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ABSTRACT
Background and Aims: Chronic refractory wound is a disease that seriously impairs the quality of life of patients. Negative

pressure wound therapy and platelet‐rich plasma are commonly used to treat various types of wounds. Further research is

necessary to explore the efficacy and safety of the combination of negative pressure wound therapy and platelet‐rich plasma in

treating chronic refractory wounds.

Methods: PubMed, Web of Science, EMBASE, Cochrane, CINAHL, CNKI, Sino Med, and Wanfang Med Online up until March

2024 were searched(PROSPERO No. CRD42024507963). Two investigators screened literature according to inclusion and

exclusion criteria, evaluated bias and certainty of evidence using RoB 2.0 and GRADE. Stata 12.0 was used to analyze the data.

Results: A total of 35 randomized controlled trials involving 2495 participants were included. 34 studies were assessed as

having some concerns, and 1 study as having high risk in the risk of bias assessment. The results of meta‐analysis showed that

effective rate (RR1.23, 95% CI [1.17, 1.30], p< 0.001; I2 = 44.7%, p= 0.013), healing time (WMD‐9.32, 95% CI [−10.60, −8.03],

p< 0.001; I² = 91.00%, p< 0.001), healing rate (RR1.76, 95% CI [1.50, 2.07], p< 0.001; I2 = 62.6%, p< 0.001), positive rate of

bacterial(RR0.25, 95% CI [0.15, 0.40], p< 0.001; I² = 0%, p= 0.841), pain score (WMD‐1.43, 95% CI [−2.14, −0.72], p< 0.001;

I² = 96.5%, p< 0.001), incidence of complications (RR0.45, 95% CI [0.30, 0.68], p< 0.001; I² = 46.3%, p= 0.098), length of

hospital stay (WMD‐9.88, 95% CI [−13.42, 6.34], p< 0.001; I2 = 98.9%, p< 0.001), number of dressing changes (WMD‐2.56,
95% CI [−4.28, −0.83], p= 0.004; I² = 98.9%, p< 0.001), white blood cell level (WMD‐1.71, 95% CI [−2.00, −1.41], p< 0.001;

I² = 33.9%, p= 0.195), c‐reactive protein level (WMD‐0.68, 95% CI [−1.04, −0.33], p< 0.001; I² = 88.8%, p< 0.001), erythrocyte

sedimentation rate (WMD‐6.09, 95% CI [−8.05, −4.13], p<0.001; I² = 13%, p=0.32), score of vancouver scar scale (WMD‐1.78, 95% CI

[−1.89, −1.66], p<0.001; I²= 38.3%, p=0.166) and preparation time of secondary repair (WMD‐4.95, 95% CI [−7.03, −2.87], p<0.001;

I² = 84.7%, p<0.001) had statistically significant effects. However, hospitalization costs (WMD1423.56, 95% CI [−4588.93, 7436.06],

p=0.643; I2 = 100%, p<0.001) had no significant difference.

Conclusions: This study demonstrates that the combination of negative‐pressure wound therapy and platelet‐rich plasma can

improve the efficacy and safety on chronic refractory wounds. Optimal parameter combinations, elucidation of pathogenesis

and treatment mechanisms can be explored in the future.
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1 | Introduction

Chronic refractory wounds (CRWs) are affected by various
factors [1–4], which are defined as wounds that fail to heal for
more than 1 month and have no tendency to heal in clinical
practice. CRWs is characterized by a prolonged inflammatory
response period, persistence of infection, and failure of epi-
dermal and dermal cells to respond [5]. Common causes of
CRWs include infection, diabetes, pressure ulcers, trauma,
arterial and venous ulcers, et al. There are about 4.5 million
CRWs patients in the United States each year, and the cost of
wound care is about 28 to 96.8 billion dollars [6]. In Australia,
CRWs‐related medical costs exceed AUD 3.5 billion, accounting
for about 2% [1]. In China, the number of people who need
wound treatment is about 100 million per year, of which CRWs
is as high as 30 million [1]. Due to the long course and great
harm, how to improve the speed and quality of wound healing
has always been a hot topic in clinical research.

Negative pressure wound therapy (NPWT) is a commonly used
debridement and drainage method to transform passive drain-
age into active suction drainage [7]. It can convert an open
wound to a closed wound for intermittent or continuous suc-
tion. In the international consensus guidelines, NPWT is rec-
ommended to be applied to all kinds of infected and refractory
wounds [8]. The treatment goal of NPWT is to treat and protect
the CRWs, and provide clean wound bed preparation [7].
However, NPWT does not have the characteristics of biological
agents providing inflammatory cells and growth factors to
promote self‐healing of wounds.

Mobilization of its own growth factors can improve active repair
of wounds. However, the local environment of CRWs has a low
number and activity of growth factors. Platelet‐rich plasma (PRP)
contains an abundance of various cytokines that promote tissue
regeneration and facilitate repair [9]. The clinical efficacy of PRP
has been well established through its widespread use in various
medical specialties, including orthopedics, stomatology, ophthal-
mology, obstetrics and gynecology, plastic and reconstructive
surgery [10–14].

The combination of NPWT and PRP holds promising prospects in
the field of regenerative medicine. However, there is the absence
of standardized guidelines and recommendations for utilizing
NPWT combined with PRP. Meanwhile, there is inconsistency in
therapeutic outcomes among patients with CRWs. Although
Chen's latest research [15] has already published the results on the
efficacy of NPWT combined with PRP, this study incorporated a
more extensive studies and provided comprehensive support in-
dicators, including efficacy indicators, safety indicators and cost‐
effectiveness indicators. Thus, this study aims to conduct a meta‐
analysis by searching relevant randomized controlled clinical trials
(RCTs) to analyze the efficacy and safety of NPWT combined with
PRP, furnishing robust evidence for further comprehensive ex-
ploration of its efficacy and mechanism.

2 | Data and Methods

The process and results of this systematic review were described
and reported in accordance with the Preferred Reporting Items

for Systematic Reviews and Meta‐analyzes (PRISMA) guidelines
[16] and the Cochrane Handbook for Systematic Reviews of
interventions. The protocol for this systematic review has been
pre‐registered on PROSPERO (CRD42024507963).

2.1 | Literature Search

A comprehensive computerized search of PubMed, Web of
Science, EMBASE, CINAHL, CENTRAL, CNKI (For Chinese),
Sino Med (For Chinese), Wanfang Med Online (For Chinese)
were performed from inception to March 2024. For a further
comprehensive search, we obtained more comprehensive data
by consulting the reference lists of included articles and rele-
vant conference papers, and contacting the authors of poten-
tially ongoing or unpublished studies in the field. The complete
search strategy is provided in the Appendix S1.

2.2 | Inclusion and Exclusion Criteria

The articles included in the systematic review had to meet
the following requirements: (1) Population: patients aged
18–65 years with CRWs (including chronic wounds, refractory
wounds, pressure injuries, diabetic foot, vascular ulcers, et al.);
(2) Intervention: use of any type of NPWT combined with any
product containing PRP; (3) Comparison: use of NPWT alone,
common care, no intervention or other alternative treatment;
(4) Outcomes: use of a reliable assessment method [effective
rate, healing time, healing rate, length of hospital stay, number
of dressing changes, hospital costs, positive rate of bacterial,
white blood cell level (WBC), c‐reactive protein level (CRP),
erythrocyte sedimentation rate level (ESR), pain score, van-
couver scar scale (VSS), incidence of complications, preparation
time for secondary repair] to evaluate the efficacy and safety of
CRWs. (5) Study of design: only RCTs published in Chinese or
English were included.

The articles will be excluded if they met the following criteria:
(1) studies with incomplete or unclear analysis data and
inconsistent outcome indicators; (2) articles with poor research
quality and lack of original data.

2.3 | Data Extraction

Two researchers independently screened the literature search
results using NoteExpress V3.0 software. Two researchers used
a predesigned data extraction table to extract relevant infor-
mation from the included studies, including authors and
publication years, characteristics of included studies, partici-
pants, interventions, and outcomes. Any disagreements
between the two researchers during the cross‐validation process
on literature screening and information extraction were
resolved by discussion with the third researcher. If there were
missing data and information in the included articles, we con-
tacted the authors to obtain relevant content to promote the
accuracy of the analysis. For articles only provide chart data,
using the image data extraction tool (https://apps.automeris.io/
wpd/index.zh_CN.html) for processing.
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2.4 | Quality Assessment

2.4.1 | Risk of Bias

The Cochrane Risk of Bias 2.0 tool (2019 revision) of the
Cochrane Collaboration was used to assess the quality of RCTs
[17]. The tool assessed five domains of bias: randomization
process, deviations from the intended intervention, missing
outcome data, measurement of outcome, and selection of re-
porting result. Each domain contained a number of questions
that were judged as “yes (Y),” “probably yes (PY),” “no (N),”
“probably no (PN),” and “no information(NI)” based on the
included study. “Low,” “some concern,” and “high” results
were obtained based on the above questions, which were used
to classify risk of bias judgments. Two researchers used “with
macro Excel tool”(https://www.riskofbias.info/) independently
evaluated. Cross‐checking was performed after the evaluation,
and disagreements that emerged were resolved by discussion
with the third researcher.

2.4.2 | Quality Assessment of Evidence

GRADE (Grading of Recommendation, Assessment, Develop-
ment, and Evaluation) provided clear criteria to evaluate the
certainty [18, 19]. This study used GRADE to assess the quality of
the certainty of evidence for each outcome. The quality of evi-
dence for each outcome was rated as high, moderate, low or very
low through considering risk of bias, inconsistency, indirectness,
imprecision, and publication bias. The quality of RCTs was ini-
tially considered high and then downgraded [20–24].

2.5 | Data Analysis

Stata12.0 software was used for meta‐analysis. Risk Ratio (RR)
with 95% confidence interval (CI) was used for the count data,
and weighted mean difference (WMD) with 95% CI was used
for the measurement data. Two‐tailed p‐value < 0.05 was con-
sidered to indicate statistical significance. Chi‐square tests (χ2)
and inconsistency (I2) were used to calculate statistical hetero-
geneity. When heterogeneity was statistically significant
(p≤ 0.10, I2 > 50%), the data were pooled and analyzed using a
random‐effect model. Instead, a fixed‐effect model (p> 0.10,
I2≤ 50%) was applied. The source of heterogeneity was explored
by subgroup analysis. Sensitivity analysis was used to assess the
robustness of the results by excluding studies one by one. If the
number of included studies was ≥ 10, funnel plots as well as
Begg's and Egger's tests were performed to assess publica-
tion bias.

3 | Results

3.1 | Study Description

The initial search of the database yielded a total of 1102 studies,
of which 431 were removed due to duplication. After careful
review of titles and abstracts, 612 articles were excluded. The
remaining 59 articles were read in full, 11 articles could not be

obtained in full text, and 13 articles were deemed unsuitable for
further analysis (Appendix S2). Finally, a total of 35 articles
were included [25–59]. The literature screening process and
results are shown in Figure 1. The 35 articles covered 2495
patients diagnosed with CRWs. The characteristics of the
studies involved are summarized in Table 1, more details are
showed in Appendix S3. The studies were published between
2015 and 2022, of which 26 (74.29%) were published after 2019.
All studies used RCT design. All the intervention groups used
NPWT combined with PRP to treat CRWs. The control group in
4 studies [27, 29, 33, 53] used common care (CC), and the
remaining 31 used a single NPWT for CRWs. 6 studies [25, 35,
48, 50, 52, 57] were supported by government academic funds,
and 6 studies [36, 43, 50, 57–59] reported conflicts of interest.

3.2 | Risk of Bias Assessment

The risk of bias assessment of the included studies was con-
ducted across multiple domains (Figures 2 and 3). 34 studies
were assessed as having some concerns, and 1 study as having
high risk. A total of 35 studies reported the use of randomiza-
tion, but 11 studies [27, 31, 32, 34, 39, 40, 44, 48, 51, 52, 54] did
not report the specific randomization methods. All studies did
not report concealment of allocation sequence before partici-
pants enrolled and assigned to interventions. The randomiza-
tion process of all studies had some concerns, except for 1 study
[38] which was assessed as high risk due to the lack of reporting
baseline differences between intervention groups. In addition,
all the studies were not blinded to participants and care givers
in assessing deviations from intended interventions. However,
blinding is difficult due to the specificity of the intervention.
Thus, all the studies were assessed as having some concerns in
the domain of deviations from intended interventions. All the
studies were assessed as having low risk in the domain of
missing outcome data because they had complete outcomes and
no missing data. Although none of the 35 studies were blinded
to the intervention, these 23 studies [25, 27–33, 36–40, 42,
44–46, 48, 51, 53–56] did not involve subjective measures and
were therefore rated as having low risk in the domain of out-
come measurement, and the remaining 12 studies [26, 34, 35,
41, 43, 47, 49, 50, 52, 57–59] were assessed as having some
concerns because they involved assessment of pain which
related to subjective consciousness judgment. In the domain of
selection of reported result, all the studies were assessed as
having some concerns because they did not mention study
protocol registration information and could not be accessed.

3.3 | Data Synthesis

Full meta‐analysis results can be found in Table 2 and
Appendix 4. Effective rate (RR1.23, 95% CI [1.17, 1.30],
p< 0.001), healing rate (RR1.76, 95% CI [1.50, 2.07], p< 0.001),
healing time (WMD‐9.32, 95% CI [−10.60, −8.03], p< 0.001),
preparation time of secondary repair (WMD‐4.95, 95% CI
[−7.03, −2.87], p< 0.001), score of vancouver scar scale
(WMD‐1.78, 95% CI [−1.89, −1.66], p< 0.001), positive rate of
bacterial (RR0.25, 95% CI [0.15, 0.40], p< 0.001), CRP level
(WMD‐0.68, 95% CI [−1.04, −0.33], p< 0.001), ESR level
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(WMD‐6.09, 95% CI [−8.05, −4.13], p< 0.001), WBC level
(WMD‐1.71, 95% CI [−2.00, −1.41], p< 0.001), pain score
(WMD‐1.43, 95% CI [−2.14, −0.72], p< 0.001), length of hos-
pital stay (WMD‐9.88, 95% CI [−13.42, −6.34], p< 0.001),
number of dressing changes (WMD‐2.56, 95% CI [−4.28, −0.83],
p= 0.004) and incidence of complications (RR0.45, 95% CI
[0.30, 0.68], p< 0.001) were better in NPWT combined with
PRP groups versus NPWT or common care groups. Hospital-
ization costs had no significant difference.

3.4 | Subgroup Analysis

The full subgroup analyzes are showed in Table 3 and
Appendix S5. The results of subgroup analysis showed
wound type, negative pressure type and mode of operation were
not the sources of heterogeneity. Subgroup analysis revealed
that the NPWT before PRP group exhibited higher effective rate,
higher CRP level and a greater number of dressings changing
compared to both the PRP before NPWT group and the
simultaneous treatment group. The length of hospital stay was

longer in the PRP before NPWT group. The healing rate of
pressure injury group was lower compared to both mixed
wound group and diabetic foot group, while hospitalization cost
was higher for diabetic foot group compared to those with
mixed wound group. Additionally, intermittent negative pres-
sure group demonstrated better hospitalization costs than con-
tinuous negative pressure group or unknown negative pressure
group, with unknown negative pressure group requiring a
longer preparation time for secondary repair.

3.5 | Sensitivity Analysis

The full results of sensitivity analyzes are showed in Appendix
S6. After individually excluding each study, the effect size of
the entire set of 13 measures remained statistically unchanged,
thus demonstrating the robustness of the findings. The out-
come of incidence of complications was found that a signifi-
cant decrease in heterogeneity between studies after excluding
Qian, 2021 (RR0.36, 95% CI [0.23, 0.56], p< 0.001; I2 = 7.1%,
p= 0.366).

FIGURE 1 | Flowchart showing the study selection process.
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3.6 | Publication Bias

The results of publication bias are presented in Figure 4 and
Table 4. The funnel plot of the effective rate and healing rate
exhibited asymmetry. Begg and Egger's test revealed significant
publication bias (p< 0.001, p< 0.001; p= 0.139, p< 0.001). The
position of the funnel plot for healing time and length of hos-
pital stay displayed approximate symmetry, with no evidence of
publication bias according to Begg and Egger's test (p= 0.868,
p= 0.097; p= 0.685, p= 0.246).

3.7 | Certainty of Evidence

This study used GRADE to assess the quality of the certainty of
evidence for each outcome. The quality of evidence was rated as
moderate for 3 outcomes, low for 2, very low for 9, and high for
none. A detailed summary of the certainty assessment for each
outcome can be found in Table 5 and Appendix S7.

4 | Discussion

The findings of this study indicate that the integration of NPWT
with PRP significantly improves both the efficacy and healing
rates of CRWs in comparison to the control group. This com-
bination therapy also leads to a reduction in healing time,
preparation time for secondary repair, and scar severity. NPWT,
which employs negative pressure to facilitate wound debride-
ment and drainage [60], has been demonstrated in animal
studies to induce micro‐deformation shear stress and establish
pressure gradients. These effects facilitate the regulation of gene
expression involved in the development of the lymphatic net-
work and enhance wound blood flow, exceeding four times the
baseline levels [61–63]. Additionally, NPWT is known to stim-
ulate cellular proliferation [64], augment the synthesis of
growth factors and matrix metalloproteinases [65–68], and
support the maturation and stabilization of wound micro-
vasculature by increasing angiopoietin‐2 expression levels as
well as tyrosine kinase receptor 2 phosphorylation levels [69].
Despite the ongoing elucidation of the mechanisms involved,
given variable findings, NPWT is associated with significant
alterations in gene expression within the wound bed, influen-
cing immune modulation and angiogenesis [70]. Meanwhile,
PRP, as a concentrated source of platelets, provides a sustained
milieu rich in growth factors crucial for CRW repair [71]. It
activates platelet function to release a spectrum of growth fac-
tors and cytokines, and contains diverse components (alpha
particles, delta particles containing serotonin, histamine,
dopamine calcium adenosine, growth factors such as PDGF,
EGF, TGF, VEGF, et al.) that synergistically govern the wound
healing process [72, 73]. PRP is abundant in fibrinogen sero-
tonin fibronectin factor V, VIII, and IV that form a fibrin ma-
trix, which facilitates tissue infiltration, thereby potentially
accelerating wound healing and minimizing scar forma-
tion [74].

Inflammation is a critical component of the wound healing
process, and excessive inflammatory mediators can disrupt the
delicate healing cascade and increase infection risks [75, 76].
Therefore, reducing bacterial load is vital for the effectiveT
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FIGURE 2 | Summary plot of the risk of bias of the included studies.

FIGURE 3 | Chart of the percentage risk of bias of the included literature.
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management of CRWs. According to the study, combining
NPWT with PRP effectively reduced local (positive rate of
bacterial, rate of complications), systemic inflammatory
responses (CRP, ESR, WBC) and patient pain more than control
group. NPWT aids in eliminating niches for bacterial coloni-
zation and disrupts biofilm formation by continuously remov-
ing necrotic tissue through negative pressure suction. Moreover,
it significantly reduces the translocation of bacteria, toxins, and
inflammatory mediators into systemic circulation, thus pre-
venting bacteremia and sepsis and enhancing patients’ overall
health status to enable further therapeutic interventions [77].
Various studies have shown that NPWT can modulate oxidative
stress and activate pathways such as the Rho‐Rho‐Kinase, ERK/
MAPK, Cyclooxygenase, and ion acceptor pathways, leading to
reduced local and systemic inflammation and promoting wound
healing [78–81]. PRP facilitates platelet activation, resulting in
the release of peptides with intrinsic antimicrobial properties.
These peptides effectively suppress the transcriptional activity
of inflammatory mediators and C‐X‐C chemokine receptor 4,
thus regulating inflammation and providing bactericidal
effects [82]. Additionally, PRP modulates the expression levels
of tissue inhibitor of metalloproteinases‐1 (TIMP‐1), matrix
metalloproteinase‐9 (MMP‐9), and specific proteins in granu-
lation tissue, while simultaneously reducing inflammatory
cytokines such as interleukin‐1 beta (IL‐1β), interleukin‐8 (IL‐
8), and tumor necrosis factor‐alpha (TNF‐α). By harnessing the
synergistic anti‐inflammatory effects of NPWT and PRP, this
combined therapeutic approach effectively manages wound
inflammation and minimizes pain stimuli for enhanced patient
outcomes.

Controversy remains over the optimal sequencing of NPWT and
PRP for CRWs. Literature analysis highlights the essential
pretreatment steps: glycemic control, lipid regulation, blood
pressure management, and targeted anti‐infection therapy.
Regular debridement using sharp, mechanical, or autolytic
methods is crucial. Studies diverge on treatment order: some
suggest starting with NPWT—incorporating foam trimming,
transparent film, and connection to negative pressure devices
(−450 to −125mmHg) for 3–10 days—followed by PRP; others
recommend administering 5–40mL of PRP first, with a subse-
quent 1–3 days of negative pressure foam dressing before
NPWT. A simultaneous application of both therapies has also
been proposed. Our subgroup analysis indicates higher effective
rate, increased CRP levels, and more frequent dressing changes
with NPWT‐first, while PRP‐first resulted in prolonged hospital
stays. Therefore, we advocate starting with NPWT to adequately
prepare the wound bed before PRP application. The integrated
analysis results demonstrated the superiority of both NPWT and
PRP over the control group, thereby the available resources
could be considered for the selection of treatment modalities.
However, due to insufficient data, in‐depth analyzes of negative
pressure parameters, PRP dosage, and the timing of combined
treatment approaches have not been conducted, indicating a
need for further research.

5 | Limitations

This study has several limitations. Firstly, restricting inclusion
to studies published in English and Chinese and focusingT

A
B
L
E
3

|
(C

on
ti
n
u
ed

)

O
u
tc
om

es
Su

bg
ro
u
p
by

St
u
d
ie
s,

n

E
ff
ec

ts
H
et
er
og

en
ei
ty

E
ff
ec

t
si
ze

(W
M
D

or
R
R
)

95
%

C
I

P
va

lu
e

I2
(%

)
P
va

lu
e

P
re
pa

ra
ti
on

ti
m
e
fo
r
se
co
n
da

ry
re
pa

ir
W
ou

n
d
ty
pe

M
ix
ed

w
ou

n
d

—
D
ia
be
ti
c
fo
ot

P
re
ss
u
re

in
ju
ry

n
eg
at
iv
e

pr
es
su
re

ty
pe

C
on

ti
n
u
ou

s
n
ag
at
iv
e

pr
es
su
re

3
−
4.
09

−
5.
13
,
−
3.
04

<
0.
00
1

0.
0

0.
47
1

In
te
rm

it
te
n
t
n
eg
at
iv
e

pr
es
su
re

1
−
8.
86

−
11
.4
3,

−
6.
29

<
0.
00
1

—
—

u
n
kn

ow
n

2
−
3.
74

−
7.
97
,
0.
50

0.
08
4

91
.4

0.
00
1

M
od

e
of

op
er
at
io
n

N
P
W
T
be
fo
re

P
R
P

3
−
3.
70

−
5.
88
,
−
1.
52

0.
00
1

85
.6

0.
00
1

P
R
P
be
fo
re

N
P
W
T

0
—

—
—

—
—

P
ro
ce
ed

si
m
u
lt
an

eo
u
sl
y

3
−
6.
65

−
9.
55
,
−
3.
75

<
0.
00
1

57
.5

0.
09
5

A
bb

re
vi
at
io
n
s:
95
%

C
I,
co
n
fi
de

n
ce

in
te
rv
al
;
I2
,
in
co
n
si
st
en

cy
;
R
R
,
R
is
k
R
at
io
;
W
M
D
,
w
ei
gh

te
d
m
ea
n
di
ff
er
en

ce
.

12 of 18 Health Science Reports, 2024



exclusively on research conducted in China limits the ability to
generalize the findings regarding the efficacy and safety of
NPWT combined with PRP for CRWs patients in other coun-
tries. This limitation arises due to the early adoption and sig-
nificant application of these technologies within China, coupled
with the prevalent issue of CRWs. Chinese researchers have
concentrated considerable attention and resources on this area,
facilitated by extensive academic collaborations. Conversely,
research outside China remains limited, potentially influenced
by factors such as timing of technology adoption, research
priorities, resource distribution, and scholarly exchange.

Additionally, there are concerns about the quality of the
included studies, as many lack adequate descriptions of ran-
domization methods and fail to implement allocation conceal-
ment or blinding. Furthermore, most studies address mixed
wound types within the CRWs category, which obstructs sub-
group analysis and may introduce result deviations due to
wound heterogeneity. Moreover, insufficient reporting on as-
pects such as negative pressure suction type, method, material,
and source may contribute to study heterogeneity. Although
this study confirms the effectiveness and safety of NPWT
combined with PRP in treating CRWs, it is recommended to
conduct high‐quality multi‐center randomized controlled trials
that can establish standardization of treatment protocols and
optimize the utilization of NPWT and PRP therapies. These
studies should encompass diverse patient populations, employ
rigorous randomization and double‐blind methodologies,
clearly define interventions and control groups while utilizing
standardized outcome measures to yield more targeted and
comparable clinical evidence. Moreover, current inconsistencies
in treatment outcomes and the absence of standard treatment
protocols necessitate development of standardized management
strategies and an investigation into the mechanism of NPWT
combined with PRP therapy, in line with CRWs pathogenesis.

FIGURE 4 | Funnel plot. (A) effective rate. (B) healing rate. (C) healing time. (D) Length of hospital stay.

TABLE 4 | Results of Begg and Egger's test.

Outcomes Begg's test Egger's test
Z‐value p‐value t‐value p‐value

Effective rate 4.34 < 0.001 8.80 < 0.001

Healing rate 1.48 0.139 4.61 < 0.001

Healing time 0.17 0.868 −1.72 0.097

Length of
hospital stay

0.41 0.685 −1.21 0.246
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6 | Conclusion

CRWs remain a challenging issue in clinical treatment and
nursing. NPWT induces local reactions through negative pres-
sure, while PRP aids in reducing the inflammatory response of
CRWs and promotes granulation and epithelial growth. This
study discovered that combining NPWT with PRP significantly
enhances the effectiveness and healing rate of CRWs, shortens
healing time and secondary repair preparation time, reduces
scarring, inflammation, bacterial culture positivity rate, pain
intensity, length of hospital stays, number of dressing changes
and incidence of complications compared to using NPWT alone.
Moreover, there is no increase in hospitalization costs among
patients. In the future, it is imperative to conduct more stan-
dardized, high‐quality, large‐scale, multicenter randomized
controlled trials to further validate these findings. Additionally,
comprehensive exploration of optimal parameter combinations
and elucidation of pathogenesis and treatment mechanisms will
provide substantial evidence for the development of standard-
ized management strategies and research.
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