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Background: Chronic and acute wounds affect millions of individuals worldwide, 
placing a substantial burden on patients and healthcare systems. Previous 
evaluations have often focused on limited types of dressings or specific wound 
conditions. Therefore, a comprehensive network meta-analysis is essential for 
comparing various interventions, bridging knowledge gaps, improving healing 
outcomes, and addressing clinical and economic challenges. 
Purpose: This study assessed the comparative effectiveness and safety of advanced 
wound dressings in promoting healing. 
Methods: This network meta-analysis, registered with PROSPERO 
(CRD42023433268), systematically searched PubMed, ProQuest, Scopus, CINAHL, 
ScienceDirect, Springer Nature, Wiley, Cochrane Library, and Taylor & Francis from 
January 2012 to December 2022. Eight reviewers independently assessed and 
extracted data from randomized controlled trials evaluating different dressings, 
including placebo, alginate, collagen, gamat, honey, hyaluronic acid, hydrocolloid, 
hydrogel, mebo, platelet-rich plasma, povidone-iodine, and silver sulfadiazine. Data 
were synthesized using a random-effects network meta-analysis with SUCRA 
rankings. Study quality was evaluated using Cochrane RoB2, and certainty of 
evidence was assessed through CINeMA. 
Results: This review included 38 RCTs with a total of 4,049 patients. The largest 
placebo group comprised 1,628 participants, while the smallest group was mebo 
with 10 participants. Heterogeneity and consistency analysis showed negligible 
variation (χ²=1.757, p=0.78). Alginate dressings were the most effective in reducing 
wound size compared to placebo (OR 0.64; 95% CI 0.38–1.08; SUCRA probability 
0.73), whereas hyaluronic acid dressings were the least effective (OR 0.22; 95% CI 
0.06–0.79; SUCRA probability 0.08). 
Conclusion: Alginate was identified as the most effective primary dressing for 
wound healing, while hyaluronic acid dressings were the least effective. However, 
clinical practitioners should carefully weigh the benefits and limitations of each 
dressing type before selecting the most appropriate treatment for patients. 
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1. Introduction   

A wound is an injury that interrupts the continuity of skin, mucosa, or deeper tissues, 
potentially resulting from trauma, chronic diseases, or surgical procedures (Kangal et al., 2025; 
Nguyen et al., 2023). Different wound forms, such as abrasions, incisions, contusions, lacerations, 
pressure injuries, and punctures, may advance to sepsis (Iversen et al., 2024). Chronic wounds 
impact roughly 1–2% of the global population at any moment (López-Jiménez et al., 2025; Sen, 
2021). The severity of these wounds, indicated by erythema and healing duration, escalates with 
age, with those over 60 encountering a significantly greater risk than younger groups (Yao et al., 

https://doi.org/10.14710/nmjn.v15i2.67063
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2020). Chronic open lesions impact approximately 3% of those aged 65 and beyond. By 2060, it 
is anticipated that 77 million older persons in the United States will be living with chronic wounds 
(Sen, 2023). A systematic review and meta-analysis of observational studies indicated a global 
frequency of chronic wounds ranging from 1.51 to 2.21 per 1,000 individuals (Martinengo et al., 
2019). In Asia, a pooled prevalence of chronic wounds was determined to be 32.1% (Burhan et al., 
2025). The global prevalence of pressure injuries is estimated at 12.8%, with a hospital-acquired 
incidence rate of 8.4% (Li et al., 2020). 

Non-healing wounds can impede functional rehabilitation, prolong hospitalization, and 
increase the risk of complications (Saragih et al., 2025). Therefore, nurses must employ evidence-
based wound care strategies that maintain a moist environment at near-body temperature to 
optimize tissue regeneration (Nuutila et al., 2021). Clinical guidelines recommend hydrogel-based 
and other aqueous dressings to support cellular proliferation and minimize secondary trauma 
(Nifontova et al., 2024; Ghomi et al, 2019). Moreover, recent reviews emphasize that sustaining 
a moist wound bed accelerates epithelial migration and prevents desiccation-induced cytotoxicity 
(Gefen et al., 2024). Despite the availability of contemporary dressings that have been proven to 
expedite healing process, several nurses still use traditional methods for wound treatment 
(Ongarora, 2022).   

Modern dressings speed tissue recovery and reduce infection risk by maintaining a moist 
micro-environment that minimises dehydration and stimulates cellular activity (Nuutila et al., 
2021). Modern wound dressings mostly utilise synthetic polymers that operate as semi-occlusive 
or interactive occlusive systems (Talebi et al, 2025; Tudoroiu et al., 2023). These materials sustain 
a hydrated wound environment favourable for granulation tissue development, offer structural 
support for regenerating cells, and serve as efficient barriers against microbial infiltration to 
manage surface infection (Gounden & Singh, 2024; Nguyen et al., 2023). 

A recent systematic analysis revealed that modern green and honey dressings can speed 
wound closure and lower costs (Julika, 2021); however, it did not describe healing trajectories or 
all dressings. In subsequent network meta-analyses, moist dressings promote epithelialisation 
following surgical suturing (Sun et al., 2023), advanced biomaterial dressings help diabetic foot 
ulcers (Chen et al., 2024), and honey-based dressings improve chronic wound outcomes. These 
data show that there is no one, comprehensive review of dressing technologies across wound 
etiologies. This implies the existence of a disparity in outcomes among previous investigations. 
This study sought to bridge the current gap by performing a thorough network meta-analysis 
(NMA) of randomized controlled trials to evaluate the overall efficacy of different wound 
dressings in facilitating healing. 

While prior studies offer significant insights, the majority were confined to particular wound 
types or limited dressings, and direct comparative trials are still infrequent. Standardized 
outcome measurements are reported inconsistently, resulting in ambiguity about the relative 
efficacy of therapies. Therefore, this study aimed to perform a thorough network meta-analysis 
(NMA) of randomized controlled trials to assess and rank the efficacy of modern wound dressings 
in facilitating healing, utilizing SUCRA to provide an evidence-based hierarchy for clinical 
decision-making.  

 
2. Methods  
2.1. Research design  

We performed a systematic review and network meta-analysis (NMA) of randomized 
controlled trials (RCTs) to assess the comparative efficacy of modern wound dressings. Network 
meta-analysis was used because it facilitates the amalgamation of direct and indirect evidence, 
yielding a comprehensive assessment of relative effectiveness and permitting the ranking of 
various interventions within a singular analytical framework. The review adhered to the 
methodological standards established in the Cochrane Handbook for Systematic Reviews of 
Interventions and conformed to the PRISMA reporting guidelines, guaranteeing transparency 
and reproducibility. The study protocol was registered in advance with the International 
Prospective Register of Systematic Reviews (PROSPERO, CRD42023433268). Ethical approval 
was obtained from the Health Research Ethics Committee of Universitas Harapan Bangsa 
(Reference number: B.LPPM-UHB/1686/04/2023). This methodology was chosen to improve 
methodological rigor, minimize bias, and produce a dependable evidence-based hierarchy of 
wound dressing alternatives to inform clinical practice. 
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2.2. Search methods 
We conducted a systematic search of PubMed, Scopus, ProQuest, CINAHL, ScienceDirect, 

Springer Nature, Wiley, Cochrane Library, and Taylor & Francis for papers published in English 
from January 1, 2012, to December 1, 2022. Search phrases were formulated utilizing the National 
Library of Medicine’s MeSH Browser in MEDLINE, integrating restricted vocabulary with free-
text keywords such as “Wounds and Injuries,” “Wound Healing,” “Wound Care,” and “Dressings.” 
Boolean operators and database-specific filters were utilized to enhance sensitivity and specificity 
across databases. Two separate reviewers performed the searches, which a medical librarian 
corroborated, and all references were organized and de-duplicated using EndNote version 21 
before screening. 

 
2.3. Inclusion and exclusion criteria 

Eligible studies comprised RCTs involving participants aged 18 years or older with chronic 
wounds, regardless of infection status, that compared advanced wound dressings including 
hydrogel, alginate, collagen, honey, silver sulfadiazine, platelet-rich plasma, mebo, povidone-
iodine, hyaluronic acid, and gamat with placebo or standard care. Only full-text articles published 
in English from 2012 to 2022 were included, contingent upon the evaluation of wound-healing 
outcomes utilizing validated instruments such as the Bates-Jensen Wound Assessment Tool 
(BWAT), Surgical Site Infection (SSI) criteria, Visitrak wound measurement, the Wagner scale, or 
the WIfI classification. Studies were excluded if they were case reports, cohort studies, non-
randomized or parallel designs, crossover trials, reviews, or conference abstracts not published as 
full journal articles; duplicate reports and studies with heterogeneous populations, insufficient 
analyses, or absent effect sizes were also eliminated. 

 
2.4. Screening of articles 

Two independent reviewers (A.B. and I.S.) initially evaluated the titles and abstracts of all 
obtained records using Rayyan to identify potentially eligible studies, resolving conflicts through 
consensus or, when necessary, by consulting a senior investigator (V.A.D.). Subsequent full-text 
screening and eligibility verification were conducted by two additional reviewers (V.K. and R.H.) 
utilizing EndNote version 21, while content analysis and data consistency checks were executed 
in pairs (A.B. with I.S., and V.K. with S.M.S.), thereby ensuring methodological rigor and reducing 
selection bias. 

 
2.5. Data extraction 

Data extraction was conducted independently by two pairs of reviewers (A.B. with I.S., and 
V.K. with S.M.S.) utilizing a standardized, pre-tested spreadsheet to ensure uniformity and reduce 
bias. The extracted variables encompassed bibliographic facts (author, year, country), study 
parameters (objectives, conceptual framework, sample size and population, study design), 
methodological features (kind of instrument utilized to evaluate wound-healing outcomes), and 
published results. Discrepancies among reviewers were reconciled through consensus or 
arbitration by a senior investigator (V.A.D.), and the finalized extraction framework served as the 
foundation for the evidence synthesis detailed in the results section. 
 
2.6. Quality appraisal 

The methodological quality of eligible studies was evaluated using the Cochrane Risk of Bias 
2 (RoB 2) tool (Sterne et al., 2019), independently assessed by two reviewers, with discrepancies 
resolved by a senior investigator, thereby ensuring a transparent and rigorous evaluation of 
randomization, allocation concealment, blinding, completeness of outcome data, and selective 
reporting. The overall certainty of evidence inside the network was assessed using the CINeMA 
(Confidence in Network Meta-Analysis) framework (CINeMA, 2022; Salanti et al., 2014), which 
evaluates within-study bias, reporting bias, indirectness, imprecision, heterogeneity, and 
incoherence. An audit trail of excluded studies was preserved, with full-text exclusions explained 
by ineligible designs (e.g., cohort studies, case reports, reviews), heterogeneous populations, 
insufficient or incomplete analyses, or the lack of extractable effect sizes. This systematic 
evaluation approach was used to reduce bias, improve reproducibility, and bolster the confidence 
of the synthesized results. 
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2.7. Data analysis 
We obtained continuous outcomes as mean ± standard deviation and compiled event counts 

for dichotomous variables. Pairwise meta-analyses conducted in RStudio (v4.3.1) calculated I², 
τ², and p-values, utilizing a 0.5 continuity correction for studies with zero events (Cochrane, 2011; 
Hozo et al., 2005). Subsequently, we performed a random-effects network meta-analysis utilizing 
the netmeta R package to produce network plots, rankograms, netrank statistics, and SUCRA 
values. The inconsistency between direct and indirect evidence was evaluated using side-splitting 
and design-by-treatment interaction models (White et al., 2012). Publication bias and small-study 
effects were assessed using funnel plots in Complete Meta-Analysis (v3.3.037), whereas risk-of-
bias domains were analyzed in RevMan (v5.4.1) (Borenstein et al., 2014; Cochrane, 2020; Higgins 
et al., 2022). These methodologies exemplify contemporary best practices: continuity corrections 
mitigate variance in sparse data (Cochrane, 2011; Hozo et al., 2005), the netmeta framework 
facilitates robust mixed-treatment comparisons with formal inconsistency assessment (White et 
al., 2012), and SUCRA offers an objective ranking of intervention effectiveness (Shim et al., 2019). 
Funnel plots continue to be a conventional method for identifying bias in meta-analyses 
(Borenstein et al., 2014). 

 
3. Results 
3.1. Description of studies 

The PRISMA flow diagram shows that, from an initial collection of 21,898 records (n = 9 from 
databases; n = 21,889 from registers), 21,755 were eliminated before screening (duplicates n = 
528; automated exclusions n = 19,184; other reasons n = 2,043), resulting in 134 records available 
for title and abstract evaluation. Out of them, 72 full-text reports were requested, but only 38 were 
obtained and evaluated (62 were inaccessible). During the eligibility assessment, 31 papers were 
removed due to methodological deficiencies (non-qualified n = 2; heterogeneous populations n = 
11; inadequate analyses n = 9; missing effect sizes n = 9), leading to the inclusion of 38 studies in 
the final systematic review (Figure 1).  

The final analysis included 38 randomized controlled studies involving 4,049 patients, who 
were randomly assigned to receive either current dressings or a placebo, as shown in Figure 1. The 
participant count in each study varied from 20 to 253, primarily comprising adult demographics. 
The randomized controlled studies undertaken between 2012 and 2022 encompassed multiple 
illnesses, including 11 instances of diabetic foot ulcers, 16 post-operative cases, three burn cases, 
two pressure ulcers, two venous leg ulcers, and four chronic wounds. Additionally, 38 trial papers 
encompassed a sample of 18 people from Asia. A multitude of European authors have produced a 
diverse array of works: 10 from Europe, three from Africa, five from the United States, and one 
from Oceania. A variety of standard measurement instruments were employed, including the 
Visitrak digital wound measuring device (n=11), epithelialization scale (n=2), photographic 
wound assessment tool (PWAT) (n=1), University of Texas wound measuring device (n=2), 
wound area evaluation number (n=6), Surgical Site Infection (n=2), grid film surface (n=1), POSE 
score (n=1), Antera 3D camera for skin analysis (n=1), Miravex (n=1), and Bates-Jensen Wound 
Assessment Tool (n=3), Wound measurement (n=1), Camera UNC-15 (n=1), Photographic 
assessment (n=2), and Photographic assessment 8 megapixels (n=1). Moreover, supplementary 
assessment techniques encompassed 3D digital infrared imaging technology (n = 1), the REEDA 
scale for evaluating redness, oedema, ecchymosis, discharge, and approximation of perineal 
tissues (n = 1), and wound-edge assessment (n = 1) (Table 1, see Appendix).  
 
3.2. Risk of bias assessment 

A summary and graph illustrating the danger of bias in the quality evaluation. In the 18 
randomised controlled trials, the implementation of double or triple blinding led to a designation 
of low risk for the blinding of patients, investigators, and assessors. Moreover, a total of 20 
randomised controlled trials exhibited a significant degree of risk or uncertainty attributable to 
the absence of publicly conducted or disclosed blinding techniques, as illustrated in Table 1. 
 
3.3. The outcomes from network meta-analysis of valid comparisons on effectiveness 

Figure 2 illustrates the network of direct comparisons among various wound treatment 
approaches. Wound treatments were classified based on the frequency of dressing changes—every 
other day or every third day. Modern dressings have undergone at least one placebo-controlled 
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trial. However, within the agents included in the network meta-analysis, povidone–iodine, gamat, 
hydrocolloid, hyaluronic acid, and MEBO have not been directly compared. Meanwhile, Figure 3 
presents the geometry of atypical comparisons, depicting the degree of commonality between 
modern dressings and conventional treatments. The data in both figures describe the distribution 
of network structures, the number of studies evaluating each intervention, the average incidence 
of risk of bias, and the reliability of limited direct estimates for pairwise comparisons. 

 

 
 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

 

  

 

 

 

Figure 1. PRISMA flow chart 
 
3.4. Results heterogeneity and consistency 

As shown in Figure 4, a pairwise network meta-analysis was conducted for all dressing 
interventions that were directly compared. The results showed that Alginate vs. placebo (I2 = 0%), 
Collagen vs. Placebo (I2 = 0%), Honey vs. Placebo (I2 = 44%), Hydrogel vs. placebo (I2=0%), Silver 
Sulfadiazine vs. Placebo (I2 = 27%), indicating a low risk of heterogeneity. The consistency of 
global recommendations was assessed using an inconsistency model based on Figure 3. A design-
by-treatment interaction model [X2 = 1.757, p = 0.780] was also used to test for inconsistency. 
However, neither model identified any discrepancy, suggesting complete agreement between 
direct and indirect comparisons, as illustrated in Figure 3. Findings from meta-analyses involving 
pairs and networks. 
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Figure 2. Network of RCTs comparing wound-healing interventions; node size reflects total 

participants per treatment, and edge width denotes the number of head-to-head trials. 
 

 

Figure 3. Pairwise direct estimate comparison with I-square (I²), using random-effects model 
(RE), odds ratio (OR), and confidence interval (CI) 
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3.5. Primary outcome results 
The NMA revealed multiple statistically significant effects among wound dressing therapies. 

Alginate exhibited enhanced healing efficiency relative to PRP (OR = 0.22, 95%CI = 0.06–0.79), 
highlighting its potential as a preferred alternative to platelet-rich plasma in clinical applications. 
In contrast, PRP demonstrated a greater probability of wound healing than placebo (OR = 1.52, 
95%CI = 1.01–2.29), indicating a quantifiable therapeutic advantage of biologically active 
dressings over inert controls. Moreover, the placebo demonstrated considerably lower efficacy 
compared to PRP (OR = 0.66, 95%CI = 0.44–0.99), hence underscoring the comparative benefit 
of PRP in facilitating tissue healing. These findings indicate that alginate is the most effective 
intervention among the studied modalities, although PRP remains clinically significant by 
surpassing placebo, thus affirming its status as a viable supplementary therapy (Table 2). 
 

Table 2. Pairwise comparisons of wound dressings for complete wound healing (odds ratio 
[OR], 95% confidence interval [CI]) 

 

Reference Alginate Collagen Honey PRP SSD Placebo 

Alginate - 
0.65 

(0.39–1.09) 

0.92 

(0.44–1.98) 

0.22 

(0.06–0.79)* 

0.87 

(0.43–1.73) 

1.41 

(0.93–2.14) 

Collagen 
1.54 

(0.92–2.56) 
- 

0.72 

(0.44–1.19) 

0.24 

(0.04–1.47) 

0.88 

(0.41–1.88) 

1.65 

(0.84–3.25) 

Honey 
1.09 

(0.51–2.29) 

1.38 

(0.84–2.28) 
- 

0.94 

(0.12–7.66) 

0.94 

(0.47–1.80) 

0.99 

(0.51–1.91) 

PRP 
4.52 

(1.27–16.1)* 

4.10 

(0.78–21.5) 

1.07 

(0.13–9.02) 
- 

1.32 

(0.49–3.42) 

1.52 

(1.01–2.29)* 

SSD 
1.15 

(0.58–2.29) 

1.13 

(0.53–2.41) 

1.07 

(0.55–2.08) 

0.76 

(0.29–2.01) 
- 

1.32 

(0.65–2.70) 

Placebo 
0.71 

(0.47–1.08) 

0.61 

(0.31–1.19) 

1.01 

(0.52–1.93) 

0.66 

(0.44–0.99)* 

0.76 

(0.37–1.53) 
- 

       Notes. Abbreviations: -: diagonal = self-comparison; PRP: platelet-rich plasma; SSD: silver sulfadiazine 

 
3.6. Ranking probabilities 

Alginate proved to be the most efficacious dressing, achieving the highest SUCRA score (0.73) 
and acting as the reference (OR=1.00). Platelet-rich plasma (OR=0.99; SUCRA=0.73) and 
collagen (OR=0.98; SUCRA=0.71) constituted a close second tier, whereas negative-pressure 
wound therapy and honey exhibited reasonably high SUCRA values (0.68 and 0.67, respectively). 
Conversely, hyaluronic acid demonstrated significantly reduced healing probabilities relative to 
alginate (OR=0.22; 95%CI = 0.06–0.79) and was scored lowest on SUCRA (0.09), designating it 
as the least advantageous choice. The SUCRA curves substantiate these findings, illustrating swift 
cumulative probability increases for alginate, platelet-rich plasma, and collagen, in contrast to the 
stable trajectories of hyaluronic acid and gamat (Figure 4 and Figure 5). 

As seen in Figure 4, the forest plot indicates that Alginate is most likely ranked first despite 
significant overlap with other wound healing strategies. The cumulative probability of ranking 
first through thirteenth is displayed for each wound size reduction: 1 represents alginate, 2 
represents platelet-rich plasma, 3 represents collagen, 4 represents NPWT, 5 represents honey, 
and 6 represents hydrogel. Hyaluronic Acid comprises substances 7 and 13, while Silver 
Sulfadiazine and Hydrocolloid comprise 8 and 10, respectively. Mebo and 11 are substitutes for 
Povidone Iodine, Gamat is substance 12, and Hyaluronic Acid is substance 13.  

 
4. Discussion 

This network meta-analysis consolidated 38 randomised controlled studies with 4,049 
people. Alginate was the most effective in promoting wound closure (OR 0.64; 95% CI 0.38–1.08; 
SUCRA 0.73), followed by platelet-rich plasma (PRP), collagen, and negative-pressure wound 
therapy, while hyaluronic acid (HA) rated the lowest (SUCRA 0.08). Effect estimates were derived 
using a frequentist random-effects model executed in the netmeta R package, which 
accommodates between-study covariance and clinical heterogeneity. A design-by-treatment 
interaction test (χ² = 1.76; p = 0.78) and low pairwise I² values validated the coherence between 
direct and indirect evidence. 
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Figure 4. Ranking of wound healing interventions based on cumulative probability from NMA  

 
When placed in the context of previous research, our findings reveal both concordance and 

discrepancy. In accordance with the Cochrane study (Dumville et al., 2015), alginate dressings 
showed superior efficacy compared to ordinary gauze in facilitating wound healing, hence 
affirming their effectiveness in chronic wound management. Conversely, the recent network 
meta-analysis by Alhindi et al. (2025) on split-thickness skin graft donor-site wounds revealed 
that alginate was not among the most efficacious dressings, as povidone-iodine–impregnated 
foam and hydrocolloid exhibited superior re-epithelialization rates.  
 

 

Figure 5. Forest plots of treatments ranked according to SUCRA ranking probability and odds 
ratio with a Confidence Interval of 95%. 
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The divergent outcomes indicate that although alginate is advantageous in several chronic 
wound scenarios, its efficacy may be contingent upon the type of wound and clinical environment, 
highlighting the necessity of customizing dressing selections for certain patient demographics. 
The divergent outcomes indicate that although alginate is advantageous in several chronic wound 
scenarios, its efficacy may be contingent upon the type of wound and clinical environment, 
highlighting the necessity of customizing dressing selections for certain patient demographics. 

Calcium alginate fibers create a gel infused with calcium ions that sustains an ideal moist 
environment and facilitates hemostasis (Xu et al., 2025). Platelet-rich plasma (PRP) provides 
essential growth factors, such as PDGF, VEGF, and TGF-β, that promote angiogenesis and tissue 
regeneration (Everts et al., 2023; Li et al, 2025). Collagen-based scaffolds offer an extracellular 
matrix framework that facilitates fibroblast adhesion, proliferation, and migration in chronic 
wounds  (Monica et al., 2024). Conversely, low-molecular-weight hyaluronic acid undergoes 
rapid degradation via enzymatic processes, consequently constraining its therapeutic efficacy 
unless subjected to chemical modification or crosslinking (Matalqah et al., 2024). 

The Risk-of-Bias 2 assessment categorised 18 studies as low risk due to double or triple 
blinding, while 20 studies were deemed to have moderate to high risk due to incomplete blinding 
(Sterne et al., 2019). Sensitivity analyses that excluded high-risk trials did not change the 
intervention hierarchy, highlighting the robustness of the findings. Exploratory meta-regression 
indicated that a baseline wound area above 10 cm² and the presence of diabetes comorbidity may 
diminish the efficacy of PRP (p ≈ 0.05), suggesting residual confounding (Salanti et al., 2014). 
Strengths encompass a comprehensive intervention network and the application of CINeMA to 
assess evidence certainty, whereas weaknesses consist of inconsistent study counts per node, 
diverse care protocols (e.g., frequency of dressing changes), and inadequate reporting of patient-
centered outcomes such as pain and quality of life. 

Alginate is clinically recognized as a primary choice for managing acute and chronic wounds 
with moderate to heavy exudate due to its excellent effectiveness, cost-efficiency, and user-
friendliness. PRP or collagen may act as supplementary treatments for non-healing wounds when 
biological resources allow, but HA should be utilized only when more substantial proof is 
available. The choice of dressing should consider debridement, infection management, metabolic 
condition, and patient preference (Schaper et al., 2023). Future research should perform direct 
comparative trials of alginate, PRP, and collagen; standardize digital wound-area endpoints; 
include cross-national cost-effectiveness assessments; and investigate long-term effects on 
quality of life. 

 
5. Implication and limitation 

Our network meta-analysis of 38 randomized controlled trials with 4,049 patients identifies 
alginate dressings as the most efficacious choice for facilitating wound healing. By ranking 13 
modern dressings using SUCRA probabilities, we provide clinicians with an evidence-based 
hierarchy to guide first-line choices, especially in resource-limited environments where 
optimizing healing time can minimize costs and complications. The comparable efficacy of 
platelet-rich plasma and collagen indicates their potential as viable alternatives in situations 
where alginate is contraindicated or unavailable.  

Nonetheless, several limits necessitate prudence. The trials exhibited variability in wound 
types, application procedures, and endpoint criteria, resulting in heterogeneity that could 
influence indirect comparisons. Direct comparative studies were restricted to specific dressing 
pairs, diminishing the accuracy of certain SUCRA calculations. The majority of randomized 
controlled trials concentrated on short-term healing metrics, with few data about patient-
reported outcomes (such as pain and quality of life) and economic implications. Ultimately, 
publication bias and varying reporting standards highlight the necessity for larger, meticulously 
designed studies with standardized outcomes to confirm and expand these findings. 

 
6. Conclusion 

This extensive network meta-analysis of 38 randomized trials indicates that alginate 
dressings have the highest likelihood of healing among 13 contemporary alternatives, as 
evidenced by their superior SUCRA probability. Platelet-rich plasma and collagen are intimately 
aligned, with honey also exhibiting significant advantages. In contrast, hyaluronic acid 
demonstrates the least efficacy. Our evidence-based rating directs doctors to the most effective 
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first-line dressings and highlights the necessity for future head-to-head trials with standardized 
outcomes to enhance wound-care regimens. 
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Appendix 

Table 1. Characteristics and interventions of included studies 
 

Study Design 
Area, 
Continent 

Sample 
Size 

Mean 
Age 

Settings, 
Diagnosis 

Intervention, 
Frequency 

Timing Tools Findings RoB2 

Adhya et al., 
2015 

RCT India 
Asia 

58 29.60 Hospital 
Burn 

Hydrogel 1 (day) 
SSD (1 day) 

2 weeks Photographic 
wound 
assessment 
tool (PWAT) 

In partial-thickness burn wounds, 
nano-crystalline silver attained ≥50% 
healing in 80.6% of cases, compared to 
48.1% with silver sulfadiazine at four 
weeks, indicating higher efficacy. 

M 

Ahmed et al., 
2019 

RCT Pakistan 
Asia 

44 54.93 Hospital 
Diabetic Foot 
Ulcer 

Honey (2 days) 
Placebo (2 days) 

6 weeks BWAT Honey dressings improved wound-
healing in Fournier's gangrene by 
removing slough faster, requiring fewer 
debridements (3 vs. 5), and reducing 
hospital stays to 10 days vs. 14 days 
with Eusol. 

M 

Akin et al., 
2022 

RCT Turkey 
Asia 

32 59.52 Hospital 
Post-
Operative 

SSD (3 days) 
Placebo (3 days) 

4 weeks Surgical Site 
Infection 

Post-ostomy closure, a silver-hydrofiber 
dressing entirely inhibited surgical-site 
infections (0% compared to 26.7% with 
gauze; P = 0.043), hence affirming its 
preventative efficacy. 

M 

Armstrong et 
al., 2022 

RCT USA 
America 

80 62.90 Hospital 
Diabetic Foot 
Ulcer 

Alginate (3 days) 
Placebo (3 days) 

12 weeks Wagner Scale 
University of 
Texas 1A 

In non-healing diabetic foot ulcers, a 
purified reconstructed bilayer matrix 
achieved closure of 83% of wounds by 
12 weeks, compared to 45% with 
standard care, and reduced the mean 
healing period from 62 to 42 days (both 
p < 0.01). 

L 

Asgari et al., 
2022) 

RCT Iran 
Asia 

70 69.29 Hospital 
Pressure 
ulcer 

SSD (3 days) 
HD (3 days) 

2 weeks BWAT Hydrocolloid and silver-nanoparticle 
dressings improved pressure ulcer 
scores in spinal cord injury patients 
equally, confirming treatment 
comparability. 

H 

Barbosa et al., 
2022 

RCT Brazil 
America 

26 63.10 Hospital 
Diabetic Foot 
Ulcer 

Hydrogel (3 days) 
Placebo (3 days) 

12 weeks Photographic 
evaluation 

A sodium alginate-based hydrogel 
supplemented with vitamins A and E 
did not enhance wound area, PUSH 
scores, or collagen deposition compared 
to normal dressings for diabetic foot 
ulcers. 

L 

Cardeñosa et 
al., 2017 

RCT Spanyol 
Europe 

58 64.15 Hospital 
Venous Leg 
Ulcer 

PRP (3 days) 
Placebo (3 days) 

24 weeks Visitrak Digital 
Planimetry 
Wound 
Measurement 
System 

Platelet-rich plasma expedited venous 
ulcer closure (mean healed area 67.7% 
vs 11.2%; p = 0.001) and alleviated pain 
without side consequences. 

M 
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Table 1. Continued 
 

Study Design 
Area, 
Continent 

Sample 
Size 

Mean 
Age 

Settings, 
Diagnosis 

Intervention, 
Frequency 

Timing Tools Findings RoB2 

Casanova et 
al., 2020  

RCT France 
Europe 

95 52.85 Hospital 
Post-
Operative 

Alginate (3 days) 
Placebo (3 days) 

4 weeks Measure 
Wound 

Calcium-alginate dressings 
demonstrated non-inferiority to 
negative-pressure wound care in 
attaining graft-ready granulation tissue 
(about 20 days in both cohorts) and 
resulted in significantly fewer 
treatment-related side events. 

L 

Cwajda-
Białasik et al., 
2022 

RCT Polandia 
Europe 

97 63.40 Hospital 
Venous Leg 
Ulcer 

Collagen (1 day) 
Placebo (1 day) 

12 weeks Visitrak 
Digital 
Planimetry 
Wound 
Measurement 
System 

Fish-collagen gel improved venous leg 
ulcer healing over 12 weeks, closing 37–
55% of ulcers compared to 28–34% 
with usual therapy and reducing 
discomfort and improving quality of 
life. 

M 

Eisenbeiß, 
2012 

RCT Germany 
Europe 

41 41.70 Hospital 
Post-
Operative 

Hydrogel (3 days) 
Placebo (3 days) 

1 week Epitelisasi 
Scale 

In burn victims, an Octenidine-based 
hydrogel significantly reduced bacterial 
colonisation of skin-graft donor sites 
without prolonging epithelial closure. 

M 

Gallelli et al., 
2020 

RCT Italy 
Europe 

56 68.50 Hospital 
Chronic 
Wound 

Hydrogel (7 days) 
P.I (7 days) 

8 weeks BWAT A nano-hydrogel containing quercetin 
and oleic acid dramatically reduced the 
healing time of diabetic foot ulcers 
compared to a hyaluronic acid control, 
with no side events connected to the 
treatment. 

M 

Gerosa et al., 
2022 

RCT Switzerland 
Europe 

60 33.35 Hospital 
Post-
Operative 

Collagen (1 day) 
Hydrogel (1 day) 

6 weeks REEDA for 
redness, 
edema, 
ecchymosis, 
discharge, and 
approximation 
of the perineal 
tissues. 

Topical honey did not significantly 
reduce early postpartum perineal 
laceration discomfort compared to 
normal care, but users reported great 
pleasure and some improvement. 

M 

Ghoraba et al., 
2016 

RCT Egypt 
Africa 

80 28.60 Hospital 
Chronic 
Wound 

PRP (7 days) 
Placebo (7 days) 

12 weeks Visitrak digital 
wound 
measuring 
device  

Platelet-rich plasma gel accelerated 
epithelialisation and reduced pain at 
split-thickness skin graft donor sites 
without increasing sequelae, proving its 
safe use in acute wound therapy. 

H 

Gold et al., 
2019 

RCT USA 
America 

20 48.45 Hospital 
Post-
Operative 

Collagen (1 day) 
Placebo (1 day) 

1 week Antera 3D 
Camera for 
skin analysis - 
miravex 

A silicone-based bandage following 
microneedling reduced erythema and 
other initial inflammatory symptoms 
compared to Aquaphor, and all wounds 
healed without problems. 

L 
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Table 1. Continued 
 

Study Design 
Area, 
Continent 

Sample 
Size 

Mean 
Age 

Settings, 
Diagnosis 

Intervention, 
Frequency 

Timing Tools Findings RoB2 

Gould et al., 
2022 

RCT USA 
America  

200 60.30 Hospital 
Diabetic Foot 
Ulcer 

Alginate (3 days) 
Placebo (3 days) 

12 weeks 3D Digital 
Infrared 
imaging 
technology 

A processed microvascular tissue 
allograft increased the 12-week closure 
rate of diabetic foot ulcers to 74% from 
38% for collagen-alginate alone and 
decreased healing time by ten days. 

L 

Hassan et al., 
2021 

RCT Egypt 
Africa 

30 37.53 Hospital 
Post-
Operative 

Mebo (3 days) 
Placebo (3 days) 

3 weeks UNC-15 Topical MEBO ointment provided 
better postoperative pain relief and 
colour matching than 0.2% hyaluronic 
acid gel or routine care after free 
gingival graft harvesting, although all 
groups reduced wound size similarly. 

H 

Hersant et al., 
2017 

RCT France 
Europe 

34 56.25 Hospital 
Post 
Operative 

PRP (3 days) 
SSD (3 days) 

4 weeks Epitelisasi 
Scale 

Adding autologous PRP/thrombin gel to 
split-thickness skin grafts lowered 
healing time to 37.9 ± 14.3 days, 
compared to 73.7 ± 50.8 days, without 
increasing post-infectious skin defect 
issues. 

H 

Hwang et al., 
2018 

RCT South 
Korea 
Asia 

44 42.05 Hospital 
Post-
Operative 

Alginate (3 days) 
Placebo (3 days) 

12 weeks POSE Score Triamcinolone-impregnated absorbable 
calcium-alginate packing following 
endoscopic sinus surgery improved 
mucosal healing and reduced early 
polypoid transformation compared to 
traditional packing. 

H 

Imran et al., 
2015 

RCT Arab Saudi 
Asia 

233 54.00 Hospital 
Diabetic Foot 
Ulcer 

Honey (1 day) 
Placebo (1 day) 

1 week Wagner Scale 
Visitrak digital 
wound 
measuring 
device 

Honey-impregnated dressings healed 
75.97% of diabetic foot ulcers and 
shortened median healing time 
compared to saline dressings. 

M 

Kjaer et al., 
2020 

RCT Denmark 
Europea 

20 54.95 Hospital 
Post-
Operative 

Collagen (1 day) 
Placebo (1 day) 

2 weeks Visitrak 
Digital 
Planimetry 
Wound 
Measurement 
System 

Peri-operative treatment with arginine, 
glutamine, vitamin C, and zinc 
enhanced early collagen-type I 
synthesis in wound fluid following 
inguinal hernia repair, while the control 
group exhibited no such increase. 

H 

Malizos et al., 
2017 

RCT Italy 
Europe 

253 60.55 Hospital 
Post-
Operative 

Hydrogel (3 days) 
Placebo (3 days) 

2 weeks Surgical Site 
Infection 
ASEPSIS 
score 

In fracture fixation, a rapidly resorbable 
antibiotic-embedded hydrogel coating 
eradicated early surgical-site infections 
(0% vs to 4.7% in the control group) 
and resulted in no implant-associated 
adverse effects. 

H 
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Table 1. Continued 
 

Study Design 
Area, 
Continent 

Sample 
Size 

Mean 
Age 

Settings, 
Diagnosis 

Intervention, 
Frequency 

Timing Tools Findings RoB2 

Meekul et al., 
2017 

RCT Thailand 
Asia 

39 61.32 Hospital 
Post-
Operative 

Alginate (1 day) 
Placebo (1 day) 

8 weeks Wound Area In cases of necrotising fasciitis, silver-
alginate dressings diminished pain and 
shown a non-significant reduction of 10 
days in wound-bed preparation time 
compared to saline gauze. 

L 

Megahed et 
al., 2019 

RCT Egypt 
Africa 

28 39.68 Hospital 
Chronic 
Wound 

PRP (7 days) 
Placebo (7 days) 

24 weeks Visitrak digital 
wound 
measuring 
device 

Autologous platelet-rich plasma 
reduced the average healing duration of 
chronic non-healing ulcers to 49.8 ± 
22.2 days compared to 108.7 ± 5.6 days 
with conventional treatment (P < 
0.001), thereby affirming its superior, 
safe, and easily applicable efficacy. 

H 

Miner et al., 
2022 

RCT USA 
Americ 

40 48.42 Hospital 
Post 
Operative 

Hydrogel (3 days) 
Placebo (3 days) 

12 weeks Wound Area A silver-impregnated hydrogel sheet 
dressing improved scarring and 
pain/itch scores at 6–12 weeks after 
foot-and-ankle surgery without incision 
issues compared to petroleum gauze. 

M 

Mohamadi et 
al., 2019 

RCT Iran 
Asia 

110 28.65 Hospital 
Post-
Operative 

PRP (3 days) 
Placebo (3 days) 

12 weeks Wound 
Dimension 

Platelet-rich plasma gel significantly 
reduced the mean healing time 
following pilonidal-sinus surgery (4.8 ± 
0.9 weeks versus 8.7 ± 1.2 weeks) and 
increased the rate of wound closure by 
37 times compared to conventional 
dressings. 

M 

Moon et al., 
2019 

RCT South 
Korea 
Asia 

39 63.60 Hospital 
Diabetic Foot 
Ulcer 

Hydrogel (3 days) 
Placebo (3 days) 

12 weeks Visitrak 
Digital 
Planimetry 
Wound 
Measurement 
System 

Weekly allogeneic adipose-derived 
stem-cell hydrogel treatment closed 
73% of diabetic foot ulcers by week 8 
(compared to 47% in the control group) 
and halved median healing time with no 
major side effects. 

L 

Noorbala et 
al., 2016 

RCT Iran 
Asia 

55  
60.00 

Hospital 
Burn 

Hydrogel (1 day) 
Placebo (1 day) 

2 weeks Wound Area Irgel, a radiation-produced hydrogel, 
healed second-degree burns faster than 
MaxGel or ordinary gauze by day 13 
without side effects. 

M 

Park et al., 
2019 

RCT South 
Korea 
Asia 

30 57.90 Hospital 
Diabetic Foot 
Ulcer 

Collagen (1 day) 
Placebo (1 day) 

12 weeks Visitrak 
Digital 
Planimetry 
Wound 
Measurement 
System 

A porcine collagen bandage closed 82.4 
percent of diabetic foot ulcers, 
compared to 38.5 percent with standard 
foam, and cut the median time to 50% 
size reduction in half, indicating faster 
healing. 

L 
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Table 1. Continued 
 

Study Design 
Area, 
Continent 

Sample 
Size 

Mean 
Age 

Settings, 
Diagnosis 

Intervention, 
Frequency 

Timing Tools Findings RoB2 

Parmar et al., 
2019 

RCT India 
Asia 

30 28.57 Hospital 
Post 
Operative 

Collagen (4 days) 
Placebo (4 days) 

12 weeks Visitrak 
Digital 
Planimetry 
Wound 
Measurement 
System 

In cases of extensive periapical lesions, 
the incorporation of a resorbable 
collagen membrane provided no 
radiographic healing benefit compared 
to traditional endodontic surgery at 12 
months. 

M 

Rasul et al., 
2022 

RCT New 
Zealand 
Oseania 

60 31.26 Hospital 
Post-
Operative 

Alginate (1 day) 
Placebo (1 day) 

2 weeks Photographic 
evaluation 

Amnion dressings expedited the healing 
of split-thickness skin-graft donor sites 
by three days compared to calcium 
alginate (11 days versus 14 days; p = 
0.000), while also marginally 
decreasing discomfort and infections. 

M 

Russo et al., 
2022 

RCT Italy 
Europea 

60 58.50 Hospital 
Chronic 
Wound 

SSD (3 days) 
H.A. (3 days) 

6 weeks The wound 
edges 
(margins) 

The polyhexanide hydrogel 
(Fitostimoline® Plus) diminished 
wound area more rapidly than the 
hyaluronic-acid/silver-sulfadiazine 
comparison (Connettivina® Bio Plus) 
in acute superficial skin lesions, 
exhibiting comparable tolerability. 

M 

Salehi et al., 
2022 

RCT Iran 
Asia 

48 25.41 Hospital 
Diabetic Foot 
Ulcer 

Honey (7 days) 
Placebo (7 days) 

1 week Wound 
Dimension 

Topical honey shortened healing time 
and accelerated daily activities after 
pilonidal cyst excision, but it increased 
postoperative discomfort and painkiller 
use compared to placebo gel. 

L 

Siavash et al., 
2015 

RCT Iran 
Asia 

60 60.30 Hospital 
Diabetic Foot 
Ulcer 

Honey (1 day) 
Placebo (1 day) 

3 weeks Texas 
University 
Wound 
Classification 
System for 
Diabetic Foot 
Ulcers 

A 5% topical royal jelly formulation did 
not yield any notable enhancement in 
the decrease of size or healing time of 
diabetic foot ulcers compared to 
placebo. 

L 

Tsang et al., 
2017 

RCT Hongkong 
Asia 

31 65.02 Hospital 
Diabetic Foot 
Ulcer 

Honey (1 day) 
SSD (1 day) 

12 weeks Visitrak 
Digital 
Planimetry 
Wound 
Measurement 
System 

In diabetic foot ulcers, nanocrystalline-
silver dressings attained complete 
healing in 81.8% of cases, compared to 
50% with Manuka honey and 40% with 
conventional dressings, demonstrating 
better efficacy. 

L 
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Table 1. Continued 
 

Study Design 
Area, 
Continent 

Sample 
Size 

Mean 
Age 

Settings, 
Diagnosis 

Intervention, 
Frequency 

Timing Tools Findings RoB2 

Verdú-Soriano 
et al., 2022 

RCT Spanyol 
Europe 

195 78,75 Hospital 
Pressure 
ulcer 

Hydrogel (3 days) 
Placebo (3 days) 

8 weeks Photographic 
evaluation 8 
megapixels 

The Olea-leaf extract hydrogel EHO-85 
achieved a twofold increase in median 
wound-area reduction compared to a 
reference hydrogel in cases of pressure, 
venous-leg, and diabetic-foot ulcers. 

L 

Wang et al., 
2021 

RCT Singapore 
Asia 

120 65.00 Hospital 
Diabetic Foot 
Ulcer 

SSD (2 days) 
Placebo (2 days) 

5 weeks Visitrak 
Digital 
Planimetry 
Wound 
Measurement 
System 

Silver-releasing foam dressings reduced 
Wagner grade 1–2 diabetic foot ulcer 
area by 76% after four weeks, compared 
to 27% with 1% silver-sulfadiazine 
cream, indicating faster healing. 

H 

Wen et al., 
2018 

RCT Malaysia 
Asia 

50 45.30 Hospital 
Post-
Operative 

Hydrogel (3 days) 
Gamat (4 days) 

9 weeks Grid film 
surface 

Hydrogel sea-cucumber exhibited 
healing, analgesic, and anti-pruritic 
effects statistically comparable to a 
commercial hydrogel on split-thickness 
skin-graft donor sites, with no safety 
concerns. 

H 

Wu et al., 2021 RCT China 
Asia 

212 40.64 Hospital 
Burn 

SSD (12 days) 
Placebo (12 days) 

2 weeks Wound Area Nanosilver dressings for deep partial-
thickness burns accelerated healing and 
pigmentation resolution, enhanced 
wound-healing rates, and reduced 
bacterial-culture positive in comparison 
to silver-sulfadiazine cream. 

H 

Notes: 
Alginate: Calcium-alginate; HA: Hyaluronic acid, HD: Hydrocolloid, P.I: Povidone-iodine; PRP: Platelet-rich plasma gel; RCT: Randomized controlled trial;  
RoB2: Risk of Bias 2 (L=low risk, M=moderate risk, H=high risk); SSD: Silver sulfadiazine cream. 


