articles and 3
Cochrane reviews
examining VLUs
included in qualitative
synthesis (systematic
review)

12 RCTs examining
DFUs and 19 RCTs
examining VLUs
included in
quantitative synthesis
(meta-analysis)

Not RCTs, CEAs, systematic
reviews, or meta-analyses
Did not examine acrylic,
alginate, film, foam,
hydrocolloid, hydrofiber, or
hydrogel dressings in DFU or
VLU management )

691 Full-text articles excluded:

Not RCTs, CEAs, systematic
reviews, or meta-analyses

Did not examine acrylic,
alginate, film, foam,
hydrocolloid, hydrofiber, or
hydrogel dressings in DFU or
VLU management

RCTs that did not report
proportion of ulcers
completely healed at end of
study follow-up

Study samples included patients
with chronic wounds other
than DFUs or VLUs and did
not delineate which data
pertained to DFUs or VLUs

Studies included topical
antibiotics or antimicrobials,
matrix devices, grafts, topical
growth factors, enzymatic
treatments, or negative
pressure wound therapy

Compression varied between
two arms of study

Comparisons between two
different dressings in the same

k\vound dressing category

1 RCT and 2 CEAs excluded fmm
meta-analysis but not systematic
review:

The RCT may have been
reporting data from the same
patient sample used in another
RCT that was included in the
meta-analysis

CEAs were never intended to be

K included in meta-analysis J

Figure 1. Flowchart demonstrating selection of studies for systematic
review and meta-analysis. CEA, cost-effectiveness analysis; DFU,
diabetic foot ulcer; VLU, venous leg ulcer; RCT, randomized-controlled

trial.



Eighty-seven additional full-text articles were identified through related articles and citations. These 717 articles were
subsequently evaluated by the same three authors using our predefined inclusion and exclusion criteria to determine which articles
were eligible for our systematic review and meta-analysis. At least two of the three authors needed to agree that an article met our
inclusion and exclusion criteria in order for it to be eligible. Of the 717 full-text articles assessed, 32 RCTs and two cost-
effectiveness analyses from 19 articles and seven Cochrane reviews were selected for our systematic review. One of these 32
RCTs [20] was excluded from our meta-analysis in order to limit potential multiple publication bias based on our suspicion that it
was reporting different outcome data for the same patient sample used in another RCT [21] that we chose to include in our meta-
analysis. Cost-effectiveness analyses were never intended to be included in the meta-analysis.

Inclusion criteria for our review included cost-effectiveness analyses, RCTs, systematic reviews, and meta-analyses examining the
efficacies of alginate, foam, hydrocolloid, hydrofiber, hydrogel, film, and acrylic dressings in the setting of either diabetic foot
ulcers or venous leg ulcers. Although dressing efficacy can be assessed through multiple different variables, we chose to measure
dressing efficacy specifically as the proportion of ulcers completely healed at the end of study follow-up for each dressing in order
to analyze a relatively objective variable that would likely maintain consistency across studies in terms of definition of outcome
measurement. A general overview of the characteristics of these seven dressings can be found in Table 1.

Table 1. Synthetic active dressings

Dressing Composition/Mechanism | Advantages/Indications Disadvantages/Contraindications
Acrylic Clear film Reserve for dry wounds or Little absorbency
Permeable to water vapor | minimally exudative wounds Can be difficult to remove
[33] [33] Do not use on infected or heavily exudative wounds [33]
Alginate Sodium/calcium salts of Low allergenicity Often requires secondary dressings for protection
alginic acid (brown algae | Painless and injury-free Gel can appear similar to pus in wound and thus may be
derivative) dressing changes mistaken for infection [5]
Loose framework Reduces pain at wound site Fibrous debris left in wound may cause foreign body-type
Gel forms on wound and | Can mold to fit wounds and reaction [11]
provides moist milieu pack cavities Do not use on dry wounds or wounds with necrotic tissue
conducive to healing Can use for bleeding wounds (exudates are needed for gel formation)
Highly absorbent Used for minimally, Caution advised when used on deep wounds since alginates
Promotes hemostasis moderately, and heavily can overstimulate fibroblasts and consequently inhibit
through calcium release exudative wounds, deep wound healing [7]
[7,11] chronic wounds, and inflamed
wounds with bacterial
contamination [7, 11, 34]
Film Semipermeable adhesive Retains moisture May strip skin upon removal
sheets Transparency allows Do not use on infected or heavily exudative wounds (films
Transparent visualization of wound without | can trap fluid and cause maceration) [11, 33]
Allows water vapor and necessitating dressing removal
oxygen exchange between | Protects wound from
wound bed and contamination (impermeable to
environment liquid and bacteria from
Non-absorbent [11, 33] outside environment)
Reserve for dry wounds or
minimally exudative wounds
[11, 33]
Foam Often composed of Nontraumatic dressing changes | Non-adherent, requires secondary dressings for protection
polyurethane [11] Opaque, so difficult to visualize wound without removing
Hydrophilic foam with Can use in minimally, dressing [5]
porous architecture moderately, or heavily Can produce malodorous discharge that may be mistaken
Moderately absorbent, exudative wounds and surface | for infection [11]
semi-occlusive epithelial wounds with Do not use polyurethane foam on dry wounds covered by
Permeable to water and sensitive skin [33] necrotic debris (could stimulate overgranulation) [5, 7]
gas (allows effective Can use in combination with
absorption of wound compression therapy for
exudate) [7] venous ulcers [7]




Hydrocolloid

Carboxymethylcellulose,
gelatin, and pectins that
absorb wound exudate to
form hydrophilic gel
Retains moisture [7, 35]
Absorbent [35]

Painless and injury-free
dressing changes

External layer of dressing
forms barrier to water (allows
patients to shower and protects
wound from environment)
Powder and paste forms of
hydrocolloid dressings can
treat deeper wounds

Used for dry wounds and
minimally to moderately
exudative wounds [7, 34, 35]

Can cause skin maceration around wounds secondary to
excessive moisture since they are occlusive dressings;
accordingly, limited utility in highly exudative wounds
Opaque, so difficult to visualize wound without removing
dressing [11]

Can produce malodorous discharge that may be mistaken
for infection [5]

Do not use on infected, necrotic, or very highly exudative
wounds [7]

fibers [11]

Exudate absorbed inside
hydrofibers, gel forms and
fills wound bed
Microbes/exudates
trapped inside gel, wound
kept moist, fibrinolysis
activated [7, 39]

absorption and retention [11]
Painless and injury-free
dressing changes

Can treat deep wounds

Ideal for wounds infected by
bacteria and moderately to
heavily exudative wounds [7,
39]

Hydrogel Insoluble methylacrylate Painless and injury-free Non-adherent, requires secondary dressings for protection
polymers with hydrophilic | dressing changes [11] Functions poorly as antimicrobial barrier
components [7, 36] Cooling effect decreases May overhydrate wound
Hydrophilic gel structure | wound-associated pain [5] Do not use on heavily exudative wounds (can cause
dissolves necrotic tissue Elasticity allows use on joints maceration of integument bordering wound) [7, 11, 38]
and promotes autolytic Gel can be directly applied to Caution in wounds that are infected [33]
debridement in wound wounds
[37] Surgical debridement
Retains moisture [11] unnecessary prior to
application on necrotic wounds
[7,38]
Can treat deep wounds
Used for dry wounds,
including those covered with
fibrin and necrotic devitalized
tissue [7, 36], and minimally
exudative wounds [11]
Hydrofiber Carboxymethylcellulose High degree of exudate Non-adherent, requires secondary dressings for protection

[5]

Do not use on dry wounds or minimally exudative wounds

[7]

Exclusion criteria included RCTs that did not report the proportion of ulcers completely healed at the end of study follow-up for
each dressing or provide enough data for this variable to be calculated. Additionally, RCTs with study samples that included

patients with chronic wounds other than diabetic foot ulcers or venous leg ulcers were excluded if they did not analyze the data for

diabetic foot ulcers or venous leg ulcers separately. Studies of wound dressings impregnated with topical antibiotics or
antimicrobials, such as silver, iodine, zinc, and honey, were excluded because the wound dressings in and of themselves alone
were the intervention being examined in our review. Based on the same reasoning, devices other than wound dressings, such as
matrix devices and grafts; topical growth factors, such as platelet-derived growth factor; enzymatic treatments, such as

collagenase and protease; and negative pressure wound therapy were also excluded from our review. Studies in which the amount
of compression applied or the methods used to apply compression to venous leg ulcers varied between the two arms of the study,
including studies that compared dressings against compression alone, were excluded since the difference in compression
prevented an evaluation of the efficacy of the dressing itself on ulcer healing. Comparisons between two different dressings in the
same wound dressing category (e.g., hydrocellular foam vs. polyurethane foam) were excluded as well since the focus of our
review was to compare dressings in different categories.

Three of the authors (M.S., N.H., and R.N.) independently extracted data and performed a systematic review. For each RCT, the
three authors recorded interventions; sample sizes; length of follow-up; proportion of ulcers completely healed at the end of study
follow-up with the associated risk ratio (RR), 95% confidence interval, and p-value; overall risk of bias and potential sources;
authors’ conclusions; and data from cost-effectiveness analyses if available. Overall risk of bias for each study was classified as
low, unclear, or high based on three key domains: randomization through random sequence generation, allocation concealment,
and blinding of outcome assessment. Studies at low risk of bias for all three key domains were determined to have low overall risk
of bias, whereas studies at high risk of bias for any one of the three key domains were rated as having high overall risk of bias.



Studies that did not meet the aforementioned criteria for either low overall risk of bias or high overall risk of bias were categorized
as having unclear overall risk of bias. This method for assessing risk of bias was based on the system used by a Cochrane review
from Dumville et al. [15]. The same three authors (M.S., N.H., and R.N.) independently assessed the quality of evidence for each
RCT and subsequently graded the strength of their clinical recommendations based on available data pertaining to risks, benefits,
costs, and biases. Determinations of quality of evidence (A, B, C) and grade of recommendation (1, 2A, 2B) were based on the
stratification systems published in the Archives of Dermatology by Robinson et al. [22]. Quality of evidence was categorized as A
(systematic reviews or meta-analyses, RCTs with consistent findings, and all-or-none observational studies), B (systematic
reviews or meta-analyses of lower-quality RCTs/clinical trials or studies with limitations and inconsistent findings, lower quality
RCTs/clinical trials, cohort studies, and case control studies), and C (case series, usual practice, consensus guidelines, and expert
opinions). RCTs at low overall risk of bias were ranked as having level A quality of evidence, whereas RCTs classified as having
unclear or high overall risk of bias were categorized as having level B quality of evidence. The three authors (M.S., N.H., and
R.N.) independently rated each RCT as having high-, moderate-, or low-quality evidence based on the aforementioned
classification system for evidence quality A, B, or C, respectively. Grade 1 recommendations were reserved for strong
recommendations based on high-quality patient-oriented evidence. In contrast, grade 2A and 2B recommendations were assigned
to weak recommendations based on moderate/limited-quality patient-oriented evidence and low-quality evidence, respectively
[22]. Final determinations of quality of evidence and grade of recommendation were based on consensus amongst the three
authors.

For our statistical analyses, a p-value <0.05 was considered statistically significant. We utilized the Mantel-Haenszel method to
calculate the pooled RR for each set of pairwise comparisons of complete ulcer healing incidences among dressings used to treat
diabetic foot ulcers and venous leg ulcers via the fixed effects model under the assumption that results were pooled from RCTs
with low statistical heterogeneity and lack of apparent clinical heterogeneity. Clinical heterogeneity was evaluated based on our
assessment of the study populations, interventions, and outcomes measured for each RCT. Statistical heterogeneity was assessed
using the Chi? test in conjunction with the I statistic. An I? statistic <40% implied low statistical heterogeneity and supported the
use of a fixed effects model to calculate pooled RR. Either a significance level of p<0.10 with the Chi? test or an I? statistic >40%
was considered to indicate statistical heterogeneity and thus warrant determination of the pooled RR under the random effects
model as well. In cases where the pooled RR was calculated using the fixed effects model and the random effects model, both
values for the pooled RR were reported. We planned to avoid pooling data in cases where statistical heterogeneity was very high
(i.e., an I? statistic >75%) and/or clinical heterogeneity was present. Our approach for assessing and dealing with heterogeneity
was based on the system used by a Cochrane review from O’Meara and Martyn-St James [18]. All statistical analyses were
conducted using commercial software (Review Manager, version 5.2; The Cochrane Collaboration).

Results

Despite our intent, we did not find any RCTs assessing efficacies of acrylic or film dressings for diabetic foot ulcers or venous leg
ulcers, hydrocolloids for diabetic foot ulcers, or hydrogels for venous leg ulcers that met our eligibility criteria. Table 2 presents
an overview of the 13 RCTs examining dressing efficacies in diabetic foot ulcers that were included in our systematic review. The
guantitative results of the fixed effects meta-analysis assessing the data from 12 of these 13 RCTs are shown in Figure 2. For the
foam vs. basic wound contact dressing comparison, Blackman et al.’s 1994 RCT [20] and Mazzone and Blackman’s 1993 RCT
[21] both appeared to have a similar study design with a similar number of participants comparing the same two interventions and
were both funded by the same company. Moreover, Blackman and Mazzone were listed as authors on both RCTs. However, the
outcome data reported varied between these two RCTs. Given our suspicion that these two RCTs were reporting different outcome
data from the same patient sample, we decided to include both RCTs in our systematic review but only include Mazzone and
Blackman’s 1993 RCT in our meta-analysis since it had a narrower confidence interval than Blackman et al.’s 1994 RCT. For the
pairwise comparisons of alginate vs. basic wound contact dressings, alginate vs. foam, foam vs. basic wound contact dressings,
and hydrofiber vs. basic wound contact dressings, the pooled RRs did not show statistically significant differences between the
two interventions in terms of experiencing complete diabetic foot ulcer healing. The pooled RR of the hydrogel vs. basic wound
contact dressing comparison (RR 1.80 [95% CI, 1.27 to 2.56], p=0.001) indicated that hydrogel dressings were more efficacious
than basic wound contact dressings in terms of achieving complete diabetic foot ulcer healing. Statistical heterogeneity was
present in the alginate vs. foam comparison (1°=45%) and the hydrofiber vs. basic wound contact dressing comparison (1°=54%).
Although the pooled RRs calculated using the random effects model for the alginate vs. foam comparison (RR 0.66 [95% CI, 0.33
to 1.29], p=0.22) and the hydrofiber vs. basic wound contact dressing comparison (RR 1.01 [95% ClI, 0.74 to 1.38], p=0.94) were
different from the pooled RRs calculated via the fixed effects model for these two comparisons, the pooled RRs from both models
indicated that there was no statistically significant difference between alginate and foam dressings or between hydrofiber and
basic wound contact dressings in terms of promoting complete diabetic foot ulcer healing.



An RCT by Jeffcoate et al. comparing hydrofiber and non-adherent dressings for diabetic foot ulcer management also included a

detailed cost-effectiveness analysis. There was no statistically significant difference between non-adherent dressings and

hydrofiber dressings in terms of cost of staff time associated with changing dressings, mean ulcer healing time, and the number of

dressings used per patient. However, the mean total cost per patient of the dressings themselves was less for non-adherent
dressings (£14.85 [95% CI, £12.10 to £17.61]) than for hydrofiber dressings (£43.60 [95% CI, £35.04 to £52.16]) [23].

Table 2. Randomized-controlled trials examining comparative efficacies of wound dressings in diabetic foot ulcer healing

Total sample: 39
Follow-up: 4 weeks

Difference not statistically
significant; RR 0.68 [0.26 to
1.77], p=0.43

ALC: Unclear (not reported)

BOA: High (outcome assessors not
blinded)

FUN: Commercial organization

Source, Interventions Proportions of Ulcers Risk of Bias (Low, Unclear, or Authors’
Year (n=sample size) and Completely Healed at End | High)i Conclusions and
Length of Follow-Up of Follow-Upf¥ Quality of
Evidence (QOE)
Ahroni etal., | Calcium alginate: 20 Calcium alginate: 5/20 (25%) | ORB: High Calcium alginate
1993 [13] Dry gauze: 19 Dry gauze: 7/19 (37%) RSG: Unclear (method not reported) | and dry gauze are

equally
efficacious
QOE: B

Donaghue et

Collagen alginate: 50

Collagen alginate: 24/50

ORB: Unclear

Collagen alginate

78.68], p=0.29

FUN: Commercial organization

al., 1998 [13, | Saline-moistened (48%) RSG: Unclear (method not reported) | and saline-
40] gauze: 25 Saline-moistened gauze: 9/25 | ALC: Unclear (not reported) moistened gauze
Total sample: 75 (36%) BOA: Unclear (unclear whether are equally
Follow-up: 8 weeks Difference not statistically outcome assessment was blinded) efficacious
significant; RR 1.33 [0.73to | FUN: Commercial organization QOE: B
2.42], p=0.34
Baker and Calcium alginate: 10 Calcium alginate: 4/10 (40%) | ORB: Unclear Foam is more
Creevy, 1993 | Foam: 10 Foam: 9/10 (90%) RSG: Low (method adequate) efficacious than
[13] Total sample: 20 Difference statistically ALC: Unclear (not reported) alginate
Follow-up: 12 weeks significant; RR 0.44 [0.20 to | BOA: Unclear (blinding not QOE: B
0.98], p=0.04 mentioned)
FUN: Not reported
Foster etal.,, | Calcium alginate: 15 Calcium alginate: 8/15 (53%) | ORB: Unclear Foam and
1994 [13] Foam: 15 Foam: 9/15 (60%) RSG: Unclear (method not reported) | alginates are
Total sample: 30 Difference not statistically ALC: Unclear (not reported) equally
Follow-up: 8 weeks significant; RR 0.89 [0.47 to | BOA: Unclear (blinding not efficacious
1.67], p=0.71 mentioned) QOE: B
FUN: Not reported
Blackmanet | Foam: 11 Foam: 3/11 (27%) ORB: Unclear Foam and wet-to-
al., 1994 [14, | Wet-to-dry saline Wet-to-dry saline gauze: 0/7 | RSG: Unclear (method not reported) | dry saline gauze
20] gauze: 7 (0%) ALC: Unclear (not reported) are equally
Total sample: 18 Difference not statistically BOA: Unclear (blinding not efficacious
Follow-up: 8 weeks significant; RR 4.67 [0.28 to | mentioned) QOE: B

Mazzone and
Blackman,
1993 [14, 21]

Foam: 11
Wet-to-dry saline
gauze: 8

Total sample: 19
Follow-up: 8 weeks

Foam: 7/11 (64%)
Wet-to-dry saline gauze: 2/8
(25%)

Difference not statistically
significant; RR 2.55 [0.71 to
9.16], p=0.15

ORB: Unclear

RSG: Unclear (method not reported)
ALC: Unclear (not reported)

BOA: Unclear (blinding not
mentioned)

FUN: Commercial organization

Foam and wet-to-
dry saline gauze
are equally
efficacious

QOE: B

FUN: Not reported

Roberts et Foam: 14 Foam: 6/14 (43%) ORB: Unclear Foam and saline-
al., 2001 [14] | Saline-soaked low- Saline-soaked low adherent RSG: Unclear (method not reported) | soaked low-
adherent dressings: 16 dressings: 4/16 (25%) ALC: Unclear (not reported) adherent
Total sample: 30 Difference not statistically BOA: Unclear (blinding not dressings are
Follow-up: 13 weeks significant; RR 1.71 [0.60 to | mentioned) equally
4.86], p=0.31 FUN: Commercial organization efficacious
QOE: B
Zhang and Foam: 24 Foam: 18/24 (75%) ORB: High Foam and
Xing, 2014 Vaseline gauze: 26 Vaseline gauze: 16/26 (62%) | RSG: Unclear (method not reported) | vaseline gauze
[41] Total sample: 50 Difference not statistically ALC: Unclear (not reported) are equally
Follow-up: 12 weeks significant; RR 1.22 [0.83to | BOA: High (outcome assessors not | efficacious
1.79], p=0.31 blinded) QOE: B




Jeffcoate et

Hydrofiber: 103

Hydrofiber: 46/103 (45%)

ORB: Low

Hydrofiber and

Total sample: 20
Follow-up: Not
reported, maximum
follow-up recorded was
350 days

Difference not statistically
significant; RR 0.90 [0.69 to
1.18], p=0.46

BOA: Unclear (unclear whether
outcome assessment was blinded)
FUN: Non-commercial organization

al., 2009 [15, | Non-adherent, knitted, Non-adherent dressings: RSG: Low (method adequate) non-adherent
23] viscose filament gauze: | 41/106 (39%) ALC: Low (central allocation via dressings are
106 Difference not statistically telephone) equally
Total sample: 209 significant; RR 1.15[0.84 to | BOA: Low (outcome assessors were | efficacious; non-
Follow-up: 24 weeks 1.59], p=0.38 blinded) adherent
FUN: Non-commercial organization | dressings are
more cost-
effective than
hydrofiber
QOE: A
Piaggesi et Hydrofiber: 10 Hydrofiber: 9/10 (90%) ORB: Unclear Hydrofiber and
al., 2001 [15, | Saline-moistened Saline-moistened gauze: RSG: Low (method adequate) saline-moistened
42] gauze: 10 10/10 (100%) ALC: Unclear (not reported) gauze are equally

efficacious
QOE: B

1998 [16, 43]

Saline-soaked gauze: 17
Total sample: 31
Follow-up: 16 weeks

Saline-soaked gauze: 6/17
(35%)

Difference statistically
significant; RR 2.23 [1.11 to
4.48], p=0.02

RSG: Unclear (method not reported)
ALC: Unclear (not reported)

BOA: Unclear (blinding not
mentioned)

FUN: Commercial organization

D’Hemecourt | Hydrogel: 70 Hydrogel: 25/70 (36%) ORB: Unclear Hydrogel and
etal., 1998 Wet-to-moist saline Wet-to-moist saline dressing: | RSG: Unclear (method not reported) | wet-to-moist
[16] dressing: 68 15/68 (22%) ALC: Unclear (not reported) saline dressings
Total sample: 138 Difference not statistically BOA: Low (outcome assessors were | are equally
Follow-up: 20 weeks significant; RR 1.62 [0.94 to | blinded) efficacious
2.80], p=0.08 FUN: Not reported QOE: B
Jensen etal., | Hydrogel: 14 Hydrogel: 11/14 (79%) ORB: Unclear Hydrogel is more

efficacious than
saline-soaked
gauze

QOE: B

Vandeputte
and Gryson,
1997 [16]

Hydrogel: 14

Dry gauze: 15

Total sample: 29
Follow-up: 12 weeks

Hydrogel: 14/15 (93%)

Dry gauze: 7/14 (50%)
Difference statistically
significant; RR 1.87 [1.09 to
3.21], p=0.02

ORB: Unclear

RSG: Unclear (method not reported)
ALC: Unclear (not reported)

BOA: Unclear (not clear who
assessed wounds for healing)

FUN: Not reported

Hydrogel is more
efficacious than
dry gauze

QOE: B

TRR, risk ratio followed by 95% confidence interval in brackets and p-value.

1Overall risk of bias (ORB) determined by risk of bias in three key domains: randomization through random sequence generation (RSG),
allocation concealment (ALC), and blinding of outcome assessment (BOA). Study at low ORB if at low risk of bias for all three key domains
(RSG, ALC, and BOA). Study at high ORB if at high risk of bias for any one of the three key domains. Study at unclear ORB if it did not meet
criteria for low ORB or high ORB. FUN, funding source.

Table 3 gives an overview of the 19 RCTs examining dressing efficacies in venous leg ulcers that were analyzed in our systematic
review and meta-analysis. The quantitative results of the fixed effects meta-analysis assessing the data from these 19 RCTs are
shown in Figure 3. For the pairwise comparisons of alginate vs. low-adherent dressings, alginate vs. hydrocolloid, alginate vs.
hydrofiber, foam vs. low-adherent dressings, foam vs. hydrocolloid, and hydrocolloid vs. low-adherent dressings, the pooled RRs
did not show statistically significant differences between the two interventions in terms of achieving complete venous leg ulcer
healing. Statistical heterogeneity was present in the alginate vs. hydrofiber comparison (1°=55%) and in the hydrocolloid vs. low-
adherent dressing comparison (p=0.03 for Chi® test and 1°=55%). Even though the pooled RRs calculated via the random effects
model for the alginate vs. hydrofiber comparison (RR 0.68 [95% CI, 0.22 to 2.09], p=0.50) and the hydrocolloid vs. low-adherent
dressing comparison (RR 1.15 [95% ClI, 0.93-1.43], p=0.21) varied from the pooled RRs calculated using the fixed effects model
for these two comparisons, the pooled RRs from both models indicated that there was no statistically significant difference
between alginate and hydrofiber dressings or between hydrocolloid and low-adherent dressings in terms of promoting complete
venous leg ulcer healing.



Group 1 Group 2 Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.1.1 ALG (G1) vs. BWC (G2)
Ahroni et al., 1993 5 20 7 19 37.4% 0.68 [0.26, 1.77] —
Donaghue et al., 1998 24 50 9 25 626% 1.33[0.73, 2.42] t
Subtotal (95% Cl) 70 44 100.0% 1.09 [0.66, 1.80]
Total events 29 16
Heterogeneity: Chi?=1.37, df =1 (P =0.24); 1> = 27%
Test for overall effect: Z=0.33 (P = 0.74)
2.1.2 ALG (G1) vs. Foam (G2)
Baker and Creevy, 1993 4 10 9 10 50.0% 0.44 [0.20, 0.98] —
Foster et al., 1994 8 15 9 15  50.0% 0.89[0.47, 1.67] —
Subtotal (95% ClI) 25 25 100.0% 0.67 [0.41, 1.08] <
Total events 12 18
Heterogeneity: Chi? = 1.83, df =1 (P = 0.18); I> = 45%
Test for overall effect: Z = 1.64 (P = 0.10)
2.1.3 Foam (G1) vs. BWC (G2)
Mazzone and Blackman,1993 7 1 2 8 10.8% 2.55[0.71, 9.16] _ =
Roberts et al., 2001 6 14 4 16 17.4% 1.71[0.60, 4.86] 9
Zhang and Xing, 2014 18 24 16 26 71.7% 1.22[0.83, 1.79] L
Subtotal (95% Cl) 49 50 100.0% 1.45 [1.00, 2.09] &
Total events 31 22
Heterogeneity: Chi? = 1.63, df =2 (P = 0.44); 1> = 0%
Test for overall effect: Z = 1.97 (P = 0.05)
2.1.4 HFR (G1) vs. BWC (G2)
Jeffcoate et al., 2009 46 103 41 106 79.4% 1.15[0.84, 1.59]
Piaggesi et al., 2001 9 10 10 10 20.6% 0.90 [0.69, 1.18]
Subtotal (95% ClI) 113 116 100.0% 1.10 [0.85, 1.44]
Total events 55 51
Heterogeneity: Chi? = 2.18, df =1 (P = 0.14); 1> = 54%
Test for overall effect: Z=0.72 (P = 0.47)
2.1.5 HGL (G1) vs. BWC (G2)
D’Hemecourt et al., 1998 25 70 15 68 54.6% 1.62[0.94, 2.80] L
Jensen et al., 1998 11 14 6 17  19.4% 2.23[1.11, 4.48] ——
Vandeputte & Gryson, 1997 14 15 7 14 26.0% 1.87[1.09, 3.21] .
Subtotal (95% CI) 99 99 100.0% 1.80 [1.27, 2.56] &
Total events 50 28
Heterogeneity: Chi? = 0.52, df =2 (P = 0.77); I? = 0%
Test for overall effect: Z = 3.29 (P = 0.001)
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Figure 2. Diabetic foot ulcer fixed effects meta-analysis with pairwise dressing comparisons examining complete ulcer healing incidents. RR
>1 favors dressing in group 1, whereas RR <1 favors dressing in group 2. ALG, alginate; BWC, basic wound contact dressing; G1, group 1;
G2, group 2; HFR, hydrofiber; HGL, hydrogel; M-H, Mantel-Haenszel; middle vertical line, line of no difference; squares with horizontal
lines, risk ratios with 95% Cls; diamond, pooled analysis of overall 95% CI of effect estimate of two different dressings on complete ulcer
healing incidence.

Table 3. Randomized-controlled trials examining comparative efficacies of wound dressings in venous leg ulcer healing

Source, Interventions™ Proportion of Ulcers Risk of Bias (Low, Unclear, or Authors’ Conclusions
Year (n=sample size) and Completely Healed at End of | High)i and Quality of
Length of Follow-Up Follow-Up¥ Evidence (QOE)
Moffatt et | Alginate: 30 Alginate: 26/30 (87%) ORB: High Alginate and plain
al., 1992a | Plain non-adherent Plain non-adherent dressings: | RSG: Unclear (method not reported) | non-adherent
[17] dressings: 30 24/30 (80%) ALC: Unclear (not reported) dressings are equally
Total sample: 60 Difference not statistically BOA: High (outcome assessment efficacious
Follow-up: 12 weeks significant; RR 1.08 [0.86 to | not blinded) QOE: B
1.36], p=0.49 FUN: Commercial organization
Smith, Alginate: 18 Alginate: 2/18 (11%) ORB: Unclear Alginate and
1994 [17, Hydrocolloid: 22 Hydrocolloid: 4/22 (18%) RSG: Unclear (method not reported) | hydrocolloid are
44] Total sample: 40 Difference not statistically ALC: Unclear (not reported) equally efficacious
Follow-up: 6 weeks significant; RR 0.61 [0.13to | BOA: Unclear (blinding not QOE: B
2.96], p=0.54 mentioned)




FUN: Commercial organization

Armstrong | Alginate: 23 Alginate: 2/23 (9%) ORB: Unclear Alginate and
and Hydrofiber: 21 Hydrofiber: 6/21 (29%) RSG: Unclear (method not reported) | hydrofiber are equally
Ruckley, Total sample: 44 Difference not statistically ALC: Unclear (intervention efficacious
1997 [17, Follow-up: 6 weeks significant; RR 0.30 [0.07 to | allocated via sealed envelopes QOE: B
45] 1.35], p=0.12 opened in numerical order, whether
envelopes were opaque was not
reported)
BOA: Unclear (blinding not
mentioned)
FUN: Commercial organization
Harding et | Alginate:; 65 Alginate: 17/65 (26%) ORB: Unclear Alginate and
al., 2001 Hydrofiber: 66 Hydrofiber: 17/66 (26%) RSG: Unclear (method not reported) | hydrofiber are equally
[17, 46] Total sample: 131 Difference not statistically ALC: Unclear (intervention efficacious
Follow-up: 12 weeks significant; RR 1.02 [0.57 to | allocated via sealed envelopes, QOE: B
1.81], p=0.96 whether envelopes were opaque and
numbered sequentially was not
reported)
BOA: Unclear (blinding not
mentioned)
FUN: Commercial organization
Banerjee Foam: 36 Foam: 11/36 (31%) ORB: Unclear Foam and paraffin
etal., 1990 | Paraffin gauze: 35 Paraffin gauze: 8/35 (23%) RSG: Unclear (method not reported) | gauze are equally
[18] Total sample: 71 Difference not statistically ALC: Unclear (not reported) efficacious
Follow-up: 17 weeks significant; RR 1.34 [0.61 to | BOA: Unclear (blinding not QOE: B
2.92], p=0.46 mentioned)
FUN: Not reported
Callamet | Foam: 66 Foam: 31/66 (47%) ORB: Unclear Foam and non-
al., 1992 Non-adherent Non-adherent dressings: RSG: Unclear (method not reported) | adherent dressings are
[18] dressings: 66 23/66 (35%) ALC: Unclear (not reported) equally efficacious
Total sample: 132 Difference not statistically BOA: Unclear (blinding not QOE: B
Follow-up: 12 weeks significant; RR 1.35[0.89 to | mentioned)
2.05], p=0.16 FUN: Non-commercial
organization, but commercial
organization provided bandages and
dressings
Bowszyc Polyurethane foam: 41 | Polyurethane foam: 24/41 ORB: Unclear Polyurethane foam
etal., 1995 | Hydrocolloid: 41 (59%) RSG: Unclear (insufficient detail to | and hydrocolloid are
[18, 47] Total sample: 82 Hydrocolloid: 24/41 (59%) determine whether method was equally efficacious
Follow-up: 16 weeks Difference not statistically adequate) QOE: B
significant; RR 1.00 [0.51to | ALC: Unclear (not reported)
1.95], p=1.00 BOA: Unclear (blinding not
mentioned)
FUN: Commercial organization
Charles et | Polyurethane foam: 31 | Polyurethane foam: 18/31 ORB: Unclear Polyurethane foam
al., 2002 Hydrocolloid: 60 (58%) RSG: Low (method adequate) and hydrocolloid are
[18, 48] Total sample: 91 Hydrocolloid: 34/60 (57%) ALC: Unclear (not reported) equally efficacious
Follow-up: 12 weeks Difference not statistically BOA: Unclear (blinding not QOE: B
significant; RR 1.02 [0.71 to | mentioned)
1.49], p=0.90 FUN: Commercial organization
Thomas et | Polyurethane foam: 50 | Polyurethane foam: 17/50 ORB: Unclear Polyurethane foam
al., 1997 Hydrocolloid: 50 (34%) RSG: Unclear (method not reported) | and hydrocolloid are
[18, 49] Total sample: 100 Hydrocolloid: 19/50 (38%) ALC: Unclear (intervention equally efficacious

Follow-up: 13 weeks

Difference not statistically
significant; RR 0.89 [0.53 to
1.51], p=0.68

allocated via sealed envelopes,
whether envelopes were opaque and
numbered sequentially was not
reported)

BOA: Unclear (unclear whether
outcome assessors were blinded)
FUN: Not reported

QOE: B




Vanscheidt

Hydrocellular foam: 52

Hydrocellular foam: 20/52

ORB: Unclear

Hydrocellular foam

et. al, 2004 | Hydrocolloid: 55 (38%) RSG: Unclear (method not reported) | and hydrocolloid are
[18, 50] Total sample: 107 Hydrocolloid: 20/55 (36%) ALC: Unclear (not reported) equally efficacious
Follow-up: 12 weeks Difference not statistically BOA: Unclear (blinding not QOE: B
significant; RR 1.06 [0.65 to | mentioned)
1.73], p=0.82 FUN: Commercial organization
Zuccarelli, | Hydrocellular foam: 19 | Hydrocellular foam: 9/19 ORB: Unclear Hydrocellular foam
1992 [18] | Hydrocolloid: 19 (47%) RSG: Unclear (method not reported) | and hydrocolloid are
Total sample: 38 Hydrocolloid: 9/19 (47%) ALC: Unclear (not reported) equally efficacious
Follow-up: 12 weeks Difference not statistically BOA: Unclear (blinding not QOE: B
significant; RR 1.00 [0.51 to | mentioned)
1.95], p=1.00 FUN: Commercial organization
Backhouse | Hydrocolloid: 28 Hydrocolloid: 21/28 (75%) ORB: Unclear Hydrocolloid and
etal., 1987 | Non-adherent Non-adherent dressings: RSG: Unclear (method not reported) | non-adherent
[19, 51] dressings: 28 22128 (79%) ALC: Unclear (not reported) dressings are equally
Total: 56 Difference not statistically BOA: Unclear (blinding not efficacious
Follow-up: 12 weeks significant; RR 0.95 [0.72 to | mentioned) QOE: B
1.27], p=0.75 FUN: Not reported
Blair et al., | Hydrocolloid: 30 Hydrocolloid: 22/30 (73%) ORB: Unclear Hydrocolloid and
1988 [19] | Non-adherent Non-adherent dressings: RSG: Low (method adequate) non-adherent
dressings: 30 23/30 (77%) ALC: Unclear (intervention dressings are equally
Total sample: 60 Difference not statistically allocated via sealed envelopes, efficacious
Follow-up: 12 weeks significant; RR [0.71 to whether envelopes were opaque and | QOE: B
1.28], p=0.77 numbered sequentially was not
reported)
BOA: Unclear (blinding not
mentioned)
FUN: Not reported
Hansson et | Hydrocolloid: 48 Hydrocolloid: 5/48 (10%) ORB: Unclear Hydrocolloid and
al., 1998 Paraffin gauze: 49 Paraffin gauze: 7/49 (14%) RSG: Unclear (method not reported) | paraffin gauze are
[19, 25] Total sample: 97 Difference not statistically ALC: Unclear (not reported) equally efficacious
Follow-up: 12 weeks significant; RR 0.73 [0.25to | BOA: Unclear (blinding not QOE: B
2.14], p=0.57 mentioned)
FUN: Commercial organization
Meredith Hydrocolloid: 25 Hydrocolloid: 19/25 (76%) ORB: High Hydrocolloid is more
and Gray, | Paraffin gauze: 24 Paraffin gauze: 6/24 (25%) RSG: Low (method adequate) efficacious than
1988 [19] | Total sample: 49 Difference statistically ALC: Unclear (not reported) paraffin gauze
Follow-up: 6 weeks significant; RR 3.04 [1.47 to | BOA: High (outcome assessment QOE: B
6.29], p=0.003 not blinded)
FUN: Not reported
Moffatt et | Hydrocolloid: 30 Hydrocolloid: 13/30 (43%) ORB: Unclear Hydrocolloid and
al., 1992b | Non-adherent Non-adherent dressings: 7/30 | RSG: Low (method adequate) non-adherent
[19] dressings: 30 (23%) ALC: Unclear (not reported) dressings are equally
Total sample: 60 Difference not statistically BOA: Unclear (blinding not efficacious
Follow-up: 12 weeks significant; RR 1.86 [0.86 to | mentioned) QOE: B
4.00], p=0.11 FUN: Commercial organization
Nelson et | Hydrocolloid: 102 Hydrocolloid: 49/102 (48%) | ORB: High Hydrocolloid and
al., 1995 Non-adherent Non-adherent dressings: RSG: Low (method adequate) non-adherent
[19] dressings: 98 44/98 (45%) ALC: Low (method adequate, sealed | dressings are equally
Total sample: 200 Difference not statistically opaque envelopes that were efficacious
Follow-up: 24 weeks significant; RR 1.07 [0.79to | sequentially numbered) QOE: B
1.44], p=0.66 BOA: High (outcome assessment
not blinded)
FUN: Commercial organization
Nelson et | Hydrocolloid: 64 Hydrocolloid: 33/64 (52%) ORB: High Hydrocolloid and
al., 2007 Knitted viscose (non- Knitted viscose dressing: RSG: Low (method adequate) knitted viscose
[52] adherent) dressing: 60 33/60 (55%) ALC: Low (method adequate, sealed | dressings are equally

Total sample: 124

Difference not statistically

opaque envelopes that were

efficacious




Follow-up: 24 weeks significant; RR 0.94 [0.67 to | sequentially numbered) QOE: B
1.30], p=0.70 BOA: High (outcome assessment
not blinded)

FUN: Commercial organization

Srivastava | Hydrocolloid: 50 Hydrocolloid: 33/50 (66%) ORB: High Hydrocolloid is more
etal., 2001 | Paraffin gauze: 50 Paraffin gauze: 23/50 (46%) | RSG: Low (method adequate) efficacious than
[53] Total sample: 100 Difference statistically ALC: Low (method adequate, sealed | paraffin gauze
Follow-up: Not significant; RR 1.43 [1.00 to | opaque envelopes containing QOE: B
reported 2.06], p= 0.0495 computer-generated random
numbers)

BOA: High (outcome assessment
not blinded)

FUN: Commercial organization
*With two exceptions, all of the interventions listed in Table 3 were administered with concomitant compression. Banerjee et al. and Srivastava
et al. did not report whether the interventions in their studies were administered with concomitant compression.

TRR, risk ratio followed by 95% confidence interval in brackets and p-value.

1Overall risk of bias (ORB) determined by risk of bias in three key domains: randomization through random sequence generation (RSG),
allocation concealment (ALC), and blinding of outcome assessment (BOA). Study at low ORB if at low risk of bias for all three key domains
(RSG, ALC, and BOA). Study at high ORB if at high risk of bias for any one of the three key domains. Study at unclear ORB if it did not meet
criteria for low ORB or high ORB. FUN, funding source.

Group 1 Group 2 Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.1.1 ALG (G1) vs. LAD (G2)
Moffatt et al., 1992a 26 30 24 30 100.0% 1.08 [0.86, 1.36]
Subtotal (95% Cl) 30 30 100.0% 1.08 [0.86, 1.36]
Total events 26 24

Heterogeneity: Not applicable
Test for overall effect: Z = 0.69 (P = 0.49)

3.1.2 ALG (G1) vs. HCD (G2)

Smith, 1994 2 18 4 22 1000%  0.61[0.13, 2.96] i
Subtotal (95% CI) 18 22 100.0% 0.61 [0.13, 2.96]
Total events 2 4

Heterogeneity: Not applicable
Test for overall effect: Z = 0.61 (P = 0.54)

3.1.3 ALG (G1) vs. HFR (G2)

Armstrong & Ruckley, 1997 2 23 6 21 27.1% 0.30[0.07, 1.35] -
Harding et al., 2001 17 65 17 66 72.9% 1.02[0.57, 1.81] t
Subtotal (95% Cl) 88 87 100.0% 0.82[0.48, 1.40]

Total events 19 23

Heterogeneity: Chi? = 2.23, df = 1 (P = 0.14); 1> = 55%
Test for overall effect: Z = 0.72 (P = 0.47)

3.1.4 Foam (G1) vs. LAD (G2)

Banerjee et al., 1990 1" 36 8 35 26.1% 1.34[0.61, 2.92] i
Callam et al., 1992 31 66 23 66 73.9% 1.35[0.89, 2.05] !
Subtotal (95% CI) 102 101 100.0% 1.34[0.93, 1.95]

Total events 42 31

Heterogeneity: Chiz = 0.00, df = 1 (P = 0.99); I> = 0%
Test for overall effect: Z = 1.57 (P = 0.12)

3.1.5 Foam (G1) vs. HCD (G2)

Bowszyc et al., 1995 24 41 24 41 254% 1.00 [0.69, 1.44] -
Charles et al., 2002 18 31 34 60 24.5% 1.02[0.71, 1.49] *
Thomas et al., 1997 17 50 19 50 20.1% 0.89[0.53, 1.51] =5
Vanscheidt et. al, 2004 20 52 20 55 20.5% 1.06 [0.65, 1.73] =
Zuccarelli, 1992 9 19 9 19 9.5% 1.00 [0.51, 1.95] S
Subtotal (95% Cl) 193 225 100.0% 1.00 [0.81, 1.22] {)
Total events 88 106
Heterogeneity: Chi? = 0.24, df = 4 (P = 0.99); I1> = 0%
Test for overall effect: Z = 0.03 (P = 0.98)
3.1.6 HCD (G1) vs. LAD (G2)
Backhouse et al., 1987 21 28 22 28 13.2% 0.95[0.72, 1.27] i
Blair et al., 1988 22 30 23 30 13.8% 0.96 [0.71, 1.28] = &
Hansson et al., 1998 5 48 7. 49  4.1% 0.73 [0.25, 2.14] — =
Meredith and Gray, 1988 19 25 6 24 3.7% 3.04 [1.47, 6.29] D
Moffatt et al., 1992b 13 30 7 30 42% 1.86 [0.86, 4.00] G
Nelson et al., 1995 49 102 44 98 26.9% 1.07 [0.79, 1.44] *
Nelson et al., 2007 33 64 33 60 20.4% 0.94 [0.67, 1.30] -+
Srivastava et al., 2001 33 50 23 50 13.8% 1.43 [1.00, 2.06] ==
Subtotal (95% CI) 377 369 100.0% 1.15[1.00, 1.33] $
Total events 195 165
Heterogeneity: Chi? = 15.40, df = 7 (P = 0.03); I = 55%
Test for overall effect: Z = 1.98 (P = 0.05)
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Figure 3. Venous leg ulcer fixed effects meta-analysis with pairwise dressing comparisons examining complete ulcer healing incidences. RR
>1 favors dressing in group 1, whereas RR <1 favors dressing in group 2. ALG, alginate; G1, group 1; G2, group 2; HCD, hydrocolloid; HFR,
hydrofiber; LAD, low-adherent dressing; M-H, Mantel-Haenszel; middle vertical line, line of no difference; squares with horizontal lines, risk
ratios with 95% Cls; diamond, pooled analysis of overall 95% CI of effect estimate of two different dressings on complete ulcer healing
incidence.

A cost-effectiveness modeling study from Guest et al. estimated that the total United States healthcare costs per patient after 18
weeks of starting venous leg ulcer treatment with hydrofiber dressings and gauze dressings under compression were $3797 and
$5288, respectively. Their model was based on what they claimed to be a systematic review of the literature supplemented by
utilization estimates from a panel of clinicians and considered costs of dressings, time to complete ulcer healing, frequency of
dressing changes, and associated nursing and physician costs in their calculations. However, they did not mention whether they
assessed the studies they included for bias, and they did not report their search strategy. Furthermore, upon reviewing the RCTs
cited by Guest et al., we determined that the RCTs that we had also included in our systematic review and meta-analysis did not
actually compare hydrofiber dressings directly against gauze, and the other RCTs cited by Guest et al. were ones that we had
excluded from our review because they did not meet our inclusion and exclusion criteria. In fact, we did not find any RCTs
comparing hydrofiber vs. low-adherent dressings for treating venous leg ulcers that met our eligibility criteria during our literature
search. Additionally, we classified the utilization estimates from the panel of clinicians interviewed that were included in the
authors’ calculations to be expert opinion at best. Moreover, we were unable to determine the degree to which the utilization
estimates influenced the calculations in this study. Finally, this study was sponsored by a commercial organization, but the authors
reported no conflicts of interest directly relevant to their manuscript. However, they did not report whether anyone on the panel of
clinicians that they interviewed to obtain their utilization estimates had relevant conflicts of interest [24].

Discussion

Diabetic foot ulcers and venous leg ulcers contribute significantly to morbidity, healthcare costs, and overall quality of life.
Appropriate and diligent wound care is paramount for patients to achieve better outcomes related to these ulcers. Therefore, the
main goal of our systematic review and meta-analysis was to determine which wound dressings are most efficacious for treating
diabetic foot ulcers and venous leg ulcers.

Of the five sets of diabetic foot ulcer pairwise dressing comparisons examined in our systematic review and meta-analysis, only
hydrogel dressings demonstrated superiority over basic wound contact dressings in promoting complete ulcer healing to a degree
that was statistically significant. Accordingly, based on moderate-quality level B evidence from our meta-analysis of three RCTs
at unclear risk of bias, we give a weak grade 2A recommendation to use hydrogel dressings instead of basic wound contact
dressings in diabetic foot ulcer management. The pairwise comparisons of alginate vs. basic wound contact dressings, alginate vs.
foam, and foam vs. basic wound contact dressings included in our meta-analysis provided moderate-quality level B evidence that
there were no statistically significant differences in diabetic foot ulcer healing efficacies between the two interventions examined
in each comparison. As a result, we were unable to provide recommendations pertaining to which dressing is superior for treating
diabetic foot ulcers in the context of these pairwise comparisons.

The hydrofiber vs. basic wound contact dressing comparison included in our meta-analysis for diabetic foot ulcers showed no
statistically significant difference in complete wound healing efficacy between these two dressings, and was based on high-quality
level A evidence from Jeffcoate et al.’s RCT at low risk of bias and moderate-quality level B evidence from Piaggesi et al.’s RCT
at unclear risk of bias. Furthermore, the cost-effectiveness analysis included in Jeffcoate et al.’s RCT showed that the average total
cost of dressings per patient was less for non-adherent dressings than for hydrofiber dressings when treating diabetic foot ulcers
[23]. Therefore, based on high-quality level A evidence showing no statistically significant difference in wound-healing efficacy
between hydrofiber and non-adherent dressings and a statistically significant decrease in cost of dressings per patient observed
with non-adherent dressings relative to hydrofiber dressings, we give a strong grade 1 recommendation to use non-adherent
dressings instead of hydrofiber dressings to treat diabetic foot ulcers.

The venous leg ulcer pairwise comparisons of alginate vs. low-adherent dressings, alginate vs. hydrocolloid, alginate vs.
hydrofiber, foam vs. low-adherent dressings, foam vs. hydrocolloid, and hydrocolloid vs. low-adherent dressings included in our
meta-analysis revealed moderate-quality level B evidence that there were no statistically significant differences in ulcer healing
efficacies between the two interventions examined in each comparison. Therefore, we were unable to provide recommendations
pertaining to which dressing is superior for treating venous leg ulcers in the context of these pairwise comparisons. Of note,
although the meta-analyses of the venous leg ulcer pairwise comparisons of foam vs. hydrocolloid and hydrocolloid vs. low-
adherent dressings were each based on large pooled data samples from several RCTs, we still assigned moderate-quality level B



evidence to these meta-analyses based on risk of bias in these RCTs. All five RCTs assessed in the foam vs. hydrocolloid
comparison and four out of the eight RCTs analyzed in the hydrocolloid vs. low-adherent dressing comparison were at unclear
risk of bias. More importantly, the other four RCTs in the hydrocolloid vs. low-adherent dressing comparison, which collectively
comprised more than half of the entire pooled patient sample from all eight RCTs in this comparison, were at high risk of bias
because the outcome assessments were not blinded in any of these four RCTSs.

Cost plays a vital role in choosing between wound dressings, especially considering the lack of evidence of superiority of most
synthetic active dressings over basic wound contact or low-adherent dressings for diabetic foot ulcer and venous leg ulcer
management. Accordingly, cost-effectiveness analyses can provide data that can greatly influence dressing choice. However,
many of the cost-effectiveness analyses published do not provide enough detail regarding how they were performed, fail to
include the statistical significance of the differences in cost between dressings that they report, or neglect to examine several
variables that are crucial in order to accurately assess cost-effectiveness [25, 26, 27, 28, 29, 30]. Cost-effectiveness is related not
only to costs of the dressings themselves, but also to average wound healing times since wounds taking longer to heal can increase
costs of staff time associated with dressing changes and the number of dressings used [23, 24]. Even though Guest et al.’s cost-
effectiveness analysis comparing hydrofiber and gauze dressings under compression in venous leg ulcer management included
these important variables, in light of all of the threats to validity present in the study methods, we could not accurately determine
this study’s quality of evidence or use this study to make clinical recommendations [24]. With respect to all of the available
dressings, future studies should focus on performing more rigorous and extensive cost-effectiveness analyses without commercial
organization sponsorship, especially in the United States, where there are severe deficiencies in data pertaining to this critical
variable.

Our review had several strengths. For our literature search, we used five online medical databases to review both published and
unpublished reports of data from database inception to 10 May 2015, reviewing decades of literature in the process. Furthermore,
three authors independently isolated articles for systematic review and meta-analysis based on predefined inclusion and exclusion
criteria, extracted data from and assigned quality of evidence to the included RCTs, performed meta-analyses of these RCTs, and
wrote graded recommendations based on their findings. Subsequently, the three authors compared their notes and made final
determinations for these variables based on group consensus.

In order to minimize language bias in our systematic review, we conducted our literature searches without any language
restrictions. Although we were only able to include studies not published in English if the abstracts were written in English or if a
systematic review written in English listed the data from the study, we did not come across any instances where we were unable to
assess non-English sources for eligibility or include pertinent data from non-English sources in our systematic review and meta-
analysis if warranted.

Admittedly, our study also had several limitations. However, most of the major limitations of our review were related to the
quality of the studies available. Relatively few studies, most of which had small study populations, were available for the different
dressing comparisons. Out of the 11 pairwise dressing comparisons included in our meta-analysis, only 4 contained data pooled
from three or more RCTs, none of which contained data from studies at overall low risk of bias. Moreover, assessing overall risk
of bias for each RCT proved difficult due to poor reporting, especially related to descriptions of randomization methods,
allocation concealment, and blinding of outcome assessments. Only one RCT had low overall risk of bias, while 24 RCTs had
unclear overall risk of bias and seven RCTs had high overall risk of bias. All seven RCTs at high overall risk of bias were at high
risk of detection bias due to nonblinded outcome assessments, though three of these seven RCTs were at low risk of selection bias
based on adequate randomization methods and allocation concealment. Given the fact that only two of the RCTs examined in our
review were sponsored solely by non-commercial organizations, with the rest of the RCTs either receiving funding from
commercial organizations or not reporting their funding source, our review was likely subject to publication bias in spite of our
meticulous database searches. The presence of publication bias may be further suggested by the dearth of RCTs in the literature
reporting data indicative of superiority of traditional wound dressings over synthetic active dressings.

For our systematic review and meta-analysis, we only included RCTs that reported the proportion of ulcers completely healed at
the end of study follow-up. This was done in order to base our clinical practice recommendations on a presumably objective
variable that would be more likely to maintain uniformity between studies in terms of definition of outcome measured relative to
other variables that could be used to evaluate dressing efficacy. However, in the process, we did not assess other important
variables that could be used to choose between different dressings, such as rates of ulcer recurrence, adverse events, allergic
reactions, percentage of wound area healed, time to ulcer healing, ulcer healing rates, number of dressings used, and pain relief.
Moreover, we evaluated efficacies of dressings in different categories and did not attempt to compare efficacies of dressings in the
same category, limiting our ability to generalize our clinical practice recommendations to all dressings in the same category. Since
our review only examined dressings in the context of diabetic foot ulcers or venous leg ulcers, our findings cannot be applied to



other types of chronic wounds, such as pressure ulcers or arterial ulcers. Also, even though an attempt was made to examine the
cost-effectiveness of the dressings in our study, insufficient reliable data was available to compare the overall cost-effectiveness of
the different dressings. Out of all of the cost-effectiveness analyses examined during our literature search, only two met our
eligibility criteria, with one of these cost-effectiveness analyses producing questionable results that could not be used to make any
clinical recommendations.

In every pairwise comparison examined in our meta-analysis, there was no uniformity in length of study follow-up between the
RCTs pooled for each comparison. Moreover, the follow-up times for the majority of the RCTs were 8 or 12 weeks. Diabetic foot
ulcers and venous leg ulcers are chronic wounds that usually take longer than two-three months to heal [31, 32], so RCTs with
short follow-up times in which complete ulcer healing is assessed will have low event rates and consequently low power [19].
Therefore, pooling data from RCTs with different follow-up times may have increased clinical heterogeneity and consequently
reduced the validity of our results. However, since our goal was to compare the proportion of ulcers completely healed at the end
of study follow-up for each dressing, and because the two arms of each study were assessed for the same amount of time, we felt
that the RCTs pooled together still lacked enough clinical heterogeneity to allow comparisons to be made between RCTs
examining the same interventions in similar study populations.

Conclusion

In summary, although a variety of synthetic active dressings and traditional wound dressings are available to treat diabetic foot
ulcers and venous leg ulcers, most of the different options have similar efficacies in terms of achieving complete ulcer healing.
Accordingly, we are only able to make two clinical practice recommendations based on our systematic review and meta-analysis.
For diabetic foot ulcer management, we give a strong recommendation to use non-adherent dressings instead of the equally
efficacious but less cost-effective hydrofiber dressings, and a weak recommendation to use hydrogel dressings instead of the less
efficacious basic wound contact dressings. Overall, deciding which dressing is appropriate for each patient should depend on
healing benefit, exudate management, allergen exposure, local costs of available dressings, and physician and patient preference.
Future studies examining cost-effectiveness of the different wound dressings are in dire need, as data examining this critical
variable are currently lacking.
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