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Abstract

Background Diabetic foot ulcer (DFU) is one the serious disabling conditions in patients with diabetes. Several approaches are
available to manage DFU including Negative Pressure Wound Therapy (NPWT). The objective of this overview is systematically
reviewing the related reviews about the effectiveness, safety, and cost benefits of NPWT interventions.

Methods In October 2018, electronic databases including Medline, Embase, Scopous, Web of Science, the Cochrane Library and
Google scholar were searched for systematic reviews about the NPWT’s effectiveness and safety in DFUs. The Assessment of
Multiple Systematic Reviews 2 (AMSTAR2) checklist was used for the appraisal of the systematic reviews. According to this
checklist the studies were categorized as high, moderate, low and critically low quality.

Results The electronic searches yielded 6889 studies. After excluding duplicates and those not fellfield the inclusion criteria, 23
systematic reviews were considered. The sample size of the reviews ranged between 20 and 2800 patients published since 2004 to
2018. Twenty systematic reviews (86.95%) included only randomized clinical trials (RCT). Regarding the AMSTAR-2 checklist,
7 studies were assigned to high quality, 8 were categorized as low quality and 8 studies belonged to the critically low quality
groups. Accordingly, three, two and one out of seven high quality studies approved the effectiveness, safety and cost benefit of
the NPWT therapy, respectively. However, some of them declared that there is some flaws in RCTs designing.

Conclusion This overview illustrated that either systematic reviews or the included RCTs had wide variety of quality and
heterogeneity in order to provide high level of evidence. Hence, well-designed RCTs as well as meta-analysis are required to
shade the light on different aspects of NPWT.
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Introduction

In 2013, about 382 million people had diabetes mellitus (DM),
and it is projected that 592 million people would be affected
by 2035 [1]. The high prevalence of diabetes would be result-
ed in the enhancement of the risk of foot problems, the most
debilitating complication of DM, predominantly due to neu-
ropathy and/or peripheral arterial disease [2, 3]. According to
the World Health Organization (WHO) and to the
International Working Group on the Diabetic Foot (IWGDF)
[4], diabetic foot is described as a condition in which the foot
of a patient with diabetes has a potential risk of pathologic
consequences, including ulceration, infection and/or destruc-
tion of the deep tissues, associated with neurological abnor-
malities and various grades of peripheral arterial disease and
metabolic complications of diabetes in the lower limb.

It is estimated that 15% of all patients with DM have had or
will have diabetic foot ulcers (DFU) in their life time [5].
Whenever ulceration happens, healing is difficult.
Furthermore, it is believed that every 20 s, a lower limb is
amputated due to diabetes in the world [6]. Accordingly, re-
searchers have been encouraged to find the best modalities for
DFU management. Serious consideration should be paid to
this issue by the foot care team. Multidisciplinary team ap-
proach can reduce the incidence of first ulcer, infection, the
necessity and duration for hospitalization, as well as the fre-
quency of major limb amputation [7]. The main approaches
applied so far for DFU management are ulcer debridement,
infection control, and off-loading and basic and advanced
wound contact dressings. However, there is little quality evi-
dence to support the use of any single dressing product over
another in promoting a moist wound bed for the DFU.

Nowadays, novel modalities come with the help of conven-
tional modalities for accelerating the process of DFU healing.
So, Negative Pressure Wound Therapy (NPWT) has been pro-
posed as an adjunctive treatment through several randomized
clinical trials for enhanced wound healing process [8]. The
NPWT technique is a non-invasive system by placing foam
dressing in the wound and uses a negative pressure controlled
by a device connected to the vacuum that promotes stimula-
tion and wound healing [9, 10].

However, despite the existing evidence about the use of
NPWT in surgical, vascular or other types of wound healing,
there are few studies that analyze its effectiveness in DFU.

In some systematic reviews, researchers concur that there is
moderate to strong evidence for the use of NPWT in DFUs
[11-13] . However, results from some of them have highlight-
ed certain negative aspects related to NPWT [14-16]. The
FDA Safety Communication Report, has warned about the
potential adverse effects of NPWT including wound macera-
tion, wound infection, bleeding, and retention of dressings
[17]. On the other hand; available NPWT systems seem to
be expensive, which may preclude their widespread usage.

@ Springer

However, if the therapy does accelerate wound healing, con-
siderable reserves could be made in dressing-associated costs
[18]. Thus, the objective of this overview is gathering and
analyzing the scientific evidence from systematic reviews that
evaluate the effectiveness and safety as well as the cost-
effectiveness of NPWT in DFUs treatment.

Material and methods

The current study was approved by the ethics committee of the
Endocrinology and Metabolism Research Institute (EMRI)
affiliates to Tehran University of Medical Sciences (TUMS)
with the ethical code # IR TUMS.EMRI.REC.1395.00142. A
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flowchart defines the selection process
of the included studies in this review (Diagram 1). [19]

Search strategy

In October 2018, the systematic search was conducted in
MEDLINE (via PubMed), SCOPUS, Web of Science, the
Cochrane library and Embase between January 1996 and
August 2018 (when modern NPWT setups, commercially ac-
cessible, were widely used in the management of complex
wounds in both inpatient and outpatient care settings). The
search strategy was based on predefined search terms includ-
ing “Negative-Pressure Wound Therapy” (NPWT) and
“ulcer”.

The keywords and medical subject headings, using the fol-
lowing Boolean operators were: (((“Negative-Pressure
Wound Therapy” OR (Negative AND Pressure*) OR
VACUUM OR Vacuum OR VAC) AND (therap* OR treat*
OR Healing* OR “Wound Healing” OR Therapeutics OR
polytherapy OR somatotherap OR granulation) AND
(Wound* OR Ulcer* OR “Wounds and Injuries” OR
Wound* OR “Wound Healing” OR Topical OR injur* OR
lesion OR sore OR vulnus OR ulcus OR reinjury) AND (re-
view* OR systematic OR Review OR “Review Literature as
Topic”) NOT ((Animals OR animal* OR rat OR rats) AND
(Humans OR human*))).

The search results from the so called databases were
imported in to EndNote X7 and duplicates were removed by
the software and manually. We also investigated google schol-
ar and screened the reference lists of primary included system-
atic reviews to find the other eligible studies.

Inclusion criteria and exclusion criteria

Studies that had searched more than one database and had
accompanied a critical analysis of their included studies were
considered to be systematic reviews, and the methodology
designated by Smith et al. were practiced for this overview
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of systematic reviews [20]. We included systematic reviews
and meta-analyses which evaluated the effect of any brand of
NPWT in subjects with DFU (either post-surgical
debridement/amputation or non-surgical). Moreover, studies
in patients suffering from DFU constituted a part of the total
population were only included if the subgroup analysis of
diabetic patients were distinctly discussed. The summary of
inclusion criteria are presented in Table 1.

Therefore, articles of any language and study setting, iden-
tified via English titles and abstracts were considered for in-
clusion criteria of the study. If a review was an update of a
previous review, the latest updates was considered. Narrative
reviews, case reports, animal studies and conference abstracts
were excluded.

Study selection and data extraction

First of all, 4 independent reviewers screened the titles and
abstracts of all studies identified through database searches.
They excluded articles if they did not mention about NPWT or
its similar terminology used in search strategy. The full text of
the remaining article was then reviewed.

In order to extract data from the selected studies, character-
istics of each included systematic review were independently
reviewed by 4 so called authors. For this purpose a template
was designed and all relevant features were recorded. (Data
are presented in Table 2).

Quality assessment

After retrieving the relevant studies in terms of titles and ab-
stracts, the researchers used’ Assessment of Multiple
Systematic Reviews 2’ (AMSTAR?2) [21] measurement tool
for the critical appraisal of systematic reviews. AMSTAR2 is a
validated measure tool for systematic reviews that comprise
randomized or non-randomized studies of healthcare interven-
tions, or both.

For each systematic review, the 16 domains (Box 1) includ-
ed on the AMSTAR 2 checklist were considered along with
the checklist guidelines. The response options for the most
domains consisted of “yes” and “no” while some domains
contained the third option as “partial yes”. In the present study,
the checklist was used as a qualitative rather than quantitative

Table 1  Inclusion criteria of systematic reviews (PICO)

Population  Diabetic patients >18 years with foot ulcer

Intervention Negative pressure wound therapy
Comparator Any conventional wound dressing for diabetic ulcers

Outcome  Primary outcome: complete wound healing (healing time,

change in ulcer size, granulation tissue formation)
Secondary outcome: adverse events (e.g. infection, pain),
and cost-effectiveness

indicator. This process had been completed independently by
4 mentioned reviewers. From 16 domains, 7 of them were
critical (items: 2, 4, 7, 9, 11, 13 and 15). The overall quality
of each systematic review was rated in the 4 following cate-
gories: “High” for no or one non-critical
weakness,;““Moderate” for more than one non-critical weak-
ness; “Low” for one critical flaw with or without non-critical
weaknesses and “Critically low” for more than one critical
flaw with or without non-critical weaknesses. [21]

Box 1: AMSTAR?2 checklist

1. Did the research questions and inclusion criteria for the review include
the components of PICO?

*2. Did the report of the review contain an explicit statement that the
review methods were established prior to the conduct of the review and
did the report justify any significant deviations from the protocol?

3. Did the review authors explain their selection of the study designs for
inclusion in the review? *4. Did the review authors use a
comprehensive literature search strategy?

5. Did the review authors perform study selection in duplicate?

6. Did the review authors perform data extraction in duplicate?

*7. Did the review authors provide a list of excluded studies and justify
the exclusions?

8. Did the review authors describe the included studies in adequate detail?
*9. Did the review authors use a satisfactory technique for assessing the
risk of bias (RoB) in individual studies that were included in the re-

view?

10. Did the review authors report on the sources of funding for the studies
included in the review?

*11. If meta-analysis was performed, did the review authors use appro-
priate methods for statistical combination of results?

12. If meta-analysis was performed, did the review authors assess the
potential impact of RoB in individual studies on the results of the
meta-analysis or other evidence synthesis?

*13. Did the review authors account for RoB in primary studies when
interpreting/discussing the results of the review?

14. Did the review authors provide a satisfactory explanation for, and
discussion of, any heterogeneity observed in the results of the review?

*15. If they performed quantitative synthesis did the review authors carry
out an adequate investigation of publication bias (small study bias) and
discuss its likely impact on the results of the review?

16. Did the review authors report any potential sources of conflict of
interest, including any funding they received for conducting the
review?

*critical domains

Results
Literature search

Figure 1 shows the PRISMA diagram of literature search and
study selection process. The databases search recognized
6889 articles. After excluding duplicates and screening titles
and abstracts, 26 full text articles fulfilled the inclusion
criteria, 3 of them had been updated later and 23 full text of
articles were retrieved for the overview; (see Table 2 for de-
tails of included reviews). Among the included articles 19
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articles [11-16, 22-34] were systematic reviews and 4 [18,
35-37] were systematic reviews with meta-analysis.

Review characteristics

Twelve out of 23 SR/MAs evaluated DFUs specifically while
11 SR/MAs evaluated NPWT treatment in wounds with other
etiologies rather than DFUs. Comparators in SRs were stan-
dard wound care or advanced moist wound care (included
hydrogel, foam, alginate or hydrocolloid dressing). The num-
ber range of included studies in each systematic review was
between one and thirty studies (Table 3). Twenty systematic
reviews (86.95%) included only randomized clinical trials
(RCTs). Almost the majority of RCTs had had been included
in SRs/MAs except 4 RCT which were only assessed by Liu
et al. [18], and 5 RCT were only assessed by Gonzalez-Ruiz
et al. [34]. Two observational studies were assessed by Pham
Cetal. [24] and Game F.L et al. [11] rather than their included
RCTs too. All of the 4 M/As used RCTs for analysis except
study by Wang R. et al. [36] which also included 22 compar-
ator studies (Tables 3 and 5).

One review specifically investigated the NPWT effective-
ness on the infection control rather than ulcer healing.
However because of missing details, they could not able to
draw any conclusions regarding with NPWT therapy [33]
(Table 2).

The duration of treatment ranged from 2 to 36 weeks in the
included studies in reviews.

Owing to the extent of information provided by the 23
reviews, only the results of high quality SRs/MAs are reported
in result section and details of the remaining studies are pre-
sented in Table 2.

Methodological quality assessment

Figure 2 displays the overall proportions of each of the 16
criteria on the AMSTAR 2 checklist. Moreover, Table 4 rep-
resents the methodological quality of included studies. Based
on AMSTAR- 2, 7 reviews (including 2 meta- analyses) did
not contain any critical domain flaw, in which the quality was
settled high. Eight reviews contained one critical flaw with or
without non-critical weaknesses, and the quality of them was
considered low. Two or more domains of critical flaw were
perceived in 8 reviews, and the quality of these reviews was
considered critically low.

Based on the extracted conclusions of included reviews,
the results were focused on effectiveness, safety and cost-ef-
fectiveness. In order to clarify the outcomes, the authors char-
acterized the results as beneficial (the evidence support the
NPWT usage), inconclusive (the evidence could not achieved
a clear conclusion), and not applicable (the evidence did not
evaluate the mentioned item) (Table 2).

All of the reviews fulfilled the PICO criteria.

Only 2 Cochrane systematic reviews stated about a devel-
oped priori protocol that might be resulted in modification of
the methods during review process. Six studies (26.1%) used a

Fig. 1 Flow diagram for literature
search process for inclusion in
overview

Records identified through database
searching

(n =6889)

Additional records identified
through other sources

(n=1)

Records after duplicates removed
(n=3678)

l Records excluded due to not
relevant, conference abstract,
case reports, review and

Records screened

(n=3678) editorial
l (n=3652)
Full-text articles assessed for Full-text articles excluded,
eligibility > (n=3)
(n=26)

A 4

Studies included in qualitative
synthesis
(n=23)

@ Springer
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Fig. 2 AMSTAR-2 Quality
Assessment Results. NA: not
applicable, Q: Question

mYES Partial YES WNO  mNA

Qis
Qis
Qis4
Qis
Q12
Qi1
Qic
Qs

Qs
a7
as
as
Qs
Q3
Q2
a1

NA: not applicable, Q: Question

comprehensive search strategy. Data extraction and selection
had been prepared by at least 2 reviewers in 95.6% of the
studies. Eleven reviews did not mention any conflict of inter-
est (COI) presented in their included studies.

All 20 reviews assessed the risk of bias but 3 reviews did
not elucidate the consideration of one or more recognized risk
of bias indices. Four S/A and one M/A did not mention any
technique for assessing the risk of bias (RoB) in their included
studies.

One out of four M/As did not examine the publication bias
of its included RCTs. The methods used for evaluating the
quality or risk of bias of individual trials varied across
reviews.

Outcome results for DFUs complete healing

Main findings and authors conclusions of included SRs/MAs
are presented in Table 2.

A consensus clinical effectiveness with regard to the pro-
portion of wound healing (in terms of complete wound clo-
sure, wound reduction area or decrease in wound volume) was
in favor of NPWT in the majority of the reviews. However,
specifically, high quality SRs indicated that many of their
reviewed trials were of poor to moderate quality.

A recently well conducted M/A by Liu et al. [18] analyzed
the results of 11 RCTs evaluating NPWT for patient with
DFU. They classified only one of the RCTs as having a low
risk of bias. They pooled 5 articles, consisting of 617 diabetic
patients with study duration of 2—16 weeks, and found a sig-
nificantly higher healing rate in the NPWT group compared to
controls (RR: 1.48, 95% CI: 1.24-1.76, P<0.0001).

@ Springer

Dumville JC et al. [15], evaluated 5 RCTs as having low or
very low quality. Two included RCTs compared NPWT with
advanced moist wound treatment (AMWT) during 16 weeks.
They found that the rate of wound healing is in favor of
NPWT group (RR (95% CI): 1.47(1.18, 1.84, P <0.001)).

Outcome results for wound area/volume reduction

In a meta-analysis of 6 RCTs consisting of 389 patients Liu
et al. [18] found that NPWT reduced DFU area more effec-
tively than standard dressing group (95% CI: 8.50—-15.86,
P <0.00001).

In a meta-analysis of 2 non-RCTs (including 34 patients)
by Gregor et al. [35], a significant reduction in wound size was
detected in favor of NPWT (SMD,-1.3; 95% CI, —2.07 to
—0.54).

Samson et al. [23] and Ubbink et al. [26] recruited the same
2 RCTs (with poor quality) consisting of 20 patients. They
found that the rate of reduction in ulcer area/volume was in
favor of TNP group (average decrease of 28.4% (SD 24.3) in
the TNP group compared with an Increase of 9.5% (SD 16.9)
in the gauze group).

Outcome results for time to complete healing

Dumville et al. [15] and OHTA group [27] in evaluating 2
commonly RCTs consisting of 504 patients with 16 weeks
study duration, found that the median time to complete wound
closure was significantly shorter in NPWT group in both
RCTs (p=0.001 and p =0.005).
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Table 4  Quality assessment results of included reviews based on AMSTAR-2.
QL |Q2 [Q3 [Q4 [Q5 Q6 [Q7 [Q8 [Q9 [QI0 |QII [QI2 | QI3 |Ql4 | QL5 | QL6 | Quality

Samson,2004 . High

Pham C, 2006 Critical Low

Noble-Bell G, 2008 .- High

Vikatmaa, P., 2008 Low

*Gregor S, et al.2008 . . High

Hinchliffe RJ. 2008 Low

Ubbink DT, 2008a Low

Ubbink DT, 2008b High

Health Quality O, 2010 High

X. Xie 2010 Critical Low

C.A. Fries ,2011 Critical Low

Game, F. L.,2012 Low

Yarwood, 2012 Low

Quecedo, L, 2013 Critical Low

Greer N, 2013 Low

Dumville JC, 2013 High

Guffani A, 2014 Critical Low

*Zhang J,2014 Low

*Wang R, 2015 Critical Low

Peters E.J, 2016 Critical Low

Game, F. L. 2016 Critical Low

*Liu, Si, 2017 High

Gonzalez-Ruiz, M,2018 Low

YES

PARTIAL
YES

NO

NO-META-
ANALYSIS

O question
*Meta analyses

Liu et al. [18] in the meta-analysis of 2 RCT results found 8.07,95%CI:-13.7- -2.45, P=0.005). However, Samson
that NPWT had a shorter time to complete healing (SMD- et al. [23] and Ubbink et al. [26] reported that although the

@ Springer
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Table 5 Included meta- analyses results
SR with MA  Studies included Variables analyzed Result Quality
Gregor S, Etoz et al. 2007 [45] Change in wound size SMD(95% CI): High
etal. 2008 Mc Callon, 2000 [42] —1.3(-2.07 to —0.54)
[35] In favor of NPWT

Zhang J, et al Armstrong, et al. 2005 [46]
2014 [37] Blume et al. 2008 [8]

Nain et al.2001 [55]
Eginton et al. 2003 [41]
Etoz et al. 2004 [45]
Mc Callon et al. 2000 [42]
Nain et al.2001 [55]
Mc Callon et al. 2000 [42]
Sepulveda et al. 2009 [48]

Armstrong et al. 2005 [46]
Blume et al. 2008 [8]

Proportion of ulcer healing

Ulcer area reduction

Time to ulcer healing

Adverse events, including edema, pain,
bleeding, and localized wound infection.

(42.8% vs. 31.96%; 11,1.52; 95% CI, Low
1.23 to 1.89; p<0.001)

In favor of NPWT

SMD, 0.89; 95%ClI, 0.41to 1.37;
p=0.003

In favor of NPWT

(standardized mean difference, —1.10;
95%

CI, —1.83 to —0.37; p=0.003).

In favor of NPWT

(relative risk, 1.12; 95% CI, 0.66 to
1.89; p=0.683)
No significant difference

Wang R, 20 studies but did not specified Which proportion of diabetic foot ulcer healing OR(95% CI; 0.36(0.24-0.54) Critical
2015 [36] studies included in meta-analysis In favor of NPWT low
15 studies but did not specified Which Time to wound closure standard mean difference and 95%
studies included in meta-analysis confidence interval, —18 [-29, —6.6]
In favor of NPWT
15 studies but did not specified Which Decrement in ulcer area standard mean difference and 95%
studies included in meta-analysis confidence interval, —18 [-29, —6.7]
In favor of NPWT
Liu, Si, 2017 Armstrong et al. 2005 [46] Complete healing RR; 1.48 (95% CI: 1.24-1.76, High
[18] Blume et al. 2008 [8] P<0.0001)
Nain et al. 2001 [55] In favor of NPWT

Vaidhya et al. [59]

Ravari et al. [60]

Mc Callon et al.2000 [42]
Karatepe et al. 2004 [37]

Nain et al.,2001 [55]

Ravari et al.,2013 [60]

Mc Callon et al., 2000 [42]
Eginton et al., 2003 [41]
Sun and sun et al., 2007 [58]
Sajid et al., 2015 [61]
Armstrong et al. 2005 [46]
Blume et al., 2008 [8]
Sepulveda et al., 2009 [48]

Adverse events

Time to Complete healing

Reduction of ulcer size

Treatment related

(mean difference: —8.07, 95% CI:
—13.70— -2.45, P=0.005)

In favor of NPWT

95% CI: 8.50-15.86, P < 0.0001

In favor of NPWT

95% CI: 0.66-1.89, P =0.68)
No significant diference

SR systematic review, MA meta-analysis

wound healing was shorter in NPWT group (about 20 days),
the difference was trivial and non-significant .

Outcome results for NPWT cost effectiveness

In one of the included RCTs in Liu et al. [18] study, the mean
number of dressings to achieve a satisfactory result was 7.46
+2.25 in NPWT compared to 69.8+11.93 in conventional
dressing group (p <0.001). The majority of studies did not
obviously discuss the cost benefits of NPWT.

@ Springer

Outcome results for treatment- related adverse
events

In pooling data from 3 RCTs (528 patients) by Liu et al., no
significant difference was found regarding adverse events
(pain, infection, bleeding) between NPWT group and standard
dressing group (95% CI: 0.66—1.89, P =0.68).

Dumville et al. [15] found that there is no statistically sig-
nificant difference in the number of participants experiencing
one or more treatment-related adverse events in the NPWT
group compared with the moist dressing group (RR: 0.9;
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95% CI 0.4 to 2.06). Noble-Bell et al. [16] stated that no
serious treatment-related adverse events is detected in their 4
included RCTs.

Discussion

Based on the findings of the present systematic review, some
points are revealed regarding this intervention. We found a
heterogeneity between the majority of SAs/MAs with regard
to the sample size (20 to 2800 patients), treatment duration (2—
36 weeks), methodology used for assessing ROB/ quality of
their included studies, as well as the large number of low/
critically low SRs/MAs according to AMSTAR-2 appraisal
and etc). These factors could stand to justify the various out-
comes of NPWT usage.

On the other hand, still there is scarce of available high-
quality clinical trials supporting the superiority of this tech-
nology compared to other standard treatments. Other issues
are the restricted access to the unpublished data as well as
publication bias that can lead to publish only positive results
[38].

As mentioned above, the discussion was expanded in three
areas of effectiveness, safety and cost-effectiveness of NPWT
therapy. Hence, three, two and one out of seven high quality
studies approved the effectiveness, safety and cost benefit of
the NPWT therapy, respectively.

Assessment of NPWT effectiveness

We found that NPWT is likely to be effective based on data
from a high quality systematic review including a meta-
analysis in terms of higher rate of complete healing and
shorter healing time [18]. Nevertheless, an emphasize should
be made on designing further robust RCTs to strengthen the
treatment usage.

Likewise, the majority of other included SAs/MAs in this
overview with any quality type, stated about a beneficial ef-
fectiveness of NPWT as compared to SMWT/AMWT regard-
ing with wound healing, more reduction of ulcer area/volume,
and wound healing duration [11-14, 16, 25, 27-30, 34, 36,
37]. However, some of these reviews elucidated about the
weakness in the quality of RCTs included in their SAs/MAs.
On the other hand, 3 of the high quality reviews indicated that
the evidence to support NPWT effectiveness in diabetic
wound healing is not strong [15, 26, 35].

Assessment of NPWT safety

The adverse events associated with NPWT treatment could be
infection, pain and edema, bleeding and mortality. Adverse
events were reported in 16 studies where a comparison is
made between NPWT and other treatments. Generally, most

of them did not achieve a significant difference in any serious
adverse events regarding with NPWT system compared to
other standard treatments.

Assessment of NPWT cost effectiveness

Regarding with high NPWT expenditure and lack of full cov-
erage by insurance companies the cost effectiveness of this
therapy could be influenced by other factors such as faster
healing time, shorter duration of hospitalization, number of
treatment sessions, and number of dressing changes. In a re-
cent meta-analysis by Liu etal. [18], a significant faster healing
time was detected by NPWT technology as compared to other
standard dressings. This finding can justify the cost benefit of
the NPWT.

Conclusion

It seems that to conclude a definite answer about effectiveness
of NPWT, more high-quality RCTS, with larger sample size,
high power and adjust factor analysis are required.

Moreover, the combination of these data with a meta-
analysis could support the clinicians to decide upon the effec-
tiveness of negative pressure. In order to find a concrete re-
sponse on the safety and cost effectiveness of NPWT, high
quality economic and cost-benefit studies containing health
economic indicators are needed.
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