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Abstract

Effective exudate management is key for optimal ulcer healing. Superabsorbent

dressings are designed to have high fluid handling capacity, reduced risk of exu-

date leakage, fluid retention under compression, and to sequester harmful exu-

date components. This study aimed to systematically identify existing evidence

for the clinical efficacy and cost-effectiveness of superabsorbent dressings for

the treatment of moderate-to-highly exudating chronic ulcers of various etiolo-

gies. The aim is focused on examining the ‘class’ effect of all superabsorbers,
not any particular dressing. Clinical and cost effectiveness systematic reviews

were conducted, searching Embase, MEDLINE, the Cochrane Library, and the

Cumulative Index to Nursing and Allied Health Literature. The Cost Effective-

ness Analysis Registry and Econ papers were also searched for the economic

review. Outcomes of interest included ulcer closure, dressing properties,

hospital- and infection-related outcomes, safety, and economic outcomes. Four-

teen studies were included in the clinical systematic review. Eleven were case

series, with one randomised controlled trial, one retrospective matched observa-

tional study, and one retrospective cohort study. The studies investigated eight

superabsorbent dressings and were heterogeneous in their patient population

and outcomes. Superabsorbent dressings may result in favourable outcomes,

including reductions in frequency of dressing change and pain scores. As most

studies were case series, drawing firm conclusions was difficult due to absence

of a comparator arm. The economic systematic review identified seven studies,

five of which were cost-utility analyses. These suggested superabsorbent dress-

ings are a more cost-effective option for the treatment of chronic ulcers com-

pared with standard dressings. However, the small number and low quality of

studies identified in both reviews highlights the need for future research.

KEYWORD S

chronic ulcers, clinical effectiveness, cost-effectiveness, superabsorbent wound dressings,
systematic review

Key Messages
• Fourteen clinical studies and seven economic evaluations were included

in the systematic review.
• The studies investigated eight different superabsorbent dressings.
• Superabsorbent dressings showed potential favourable outcomes, such as

reduced frequency of dressing change and lower pain scores.
• Economic studies suggested that superabsorbent dressings are a more

cost-effective option for treating hard-to-heal wounds and chronic ulcers
compared to standard dressings.

• However, there were limitations, including a small number and low
quality of studies identified in both the clinical and economic reviews.

1 | INTRODUCTION

Chronic (or non-healing) ulcers are classified based on their
causative etiologies, including pressure ulcers/injuries
(PUs/PIs), diabetic foot ulcers (DFU), and venous leg ulcers

(VLUs)/arterial leg ulcers (ALUs). While healing can be
divided into four overlapping phases: haemostasis, inflam-
mation, proliferation and maturation/remodelling,1 chronic
ulcers do not progress through these stages in an orderly or
timely fashion.2 Often with a prolonged inflammation
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phase,3 they can take several months, or sometimes years,
to heal completely.4

Ulcer exudate (i.e., the fluid leaking from ulcer) is
produced as a natural part of the healing process and
supports it in several ways.5 However, its overproduction
or changes to the normal composition can impair ulcer
healing, and there are fundamental differences between
acute and chronic ulcer exudate.5 The latter contains
higher levels of pro-inflammatory macrophages,6

with reduced clearance capacity, creating a strong
inflammatory environment. Increased levels of matrix
metalloproteinases (MMP-2 and MMP-9),7–9 released by
macrophages, and lower levels of their inhibitors (tissue
inhibitors of metalloproteinases [TIMPs]),7 leads to
deregulated and excessive degradation of the skin's extra-
cellular matrix (ECM). Elevated levels of proteinases in
chronic ulcers, including MMPs, have also been linked to
the degradation of growth factors that are important for
healing.10 Chronic ulcers are also susceptible to the for-
mation of biofilms, where the bacteria further stimulate
the production of pro-inflammatory cytokines, growth
factors and proteinases (including MMPs).11,12

Chronic ulcers and high volumes of exudate have a
significant impact on a patient's quality of life (QoL),
affecting their physical and mental wellbeing.13–15 They
also present a significant economic burden, with an esti-
mated 1%–3% of the total healthcare expenditure going
towards the treatment of chronic ulcers in developed
countries.16 Poor exudate management may contribute to
these costs, and lead to increased demands being placed
on clinician time and resources.15

The effective management of exudate is key for opti-
mal ulcer healing5; it may reduce the time-to-healing and
problems associated with excess exudate.17 Several dress-
ings have been developed for moderate-to-high exudating
ulcers of various etiologies.5,18 Superabsorbent dressings
are designed to have a higher fluid handling capacity
than other standard dressings, reducing the risk of exu-
date leakage, and to retain fluid under compression.19

They also sequester exudate components, such as bacte-
ria20 and MMPs21,22 into the dressing core, reducing the
risk of infection and maceration.

To our knowledge, no study has been undertaken to
systematically identify existing evidence for the clinical effi-
cacy and cost-effectiveness of superabsorbent wound dress-
ings for the treatment of moderate to highly exudating
chronic ulcers of various etiologies. Such a review is impor-
tant to inform both clinical decision making and future
research. Therefore, clinical and cost-effectiveness system-
atic literature reviews (SLRs) were conducted to identify
interventional, observational, and cost-effectiveness studies
of superabsorbent wound dressings in patients with
chronic ulcers with aim to estimate ‘class’ effect of all
superabsorbers, not any particular dressing.

2 | MATERIALS AND METHODS

The SLRs were performed in accordance with the following
guidelines: Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)23; National Insti-
tute for Health and Care Excellence (NICE) methodology
checklist for systematic reviews and meta-analyses24; the
Centre for Reviews and Dissemination's (CRD) guidance
for undertaking systematic reviews in health care25; the
Cochrane Handbook for Systematic Reviews of Interven-
tions26; and the European Network for Health Technology
Assessment (EUnetHTA) methodological guidelines.27 This
systematic review is registered at the International Prospec-
tive Register of Systematic reviews (PROSPERO)
(CRD42021286124). The only deviation from the protocol
was concerning the population eligibility criterion. A popu-
lation consisting of >80% of patients with chronic ulcers
was initially proposed in the protocol, however, this was
relaxed to >50% of patients with chronic ulcers, to include
a wider range of studies.

2.1 | Literature sources and searches

For both SLRs, the Ovid platform was used to search the
following electronic databases: Embase, MEDLINE,
the Cochrane Library (2 December 2021), and the EBSCO
platform was used to search the Cumulative Index to
Nursing and Allied Health Literature (CINAHL;
9 December 2021). For the economic SLR, additional
databases (The Cost Effectiveness Analysis Registry, and
Econ papers) were searched on 14 March 2022. The data-
base search strings identified all relevant publications
indexed in Embase and were modified for performing
searches in Medline and the Cochrane Library to account
for differences in syntax and thesaurus headings. The
complete search strings are provided in Tables S1–S7.

Hand-searching was used as a supplementary mea-
sure to ensure all relevant studies were included. The
following sources were searched: Health Technology
Assessment (HTA) Database of the International Net-
work of Agencies for HTA (https://www.inahta.org/);
NICE (including published guidance, guidance in
development and Medtech innovation briefings); Scot-
tish Medicines Consortium; All Wales Medicines Strat-
egy Group; Canadian Agency for Drugs and
Technologies in Health; Pharmaceutical Benefits Advi-
sory Committee; Haute Autorité de Santé (HAS); Ger-
man Institute for Quality and Efficiency in Health
Care; Gemeinsamer Bundesausschuss (The Federal
Joint Committee). Bibliographic reference lists of
included publications and relevant SLRs were also
screened. Additionally, a citation search was under-
taken using the web application ‘Connected Papers’
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(www.connectedpapers.com) to screen for publications
potentially missed by other methods.

2.2 | Study selection criteria

The population, intervention, comparator(s), outcomes,
and study designs (PICOS) elements used to assess study
eligibility for the clinical and economic SLRs are pre-
sented in Tables S8 and S9, respectively. The clinical SLR
search was restricted to English language studies pub-
lished between the 1st January 2000 and the search date,
while the economic SLR search had the same date restric-
tion, but was not restricted by language.

2.3 | Screening and extraction

Two independent and blinded reviewers screened citations
in Covidence against the pre-defined eligibility criteria at
the title/abstract and full-text screening stage. Any con-
flicts were resolved by a third, more senior investigator. At
the full-text screening stage, a record was kept of papers
excluded, along with a clear justification for their exclu-
sion. Data from the included publications were extracted
by one reviewer into standardised, piloted data extraction
tables in Microsoft® Excel; this information was checked
and validated by conducting an independent internal data
check once all required data had been entered.

2.4 | Quality assessment

Quality assessment of the included studies was per-
formed using the Cochrane RoB 228 checklist for random-
ised controlled trials (RCTs), the Cochrane ROBINS-I29

checklist for non-randomised studies, the JBI checklist30

for case series, and The Drummond31 checklist for cost-
effectiveness studies.

2.5 | Statistical analysis

Studies identified from the SLR were reviewed for their
suitability to be included in a meta-analysis or indirect
treatment comparison. This included a review of study
design, baseline characteristics across studies, and review
of which data were available for synthesis.

3 | RESULTS

In the clinical SLR, the electronic database search identi-
fied 8508 citations. On removal of 1157 duplicates and

7279 citations at the title/abstract screening stage,
72 records were sought for retrieval, three of which were
not available. Of the 69 full-text publications assessed for
eligibility, 13 publications were considered relevant
for inclusion. One further publication was identified by
hand-searching/other grey literature searches, resulting
in a total of 14 publications being included in the clinical
SLR (Figure 1). In the cost-effectiveness SLR, the elec-
tronic database search identified 1648 citations. Follow-
ing removal of 49 duplicates and 1583 citations at the
title/abstract screening stage, 16 were sought for retrieval.
A total of six publications were considered relevant for
inclusion. One further publication was identified by
hand-searching/other grey literature searches, resulting
in a total of seven publications being included in the
cost-effectiveness SLR (Figure 2).

3.1 | Characteristics of the included
studies

3.1.1 | Clinical studies

Of the 14 publications identified in the clinical SLR, the
majority were case series (n = 11),32–42 with one RCT,43

one retrospective matched observational cohort study,44

and one retrospective cohort study45 (Table 1). The most
common country of origin was the United Kingdom
(UK) (n = 8).32–35,37,39,41,44 The 14 studies investigated nine
different superabsorbent dressings: three investigated Sor-
bion sachet S,40,44,45 three DryMax Extra,32,36,44 three Zetu-
vit Plus,33–35 three Flivasorb,39,41,44 two Vliwasorb,38,42 one
Eclypse Adherent Sacral,37 one Kerramax,44 and Curea P1
Duo Active.43 Only four studies investigated more than one
intervention.40,43–45 Most of the studies included patients
with ulcers of various etiologies (n = 11)33–36,38–43,45; the
others included patients with leg ulcers (LUs),32 PUs,37 or
VLUs.44 The number of patients included in the analyses
ranged from 937 to 439.44 Baseline patient and ulcer charac-
teristics of the studies identified in the clinical SLR are pre-
sented in Table 2.

3.1.2 | Cost-effectiveness studies

Of the seven studies identified in the cost-effectiveness
SLR, five were cost-utility analyses,44,46–49 one cost-descrip-
tion34 and one cost-comparison analyses (Table 3).45 The
countries of interest included the UK (n = 4),34,44,46,48

Germany (n = 1),47 the United States of America (USA;
n = 1)45 and France (n = 1).49 The study populations com-
prised patients with LUs (n = 3),46,47,49 VLUs (n = 2),44,48

and ulcers of various etiologies (n = 2).34,45 Four of the
cost-utility analyses used a Markov model (all with a cycle
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FIGURE 1 Clinical SLR PRISMA flow diagram. HTA, Health technology assessment; SLR, systematic literature review.

FIGURE 2 Cost-effectiveness SLR PRISMA flow diagram. HTA, Health technology assessment; SLR, systematic literature review.
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TABLE 1 Study characteristics (clinical SLR).

Publication
(year) Country Sample size Study design Intervention(s) Study population

Outcomes of interest
reported

Allymamod
(2011)32

UK 16 Case series • DryMax Extra LUs • Dressing changes
• Colonisation with

antimicrobial
resistant pathogens

• Pain scores

Atkin
(2020)33

UK 49 Case series • Zetuvit Plus
Silicone

Mixed aetiology ulcers,
VLUs, and DFUs

• Time between
dressing change

• Wear time
distribution

• Pain scores

Barrett
(2018)34

UK 50 Case series • Zetuvit Plus VLUs, PUs, and DFUs • Dressing changes
• Time between

dressing change
• Pain scores

Barrett
(2020)35

UK 52 Case series • Zetuvit Plus
Silicone
Border

VLUs, PUs, DFUs, and
malignant wounds

• Dressing changes
• Wear time

distribution

Hindhede
(2012)36

Belgium 30 Case series • DryMax Extra VLUs, PUs, arterial ulcer,
hematoma ulcer,
postoperative wound,
lymphatic leak caused
by traumatic leg wound,
lymphatic ulcer, mixed
aetiology LU,
posttraumatic wound/
venous hypertension,
skin tear, ulcer caused
by herpes zoster

• Partial and complete
wound closure

• Pain scores

Lloyd-Jones
(2011)37

UK 9 Case series • Eclypse
Adherent
Sacral

PUs • Time between
dressing change

• Pain scores

Münter
(2018)38

Germany 171 Prospective case
series

• Vliwasorb
Pro

VLUs, PUs, DFUs, acute
post-surgical healing by
secondary intention,
post-trauma, incised
abscess, wound at risk
for infection, superficial
burn grade II, other

• Dressing-
related AEs

Panca
(2013)44

UK 439 Retrospective
matched
observational
cohort

• DryMax Extra
• Kerramax
• Flivasorb
• Sachet S
• CMC

VLUs Complete wound
closure

Time to complete
wound closure

• Dressing changes
• Time between

dressing changes
• Change in size of

unhealed wounds
• Mortality

Probst
(2022)43

Switzerland 77 RCT, open-label • Curea P1 Duo
Active

• Allevyn Ag+

VLUs, DFUs, arterial leg
ulcers, mixed LUs

• Colonisation with
antimicrobial
resistant pathogens

• Wound area
reduction

Tickle
(2013)39

UK 12 Case series • Flivasorb
Adhesive

Sinus ulcers, LUs, DFUs,
traumatic ulcers

• Dressing changes

van Leen
(2014)40

UK,
Netherlands

29 Case series • Sorbion
sachet S

• Sorbion Sana

LUs, PUs • Complete wound
closure

• Pain scores
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length of 1 week),46–49 and one used a decision tree.44 Per-
spectives of the analyses were the UK National Health Ser-
vice (NHS) (n = 3),44,46,48 HAS,49 payer and societal,47 and
hospital.45 One study did not report the perspective.34 The
time horizons ranged from 2 weeks34 to 1 year,48 with the
majority of studies stating a time horizon of 6 months
(n = 4).44,46,47,49

The cost-description and cost-comparison analyses
were primary studies, which used their own efficacy
data.34,45 One study46 sourced efficacy data from Atkin
et al.33 two studies sourced efficacy data47,49 from merged
cohorts from Atkin et al.33 and Barrett et al.35 and three
studies44,46,49 sourced utility data from Clegg et al.50

All five of the cost-utility studies performed sensitivity
analyses.44,46–49 Four studies completed both determinis-
tic and probabilistic sensitivity analyses (PSA).44,46,47,49

Of the studies reporting PSA, three used a Monte-Carlo
methodology46,47,49 and one study used bootstrapping to
identify ranges for PSA.44

3.2 | Quality assessment

In the clinical SLR, the only RCT identified was considered
to have an overall high risk of bias using the Cochrane RoB
2 checklist28 (Table S10). Of the two cohort studies
included, one was considered to have a low risk of bias,44

and the other, a serious risk,45 using the Cochrane
ROBINS-I checklist29 (Table S11). Using the JBI checklist,30

results for the case series were highly variable for domains
3, 5, 6 and 9 (Table S12). Most of the case series scored ‘yes’
for domain 1 (7/10 studies), domain 7 (8/10 studies),
domain 8 (7/10 studies) and domain 10 (7/10 studies), while
most scored ‘no’ for domain 4 (8/10 studies), and ‘unclear’
for domain 2 (8/10 studies) (note, the conference abstract39

was not quality assessed). Of the individual studies, van
Leen et al.40 was the highest quality, scoring mostly ‘yes’
(8/10 domains), while Lloyd-Jones et al.37 and Faucher
et al.42 were the lowest, scoring ‘yes’ for only 3/10 domains.
The remaining studies scored ‘yes’ for 432,33,36 or 534,35,38,41

out of the 10 domains.
For the cost-effectiveness SLR, results for the Drum-

mond checklist were heterogeneous across the various
domains. However, most studies were of fairly high quality,
scoring mostly ‘yes’ for the 36 questions (ranging between
2348 and 3046 answers of ‘yes’). Barrett34 and Hermans
et al.45 both scored lower, with only 12 and 8 answers of
‘yes’ and 10, and 13 answers of ‘no’, respectively. However,
for these studies, several questions were scored as ‘not
applicable’ (10 and 13, respectively) (Table S13).

3.3 | Efficacy outcomes

3.3.1 | Ulcer closure

Only three studies identified in the SLR included out-
comes related to ulcer closure.36,40,44 The identified

TABLE 1 (Continued)

Publication
(year) Country Sample size Study design Intervention(s) Study population

Outcomes of interest
reported

Verrall
(2010)41

UK 19 Case series • Flivasorb VLUs, PUs, arterial ulcer,
chest wound

• Dressing changes
• Colonisation with

antimicrobial
resistant pathogens

• Wound area
reduction

Faucher
(2012)42

France 15 Prospective case
series

• Vliwasorb PUs, VLUs, mixed ulcers,
DFUs, tumour ulcers,
acute surgical wounds
and other wounds

• Dressing changes
• All-cause AEs

Hermans
(2015)45

USA 38 Retrospective
cohort

• Sorbion
sachet S

• VAC
therapy
(NPWT)

VLUs, PUS, surgical
wounds

• Dressing changes
• Wound area

reduction
• Pain scores

Abbreviations: AE, adverse event; CMC, carboxymethylcellulose; DFU, diabetic foot ulcer; LU, leg ulcer; NPWT, negative pressure wound therapy; PU,
pressure ulcer; RCT, randomised controlled trial; SLR, systematic literature review; UK, United Kingdom; USA, United States of America; VAC vacuum-
assisted closure, VLU, venous leg ulcer.
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TABLE 2 Baseline patient and ulcer characteristics (clinical SLR).

Publication
(year) Age (years), mean (SD) Sex, n (%) Ulcer duration, mean (SD) Ulcer size (cm2), mean (SD)

Allymamod
(2011)32

– • Male: 7 (NR)
• Female: 9 (NR)

>6 weeks 30–50

Atkin
(2020)33

Male: 73.6 (9.5)
Female: 78.2 (12.4)

• Male: 31 (NR)
• Female:

18 (NR)

>1 week –

Barrett
(2018)34

Male: 74.71 (15.47)
Female: 78 (14.78)

• Male: 18 (NR)
• Female:

32 (NR)

– –

Hindhede
(2012)36

69 (16.2) – – –

Lloyd-Jones
(2011)37

– • Male: 4 (NR)
• Female: 5 (NR)

– –

Münter
(2018)38

69 (35) • Male: 86 (50.3)
• Female:

78 (45.6)

13 (8.89) 44.96 (126.84)

Panca
(2013)44

DryMax Extra: 71.7 (95%
CI: 67.1, 76.3)

Flivasorb: 74.9 (95% CI:
72.6, 77.3)

Kerramax: 70.3 (95% CI:
67.1, 73.4)

Sorbion Sachet S: 74.3
(95% CI: 71.6, 77.1)

CMC: 74.3 (95% CI: 71.5,
77)

Male:
• DryMax Extra:

NR (42)
• Flivasorb:

NR (47)
• Kerramax:

NR (47)
• Sorbion Sachet

S: NR (40)
• CMC: NR (52)

• DryMax Extra: 6.8 months
(95% CI: 5.8, 7.8)

• Flivasorb: 6.5 months (95% CI:
3.9, 9)

• Kerramax: 9.9 months (95%
CI: 6.8, 13)

• Sorbion Sachet S: 19.8 months
(95% CI: 14.4, 25.3)

• CMC: 3.5 months (95% CI:
2.4, 4.6)

• DryMax Extra: 241.9 (95%
CI: 190.5, 293.3)

• Flivasorb: 245.8 (95% CI:
201.9, 289.8)

• Kerramax: 277.3 (95% CI:
240.4, 314.3)

• Sorbion Sachet S: 209.7
(95% CI: 177.9, 241.6)

• CMC: 62.6 (53.9, 71.4)

Probst
(2022)43

77.5 (12.6) • Male: 34 (44.2)
• Female:

43 (55.8)

≥3 months –

Tickle
(2013)39

– – – –

Van Leen
(2014)40

Patients with PUs: 64.6
(NR)

Patients with LUs: 71.7
(NR)

Patients with
PUs:

• Male: 4 (NR)
• Female: 7 (NR)
Patients with
LUs:

• Male: 13 (NR)
• Female: 7 (NR)

– –

Verrall
(2010)41

66.5 (NR) • Male: 8 (NR)
• Female:

11 (NR)

1.5 years (NR) –

Faucher
(2012)42

69.7 (10.36) • Male: 6 (40)
• Female: 9 (60)

– –

Hermans
(2015)45

• Sorbion Sachet S:
61.3 (NR)

• NPWT: 68.3 (NR)

• Male:
• Sorbion Sachet

S: 15 (NR)
• NPWT: 8 (NR)

– • Sorbion Sachet S:
227.2 (NR)

• NPWT: 94.5 (NR)

Abbreviations: CI, confidence interval; CMC, carboxymethylcellulose; LU, leg ulcer; NPWT, negative pressure wound therapy; NR, not reported; PU, pressure
ulcer; SD, standard deviation; SLR, systematic literature review.
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studies provide an overview of the evolution of ulcer clo-
sure parameters following the use of superabsorbent
dressings on various chronic ulcers. One case series,
investigating a superabsorbent dressing for patients with
exuding ulcers of various etiologies, reported the rate of
partial ulcer closure (defined in the study as ‘almost
healed’) to be 43%, and complete ulcer closure to be 20%
at the end of the study.36 Complete wound closure rates
were reported for six wound types (haematoma ulcer,
lymphatic leak caused by traumatic leg wound, lym-
phatic ulcer, postoperative ulcer, skin tear, VLU).36

Another, retrospective cohort study, investigating several
superabsorbent dressings for the treatment of VLUs,
reported higher rates for complete ulcer closure (from
39% to 56%) over a period of 6 months.44 The mean time
to complete ulcer closure ranged from 2.1 to 3.3 months.
Another case series investigating the effect of superabsor-
bent dressings on non-healing ulcers reported that of the
11 patients with a PU, one healed in Week 4, one in
Week 5 and two in Week 6.40 The study did not report on
complete healing for the 16 patients with LUs.40

3.3.2 | Dressing properties

A total of 10 studies reported outcomes related to dressing
change. One study evaluating 16 patients with various
chronic wounds (12 VLUs, 2 chronic ulcers associated
with lymphoedema, 1 PU, 1 deep dermal burn) treated
with a superabsorbent dressing up to 4 weeks found that
patients required 15 fewer dressing changes with the
superabsorbent dressing versus baseline at Week 2, which
increased to 44 fewer changes at Week 4.32 Verrall et al,
2010, an observational evaluation of 19 patients with
highly exuding ulcers (16 VLUs, 1 PU, 1 arterial ulcer,
1 chest ulcer), reported that throughout the 4-week obser-
vation period, the average number of dressing changes
reduced from 3.2 per week before the study to 1.8 per
week after the introduction of the superabsorbent dress-
ing.41 Faucher et al.42 reported that a reduction in dressing
change frequency from once daily to twice weekly was
obtained in 12 (80%) cases after only 3 days of treatment
with a superabsorbent dressing. Another study reported
that using a superabsorbent dressing reduced the fre-
quency of dressing changes in all 12 patients, sometimes
from daily to twice per week (daily: n = 5; every other day
n = 4; every 2–3 days: n = 3).39

Hermans et al.45 reported the average number of
dressing changes was 13 in the superabsorbent dressing
group (23 patients with 26 ulcers) and 12 in the negative
pressure wound therapy (NPWT) group (15 patients with
16 ulcers). Most ulcers evaluated in the retrospective
study were either PUs or postsurgical ulcers. This average

was lower in the subpopulation of patients without non-
contact, low-frequency ultrasound (NFLU) adjunct
(10 vs. 6 in each group, respectively). Panca et al.44 found
that among 439 patients with highly exuding chronic
VLUs of ≥3 months of age, over 6 months, patients'
dressings were changed every 2–4 days on average.

In a prospective, non-comparative clinical study on
exuding ulcers, Atkin et al., 2020 reported a mean (stan-
dard deviation [SD]) time between the superabsorbent
dressing change of 3.7 (2.2) days and median (range) of
3 (1–21) days.33 The wear time distribution was <4 days,
58.1%; 4–5 days, 30.6%; and >5 days, 11.2%. Another pro-
spective, non-comparative clinical study investigating the
use of a superabsorbent polymer wound dressing for exu-
date management reported that over the evaluation
period, no patients had their dressings changed twice or
several times per day, while 8% had their dressing chan-
ged once per day, 36% every 2 days, 42% every 3 days, 4%
every 4 days, 4% every 5 days, 2% weekly and 2% other.34

The dressing change frequency with treatments used
prior to study inclusion was several times a day (6%),
twice daily (4%), once daily (48%), every 2 days (18%),
every third day (20%), with 0 every 4, 5 or 7 days.34 The
median time between dressing change was 3 days (within
a range of 1.5–11 days).34 In Barrett 2020, the mean fre-
quency of dressing change over the evaluation period
was several times daily, 0%; twice daily, 2%; daily, 12%;
every 2 days, 30%; every 3 days, 44%; every 4 days, 12%.35

The wear time distribution was <4 days, 70.2%; 4–5 days,
21.1%; and >5 days, 8.7%. Before study inclusion, 2% of
patients had their dressing changed several times daily,
12% twice daily, 15% daily, 27% every 2 days, 44% every
3 days and 0 every 4 days. When using a superabsorbent
wound dressing with a silicone adhesive interface, there
was a shift to longer wearing time, with 72% of patients
changing their dressing every third day or longer.35

3.3.3 | Hospital-related outcomes

None of the identified studies reported length of stay,
readmissions, skin grafts or surgical debridement.

3.3.4 | Infection-related outcomes

Four publications,32,34,41,43 including the only identified
RCT, investigated colonisation with antimicrobial resis-
tant pathogens or clinical signs and symptoms of infec-
tion during the treatment period; all reported that zero
patients had clinical signs of ulcer infection. Verral et al.,
2010 reported that during the 4-week treatment period
with a superabsorbent dressing there was no incidence of
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clinical infection among 19 patients with VLUs, PUs,
arterial ulcers, and chest ulcers.41 Clinical signs of coloni-
sation were assessed visually in the ulcers. Barrett34

reported that 40.6% of subjective assessments of included
ulcers noted ulcer odour, 28.4% an infection and 34.2%
critical colonisation. Nearly half of the included ulcers
presented some kind of infection-related signs: redness
(23.2%), edema (14.9%) or friable tissue (10.2%). Over an
observation period of 2 weeks, odour was eliminated in
22% of patients and infection parameters in 10% of
patients.

Only one study evaluating patient outcomes related
to the use of different superabsorbent dressings reported
antibiotic use, which decreased for all groups of patients
using superabsorbent dressings over the study period; the
mean change from baseline ranged from �19% to
�32%.44 At the time of inclusion, all patients were using
antibiotics to support ulcer treatment.

3.3.5 | Other clinical efficacy endpoints

The primary endpoint in the only identified RCT43 was
the reduction in ulcer area, which was not included in
the PICOS. In total, 77 patients were randomised either
to treatment with a superabsorbent dressing or a non-
adhesive hydrocellular foam dressing. In the superabsor-
bent dressing group the mean ulcer area reduction was
1.96 cm2 versus 0.76 cm2 in the foam dressing group
(mean difference of �1.19 cm2 [95% CI: –1.68, �0.72];
p < 0.001, equating to a mean percentage difference of
29.8% [95% CI: 22.0, 37.6]; p < 0.001).43 The mean reduc-
tion was faster with the superabsorbent dressing
(0.45 cm2 per day) compared with the foam
dressing (0.2 cm2 per day; p = not significant). Three
other studies also reported this endpoint. In an observa-
tional study of 19 patients with highly exuding ulcers
treated with a superabsorbent dressing, a mean ulcer size
reduction of 7.92 cm2 was observed over a 4-week
period.41 Hermans et al.45 reported a relative ulcer size
reduction of 42% and 33% from baseline with a superab-
sorbent dressing and NPWT, respectively. Panca et al.44

reported the change from baseline in the size of unhealed
ulcers at 6 months; in the carbomethylcellulose (CMC)
dressing group the size of unhealed ulcers increased by
43%, while all superabsorbent dressings groups had a
reduction ranging from �22% to �53%. A clear down-
ward trend in an ulcer surface area reduction was
observed in patients with PUs (11 patients) as well as
LUs (20 patients). Mean surface area of PUs decreased
from 15.27 cm2 in Week 0 to 7.63 cm2 in Week 8, while
mean surface area of LUs decreased from 19.43 cm2 in
Week 0 to 7.19 cm2 in Week 8.

In one multicenter case series assessing the applica-
tion and progression of ulcer healing in patients receiv-
ing a superabsorbent dressing, a Pressure Ulcer Scale
for Healing (PUSH) was evaluated over the 8-week
observation period.40 The PUSH score categorises the
ulcers and generates a result with reference to: ulcer
surface area (length � width), level of exudate (none,
light, moderate, heavy), and type of tissue present in
the ulcer (closed, epithelial tissue, granulation tissue,
exudate, necrotic tissue). The mean PUSH scores
decreased from 11.05 in week 0 to 5.0 in week 8 follow-
ing the application of the absorbent dressings to all
patients with PUs.40

3.4 | Safety outcomes

Only three publications reported on adverse events
(AEs). Faucher et al.42 investigating a superabsorbent
dressing in a prospective non-comparative study,
reported zero all-cause AEs during the test period.
Münter et al.38 investigating another superabsorbent
dressing in a clinician's survey evaluation of
171 patients noted zero dressing-related AEs during
the test period. Another retrospective study of
439 patients with highly exuding chronic VLUs of
≥3 months of age which evaluated outcomes of treat-
ment with one CMC and four superabsorbent dress-
ings, reported mortality rates ranging from 1% to 5%
within the patient groups.44

In total, seven studies reported outcomes related to
pain (Table 4), of which six used a visual analogue scale
(VAS) as their outcome metric. Of the publications
reporting the change from baseline in VAS pain score,
the mean score was reduced in all three studies,33,40,45

with the largest reduction reported by Hermans et al.45

Patients in the superabsorbent dressing group experi-
enced a reduction in average pain level of –3.1 from
baseline, versus –0.5 in the vacuum-assisted closure
(VAC) therapy group.45 In van Leen et al.40 a case series
investigating the influence of superabosrbent dressings
on non-healing ulcers, patients with PUs experienced a
reduction in background pain of –1.77 and –3.02 at
4 and 8 weeks from baseline, respectively. They also
experienced a reduction in pain at dressing change
(4 weeks: –1.85; 8 weeks: –2.48). In patients with LUs,
the change from baseline in mean VAS score for back-
ground pain was –0.75 (4 weeks) and –1.55 (8 weeks),
and was reduced by –0.85 (4 weeks) and –2.1 (8 weeks)
at dressing change. In Atkin et al33 the mean change
from baseline in VAS pain score with a superabsorbent
dressing, at or between dressing changes was �1.1 and
�0.5, respectively.
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 1742481x, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/iw

j.14750 by H
E

S-SO
 R

ectorat, W
iley O

nline L
ibrary on [18/03/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



T
A
B
L
E

4
(C
on

ti
n
u
ed
)

P
u
bl
ic
at
io
n

(y
ea

r)
P
op

u
la
ti
on

In
te
rv
en

ti
on

T
im

ep
oi
n
t/

cu
t-
of
f

P
ai
n
ou

tc
om

e
m
et
ri
c

T
ot
al

n
(%

)

M
ea

n
sc
or
e

(S
D
)

M
ed

ia
n
(l
ow

er
ra
n
ge

,u
p
p
er

ra
n
ge

)
M
ea

n
C
F
B

L
lo
yd

-J
on

es
(2
01
1)

37
PU

s
E
cl
yp

se
A
dh

er
en

t
Sa
cr
al

–
V
A
S
pa

in
sc
or
e,
0–
10

sc
al
e

–
–

N
R
(0
,3
)

–

va
n
L
ee
n

(2
01
4)

40
PU

s
So

rb
io
n
sa
ch

et
S,

So
rb
io
n

Sa
n
a

4
w
ee
ks

B
ac
kg

ro
un

d
pa

in
(V

A
S
pa

in
sc
or
e,
0–
10

sc
al
e)

–
1.
92

–
�1

.7
7

8
w
ee
ks

B
ac
kg

ro
un

d
pa

in
(V

A
S
pa

in
sc
or
e,
0–
10

sc
al
e)

–
0.
67

–
�3

.0
2

4
w
ee
ks

Pa
in

at
dr
es
si
n
g
ch

an
ge

(V
A
S
pa

in
sc
or
e,
0–
10

sc
al
e)

–
1.
38

–
�1

.8
5

8
w
ee
ks

Pa
in

at
dr
es
si
n
g
ch

an
ge

(V
A
S
pa

in
sc
or
e,
0–
10

sc
al
e)

–
0.
75

–
�2

.4
8

L
U
s

So
rb
io
n
sa
ch

et
S,

So
rb
io
n

Sa
n
a

4
w
ee
ks

B
ac
kg

ro
un

d
pa

in
(V

A
S
pa

in
sc
or
e,
0–
10

sc
al
e)

–
2.
7

–
�0

.7
5

8
w
ee
ks

B
ac
kg

ro
un

d
pa

in
(V

A
S
pa

in
sc
or
e,
0–
10

sc
al
e)

–
1.
9

–
�1

.5
5

4
w
ee
ks

Pa
in

at
dr
es
si
n
g
ch

an
ge

(V
A
S
pa

in
sc
or
e,
0–
10

sc
al
e)

–
2.
55

–
�0

.8
5

8
w
ee
ks

Pa
in

at
dr
es
si
n
g
ch

an
ge

(V
A
S
pa

in
sc
or
e,
0–
10

sc
al
e)

–
1.
3

–
�2

.1

H
er
m
an

s
(2
01
5)

45
V
L
U
s,
PU

S,
D
F
U
s
an

d
su
rg
ic
al

w
ou

n
ds

So
rb
io
n
sa
ch

et
S

So
rb
io
n
Sa
n
a

D
ay
s,
av
er
ag
e

(r
an

ge
):
29
.2

(7
–1
04
)

V
A
S
pa

in
sc
or
e,
0–
10

sc
al
e

–
0.
6

–
�3

.1

V
A
C
th
er
ap

y
N
PW

T
D
ay
s,
av
er
ag
e

(r
an

ge
):
27
.3

(8
–5
5)

–
0.
2
(N

R
)

–
�0

.5

A
bb

re
vi
at
io
n
s:
A
U
,a
rt
er
ia
lu

lc
er
;C

F
B
,c
h
an

ge
fr
om

ba
se
lin

e;
D
F
U
,d

ia
be
ti
c
fo
ot

ul
ce
r;
L
U
,l
eg

ul
ce
r;
N
PW

T
,n

eg
at
iv
e
pr
es
su
re

w
ou

n
d
th
er
ap

y;
N
R
,n

ot
re
po

rt
ed
;P

U
,p

re
ss
u
re

u
lc
er
;S

D
,s
ta
n
da

rd
de
vi
at
io
n
;V

A
C
,v
ac
uu

m
-a
ss
is
te
d
cl
os
ur
e;
V
A
S,

vi
su
al

an
al
og
ue

sc
al
e;
V
L
U
,v
en

ou
s
le
g
ul
ce
r.

a T
ot
al
,n

(m
ed
ia
n
).
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3.5 | Economic outcomes

In three cost-utility analyses for the UK, it has been
shown that superabsorbent dressings lead to more
favourable health outcomes in terms of healing rates and
QoL.44,46,48 Simultaneously, the cost of care is reduced
compared with a mix of other dressings. In a cost-
description analysis from the UK, Barrett 2018, found
that treating 10 patients for 2 weeks with a superabsor-
bent dressing led to cost savings of £1179, compared with
patients' total costs in the 2 weeks before the start of the
study.34

Similarly, a cost-utility analysis for Germany demon-
strated that when compared with a mix of dressings for
moderate to high exuding leg ulcers, treatment with
superabsorbent dressings leads to more favourable health
outcomes and reduced cost of care.47

In a cost-utility analysis investigating patients with
VLUs in a French setting, a superabsorbent dressing was
compared with foam dressings and demonstrated domi-
nance (better health outcomes with reduced cost of
care).49

In the only cost-comparison analysis identified for the
USA, Hermans et al.45 demonstrated that the cost savings
from using superabsorbent over NPWT were $44.13 per
percentage surface area reduction and $20.79 per volume
reduction.

In the studies reporting dominant treatment strate-
gies, the results of the sensitivity analyses demonstrated
that the base-case results were maintained in all scenar-
ios.44,46–49

4 | DISCUSSION

This manuscript is, to our knowledge, the first reporting
the results of SLRs undertaken to identify clinical and
cost-effectiveness evidence for superabsorbent wound
dressings for the treatment of chronic ulcers.

4.1 | Discussion of clinical SLR results

SLR identified eight different superabsorbent dressings
Zetuvit Plus (Silicone Border), Sorbion sachet S, DryMax
Extra, Flivasorb, Vliwasorb, Eclypse Adherent Sacral and
Kerramax. However, the aim was focused on examining
the ‘class’ effect of all superabsorbers, not any particular
dressing, and there was no possibility to have a reason-
able indirect treatment comparison.

In the clinical SLR, only one RCT was identified, com-
paring a superabsorbent charcoal dressing with a silver
foam dressing.43 Most of the other identified studies are

case series (n = 11), making it difficult to draw any firm
conclusions due to the absence of a comparator arm. In
addition, the studies are heterogeneous in their
intervention(s), patient population and the outcomes
reported. Overall, the majority of existing clinical evidence
is of low quality; the only RCT,43 and one of the two identi-
fied cohort studies,45 were considered to be at high or seri-
ous risk of bias, respectively. Quality assessment of the case
series revealed that it was unclear for most studies whether
the conditions were measured in a standard or reliable
way, and most studies did not use consecutive sampling.
Results were also highly variable between studies for
whether valid methods for identification of the condition
were used, whether there was complete inclusion of partic-
ipants, and whether the participant and presenting site(s)/
clinic(s) demographics were clearly reported. van Leen
et al.40 was the highest quality case series, scoring ‘yes’ for
most checklist domains (8/10), while Lloyd-Jones et al.,37

and Faucher et al.,42 scored mostly ‘no’ or ‘unclear’, with
only 3 answers of ‘yes’. The remaining case series were
also of low quality, only scoring ‘yes’ for 4 or 5 out of the
10 domains.

As the evidence base identified from the SLR was
comprised of only one RCT and one retrospective com-
parative analysis, there were insufficient studies of suffi-
cient quantity and quality to be included in a formal
statistical analysis. Case series are not suitable for inclu-
sion in quantitative analysis as they are often associated
with weak inferences and high likelihood of bias. In addi-
tion, non-comparative case series would not provide a
measure of relative treatment effect, such as odds ratios
or relative risks.

Only three studies reported outcomes related to ulcer
closure,36,40,44 one of which investigated a CMC and sev-
eral different superabsorbent wound dressings for
patients with VLUs. The percentage of healed ulcers at
6 months ranged from 39% to 56%. The distribution of
ulcer healing rates between the dressings was similar:
56% for the CMC dressing and between 39% and 55% for
superabsorbent dressings.44 This study also reported
other outcomes of interest, including the number of
mean dressing changes, the mean time between dressing
changes, the mean reduction in antibiotic use, and mor-
tality. Interestingly, for all of these outcomes, the differ-
ence between groups was not statistically significant
(except for the reduction in antibiotic use [DryMax Extra
(superabsorbent dressings) vs. other groups, p < 0.005]).
Interestingly, although CMC had the highest percentage
of healed ulcers (56%), unhealed ulcers increased in size
with CMC (by 43%), while the size of unhealed ulcers
reduced with all other interventions with superabsorbent
dressings (ranging from –53% to –20%; CMC vs. other
groups, p < 0.001).
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Eleven studies reported outcomes related to dressing
change, four of which reported that the number of dress-
ing changes were reduced when using a superabsorbent
dressing versus baseline.32,39,41,42 In addition, Barrett,34

reported most patients (78%) required their dressings to
be changed only once every 2 or 3 days, while 95% of the
dressing changes were scheduled changes, and only 4.5%
were unscheduled changes due to ulcer observations,
exudate handling or strikethrough. Barrett et al.,35

reported a shift to extended wear time with use of the
superabsorbent wound dressing, with 72% of dressing
changes being every third day or longer. In both studies,
wear times appeared to increase during the evaluation
period compared with those observed before studies
commenced.

Several studies reported other clinical outcomes of
interest including infection-related outcomes,32,41,43 ulcer
area reduction,41,43,44,45 AEs42,38,44 and pain-related
outcomes.32,33,40,45

In two publications, the clinical signs and symptoms
of infection were evaluated visually by subjective judge-
ment of the treating clinician.32,41

All identified studies that evaluated the ulcer surface
area reduction parameter reported a reduction in ulcer
surface area when using superabsorbent dressings. The
ulcer area reduction parameters were reported either as
absolute changes or as relative changes. The studies eval-
uating outcomes related to pain reported reduction in
mean VAS pain score for background pain40,45 or pain
related to the dressing change.33,40

4.2 | Discussion of cost-effectiveness SLR
results

All cost-effectiveness studies were evaluated using the
Drummond checklist. In general, the cost-utility analyses
were very well reported, particularly compared with the
cost-comparison analyses, although some questions in the
checklist are not relevant to cost-comparison analyses.

In some of the studies, results were reported as cost
per percentage surface area reduction and per volume
reduction. The average of the reduction alone does not
have any clinical significance, as it does not differentiate
between a clinically successful reduction and clinically
stable disease without referring to the total expenditure
or the daily expenditure.

5 | CONCLUSIONS

The small number and low quality of studies identified in
both the clinical SLR and cost-effective SLR highlights an
obvious need for future research on the clinical and cost-

effectiveness of superabsorbent wound dressings for the
treatment of chronic ulcers. The clinical SLR demon-
strates a complete gap in the literature for studies investi-
gating outcomes related to hospital length of stay,
readmissions, skin grafts, and surgical debridement,
while there was a paucity of evidence for ulcer closure
and safety outcomes. The low quality of the available evi-
dence meant that it was not possible to perform any sta-
tistical analyses of the extracted data.

Evidence from case series indicates that the use of
superabsorbent wound dressings may result in favourable
outcomes, including reductions in both the frequency of
dressing changes and pain scores. Furthermore, cost-
utility studies indicate superabsorbent wound dressings
are a more cost-effective option for the treatment of
chronic ulcers compared with standard dressings.

These SLRs were conducted to a high standard, with
a comprehensive search strategy that included validated
published search filters and incorporated a wide range of
medical databases and grey literature sources. The clear,
robust methodology used forms a reliable basis for future
SLR updates.
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