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ABSTRACT

Background: Neuropathic Diabetic Foot Ulcers (DFU) is a se-
rious complication of diabetes and can often lead to amputation.
Several therapeutic methods exist, among the more novel ones
being the Negative Pressure Wound Therapy (NPWT), which
might be effective and relatively safe, and is being widely used.
Objective: The objective of this umbrella review will be to in-
vestigate the effectiveness of NPWT in neuropathic DFU.
Inclusion criteria: Population — the patients of all ages with di-
abetes suffering from chronic neuropathic non-healing wounds
in the foot will be included. Intervention — negative Pressure
Wound Therapy. Comparison — standard therapy (any standard
care). Outcomes — standardized measures of the effectiveness
of the intervention for wound healing. Only systematic reviews
will be included.

Methods: We will follow the methodology of the Joanna Briggs
Institute for umbrella reviews. We will search ten databases by
Epistemonikos platform to identify any relevant systematic re-
views. No language or geographical limit will be applied. Two
independent reviewers will carry out screening, critical apprai-
sal, and data extraction. Results will be presented in a tabular
and narrative form, and meta-analysis will be performed. The
certainty of evidence will be assessed using the Grading of Re-
commendations Assessment, Development, and Evaluation
(GRADE) approach.

Key words: Negative pressure wound therapy. Non-healing ul-
cers. Neuropathic diabetic Foot ulcer. Meta-analysis. Umbrella
review.

ABSTRAKT
Uvod: Neuropaticka ulcerace na nohou (DFU) je zavaznou
komplikaci diabetu a miize Casto vést k amputaci. Existuje
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nékolik terapeutickych metod, kdy mezi novéjsi patii podtla-
kové terapie (NPWT), ktera se zda byt u€innou, relativné bez-
pecnou a pomérné §iroce pouzivanou 1ééebnou metodou.

Cil: Cilem tohoto ,,umbrella“ review bude zkoumat u¢innost
NPWT pii neuropatické DFU.

Kritéria pro zafazeni: Populace — budou zahrnuti pacienti v§ech
vékovych skupin s diabetem trpici chronickymi neuropatickymi
nehojicimi se ranami na noze. Intervence — podtlakova terapie.
Srovnani — standardni terapie (jakakoli standardni péce).
Vysledky — standardizovana méfeni ucinnosti pfi hojeni ran.
Zahrnuty budou pouze systematicka review.

Metody: Budeme postupovat podle metodiky Joanna Briggs
Institute pro ,,umbrella® review. Prohledame deset databazi
platformou Epistemonikos, abychom identifikovali relevantni
systematicka review. Nebude pouzito zadné jazykové ani
zemépisné omezeni. Dva nezavisli recenzenti provedou analyzu
relevance, kritické hodnoceni a extrakci dat. Jistota dikazi
bude hodnocena pomoci ptistupu GRADE (Grading of As-
sessment Assessment, Development, and Evaluation).

Klic¢ova slova: Podtlakova terapie. Nehojici se ulcerace. Neu-
ropatické ulcerace s diabetickou nohou. Meta-analyza. Um-
brella review.

INTRODUCTION

Diabetic foot has apotential risk of developing
pathologic conditions in the lower limb, including
ulceration, infection and destruction of the deeper
tissues, with its underlying neurological abnormali-
ties, peripheral arterial disease and metabolic com-
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plications [1, 2]. An ulcer is usually formed as a re-
sult of damage to the epidermis based on neuro-
pathic or ischaemic changes or their combination in
the area. Most of such ulcers are very hard to heal
and diabetic patients have 10- to 20- fold higher risk
of losing a lower limb as a result of the condition
than people without diabetes [3, 4]. Moreover, re-
currency of DFU is frequent (57.5 % according to
one primary study) but may be amenable to targeted
interventions [5].

Healing is always difficult in the diabetic foot af-
ter ulceration develops, which is a major debilitating
condition affecting diabetic patients. The main
treatment methods applied for the management of
diabetic ulcers are ulcer debridement, infection con-
trol, and off-loading and wound contact dressings
(Advanced Moist Wound Therapy). However, the
overal quality of evidence to support the use of any
single dressing product or the type of treatment over
another is relatively low and inconclusive.

Among the relatively novel treatment options for
diabetic ulcers, being developped in the 1990s, is
the Negative Pressure Wound Therapy (NPWT),
which is a non-invasive technique that uses a nega-
tive pressure controlled by a device. It involves the
application of a wound foam dressing through
which a negative pressure is applied, with wound
and tissue fluid being collected into a canister [6-8].
It has been proposed as another effective alternative
in treating chronic ulcers, among other types of
wounds [8]. The technique‘s specific healing me-
chanisms have not been conclusively explored [9],
however, generally it promotes healing by col-
lecting exudate, reducing the frequency of dressing
changes, keeping even the anatomically challenging
wounds clean, and reducing odour [10].

There is evidence in primary studies and syste-
matic reviews that suggests NPWT is effective and
relatively safe to use for the healing of diabetic ul-
cers [10-13]. A preliminary search of Epistemoni-
kos and PROSPERO carried out on 1 December
2020 has shown that there is a number of systematic
reviews published on the topic. However, no um-
brella review has been published so far. Therefore,
an umbrella review is warranted and beneficial un-
der such circumstances. The purpose of this um-
brella review will be to assess the effectiveness of
NPWT on the healing of neuropathic DFU compa-
red to other types of therapy.
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REVIEW QUESTION

What is the effectiveness of Negative Pressure
Wound Therapy (Intervention) compared to stan-
dard therapy (Comparison) on healing parameters
(Outcomes) in patients with neuropathic diabetic
foot ulcers (Population)?

METHODS

Inclusion criteria

Population: The review will include patients
with neuropathic diabetic foot ulcers.

Intervention: The main intervention of interest in
this review is the Negative Pressure Wound The-
rapy.

Comparison: All types of other standard thera-
pies will be considered for inclusion (the best stand-
ard local care of ulcerations).

Outcomes: This review will consider studies that
assessed parameters of wound healing in standar-
dized ways, such as wound closure, wound size re-
duction, wound bed condition (the type of wound
bed according to the Wound healing continuum),
exudate, odour, pain, HRQoL, hyperoxia, ischemic
parameters, duration of healing, complications; and
amputation rate.

Types of studies: This umbrella review will con-
sider systematic reviews and meta-analyses of any
study designs published in any language and loca-
tion.

The proposed systematic review will be con-
ducted in accordance with the Joanna Briggs Insti-
tute methodology for Umbrella reviews [14-16].

Search Strategy

The search strategy will aim to locate both pub-
lished research syntheses. An initial limited search
of Epistemonikos was undertaken to identify syste-
matic reviews on the topic. The text words con-
tained in the titles and abstracts of relevant systema-
tic reviews and the index terms used to describe the
articles have been used to develop a full search stra-
tegy for Epistemonikos (full search strategy: ("ne-
gative pressure therapy" OR '"negative pressure
wound therapy" OR NPWT) AND (ulcer* OR
wound*) AND diabet*). Epistemonikos is the plat-
form by which we will search the following data-
bases and journals: Cochrane Database of Systema-
tic Reviews (CDSR); Pubmed Last searched;
EMBASE; CINAHL (The Cumulative Index to
Nursing and Allied Health Literature); PsycINFO;
LILACS (Literatura Latinoamericana y del Caribe
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en Ciencias de la Salud); Database of Abstracts of
Reviews of Effects (DARE); The Campbell Colla-
boration online library; JBI Evidence Synthesis;
EPPI-Centre Evidence Library. The reference list of
all syntheses selected for critical appraisal will be
screened for additional systematic reviews. This
search strategy is optimal to identify the systematic
reviews of interest [17].

Study Selection

Following the search, all identified citations will
be loaded into EndNote X9 (Clarivate Analytics,
PA, USA) and duplicates will be removed. Titles
and abstracts will then be screened by two inde-
pendent reviewers for assessment against the inclu-
sion criteria for the review. Potentially relevant pa-
pers will be retrieved in full and their citation details
imported into the Joanna Briggs Institute’s System
for the Unified Management, Assessment and Re-
view of Information (JBI SUMARI; The Joanna
Briggs Institute, Adelaide, Australia) [18]. The full
text of selected citations will be assessed in detail
against the inclusion criteria by two independent re-
viewers. Reasons for excluding full-text articles that
do not meet the inclusion criteria will be recorded
and reported in the umbrella review. Any disagree-
ments that arise between the reviewers at each stage
of the selection process will be resolved through dis-
cussion or with a third reviewer. The search results
will be reported in full in the final report and pre-
sented in a Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) flow dia-
gram [19].

Assessment of Methodological Quality

Eligible syntheses will be critically appraised by
two independent reviewers for methodological
quality using the standardized critical appraisal in-
strument from the Joanna Briggs Institute [18]. In
case of missing or additional data for clarification,
the authors of screened papers will be contacted.
Any disagreements that arise between the reviewers
will be resolved through discussion or with a third
reviewer. The results of critical appraisal will be re-
ported in a narrative form and a table.

Following the critical appraisal, syntheses that
do not meet a quality threshold will be excluded.
The decision to include a review will be based on a
cut-off value of 4. Reviews with scores 0 — 3 will be
considered to be of a very low-quality; moreover,
4 — 6 will be considered a low-quality score; 7 — 9
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will be considered a moderate-quality score; and
10 — 11 will be considered a high-quality score.

Data Extraction

Data will be extracted from syntheses included
in the review by two independent reviewers using
the standardized Joanna Briggs Institute data extrac-
tion tool in JBI SUMARI [18]. Authors of screened
papers will be contacted to request missing or addi-
tional data where required.

Data Summary

The data extracted from the selected reviews will
be tabulated and accompanied by narrative synthe-
sis to address the review objective. The number of
studies that inform the outcome, the number of par-
ticipants (from included studies), and the heteroge-
neity of the results of included reviews will be re-
ported. Additionally, overlaps of original research
studies in each of the included research syntheses
will also be clearly indicated. In other words, the
studies that are included in multiple syntheses will
be clearly noted.

JBI SUMARI and RevMan v5.3 (Copenhagen,
The Nordic Cochrane Centre, Cochrane) will be
used if meta-analyses are possible. Results of the
meta-analysis will be provided in risk ratio for
studies with dichotomous data and mean difference
for studies with continuous data. Confidence inter-
vals (95%) will also be provided. Statistical hetero-
geneity of the meta-analysis will also be evaluated
by means of the I? statistic. If the meta-analysis pre-
sents high statistical heterogeneity, the random-
effects model will be used; if the meta-analysis pre-
sents low statistical heterogeneity, the fixed effects
model will be used. For meta-analysis with high sta-
tistical heterogeneity, sensitivity analysis will be
performed, removing studies one by one, repeating
the calculations to check for similar results, and de-
termining the possible influence of each study.

Where statistical pooling is not possible, the fin-
dings will be presented in a narrative form that
includes tables and figures to aid in data presenta-
tion, where appropriate. The influence of the quality
of included reviews on the results will be explored
by sensitivity analyses where studies of lower qua-
lity will be analysed separately from those of mode-
rate and high quality as is explained above.

The findings of the umbrella review will be pro-
vided in a tabular form in a “Summary of Evidence”
table. This table will include the intervention name,
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the included systematic review(s), and a simple,
visual indication of the results. Green will indicate
the intervention is beneficial (effective), amber that
there is no difference in the investigated compari-
son, and red that the results suggest the intervention
is detrimental or less effective than the comparator.

Assessing certainty in the findings

The certainty of the evidence will be determined
using Grading of Recommendations Assessment,
Development and Evaluation (GRADE) crite-
ria, and a Summary of Findings (SoF) will be cre-
ated using GRADEpro (McMaster University, ON,
Canada). [20] For the outcomes assessed, GRADE
evaluates the number of studies incorporated into
the analysis, studies’ design, risk of bias, incon-
sistency, indirectness, imprecision, and publication
bias. For the risk of bias, inconsistency, indirect-
ness, imprecision, and publication bias, the certainty
of the evidence may be downgraded one or two le-
vels. Based on this evaluation, the certainty of the
evidence for each outcome may be very low, low,
moderate, or high.
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