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ARTICLE INFO ABSTRACT
Article history: The aim of this systematic review with meta-analysis was to compare the effect of Silver
Accepted 17 May 2018 Sulfadiazine (SSD) with other new dressings, with or without silver, on healing and infection

prevention in burns. The electronic search was carried out in the electronic databases of
Pubmed,ScienceDirect, Lilacs and BVS. The articles included were randomized clinical trials
about burn treatment with SSD, which evaluated the healing and infection of burn wounds in

Keywords: humans. The exclusion criteria included articles, editorials and letters published in the form of
Burns abstracts, unpublished reports and case series, cross-sectional, observational experimental
Silver Sulfadiazine studies, and the use of sulfadiazine for other types of wounds. The search identified
Wound healing 873 references, and 24 studies were included in accordance with the eligibility criteria. The
Infection results showed a statistically favorable difference related to the time of healing for silver
Occlusive dressings dressings (p<0.0001; MD 3.83; 95% CI 2.03-5.62) and dressings without silver (p<0.007; MD 2.9;

95% CI 0.81-5.00) in comparison with SSD. The rate of infection showed no difference in the
group treated with SSD compared with the group treated with dressings containing silver
(p>0.05). The rate of infection was significantly higher in the SSD group compared with the
group treated with dressings without silver (p <0.005; MD 25.29% and MD 12.97%). Considering
the clinical trials conducted up to the present time, the authors concluded that new dressings
with and withoutsilver show better results than SSD for wound healing, and burns treated with
dressings without silver are less likely to become infected than burns with SSD. No differences
between SSD and new silver materials were observed in relation to infection prevention.
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1. Introduction denaturation and mitochondrial dysfunction in a large

Burns are defined as organic tissue lesions resulting from some
trauma of thermal, electrical, radioactive or chemical origin,
promoting tissue destruction by protein denaturation and/or
ionization of cell content [1].

Definition of the best treatment is based on the evaluation
of multiple variables, such as depth, extension, localization of
the burn, age of the patient, presence or absence of inhalation
injury, electrical burn, associated trauma, and pre-existing
diseases [2]. In clinical treatment topical agents have been
used, the majority of these being antimicrobial agents [3].
Among them, Silver Sulfadiazine (SSD) is frequently used
because it is easy to apply, low cost, and painless. It is widely
used for treating second- and third-degree burns [4].

In 2010, the Cochrane Wounds Group published a systematic
review emphasizing the lack of evidence for the effects of
dressings with silver on the prevention of infection and
healing of wounds in general, including burns [5]. With regard
to burns, no beneficial effect of SSD was shown for the
prevention of infection of wounds in patients with partial
thickness burns. Hussain and Ferguson pointed out that
although there was evidence of the antimicrobial effect, there
was no direct evidence of prevention of infection and reported
the occurrence of delay in the healing process [6].

These silver agents, which are toxic to bacterial cells, may
also affect the cells of the skin itself and delay healing, and SSD
isknown to be capable of retarding the growth of keratinocytes
and fibroblasts [7]. Recent discoveries have indicated that
compounds containing silver delay the wound-healing pro-
cess, and that silver may have severe cytotoxic activity in
various host cells [8]. As a metal, silver is relatively inert, but
once it is ionized by fluids, it becomes highly reactive, and
binds to the proteins of cell membranes, leading to cellular

number of the cells, similar to events that occur in the cells
of invading microorganisms [7]. Irrespective of the vehicle for
the release of silver (solutions, creams, ointments, or in
nanocrystalline form), it is highly toxic both to keratinocytes
and fibroblasts [7]. Therefore, in spite of SSD being used on a
large scale by the majority of burn treatment centers, we still
have no definite answer about its effect on the prevention of
infections and the promotion of the healing process, in
comparison with other dressings containing silver or not.

In view of the aforementioned information, the aim of the
present study was to conduct a systematic review with meta-
analysis, to compare the effect of SSD with other materials,
with or without silver, for the topical treatment of second- and
third-degree burns in relation to wound healing and infection
prevention.

2. Method

This was a systematic review with meta-analysis, using the
Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) checklist for control [9].

2.1.  Search strategy

To studies, searches were made for articles published and
indexed in the electronic databases of Pubmed, ScienceDirect,
BVS, and Lilacs. A specific research question was formulated,
based on the population, intervention, control, and results
(PICO) [10], serving to determine the MeSHs used in the search.
Two different outcomes were evaluated: healing and preven-
tion of infection. We asked the following question, “What are
the effects of SSD in comparison with other materials, with or
without silver, on the topical treatment of second- and third-
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degree burns in relation to wound healing and infection
prevention?”.

Therefore:

P (population) — Burns

I (intervention) — Silver Sulfadiazine

C (control) — This item was not included in the research
strategy to increase the number of articles selected.

O (outcome) — Infection control or wound healing

2.2. Inclusion and exclusion criteria

The following criteria were established to guide the inclusion
of articles: studies were randomized clinical trials (RCT)
investigating the treatment of burns with SSD which evaluated
the healing and infection of wounds in humans; full articles
published in national and international periodicals; indexed in
the Lilacs, ScienceDirect, BVS, and Pubmed electronic databases
from 2000 to 2016; and published in Portuguese, English, or
Spanish. The following exclusion criteria were established:
articles, editorials, and letters published in the form of
abstracts, unpublished studies, case reports, case series,
cross-sectional, observational, and experimental studies,
and those in animals. In addition we excluded studies which
used SSD for any other type of wound, or evaluated outcomes
other than those established in our objective.

2.3.  Selection of studies

Firstly, 2 independent reviewers, who were specialists in the
treatment of patients with burns, read the titles and performed
a triage evaluation. Considering the inclusion and exclusion
criteria, these same individuals evaluated the pre-selected
articles in full and determined the final sample. In case of
disagreement about any article, a third specialist professional
was invited to give an opinion and resolve the question.

2.4. Data extraction

For data extraction, a collection instrument was created
comprising an identification code, source consulted, data
with reference to the periodical (title, magazine, year, volume,
number, page, language), researcher (name, qualification,
place of work), and study (type, objectives, sample, scope,
methodological design, result and conclusions). Data ex-
tracted from trials published in duplicate were included only
once. Data were extracted by a single reviewer, and the
accuracy verified by the second reviewer. Any discrepancy was
resolved by discussion, and if necessary, a third specialist was
consulted.

2.5. Evaluation of the quality of studies and bias risk

The article structure was evaluated with the use of the
CONSORT tool, and the Cochrane Handbook criteria were used
for making judgments about the risk of sample bias [11].
Consolidated Standards of Reporting Trials (CONSORT) was
created by investigators and editors in the 1990s for improving
the quality of reporting randomized clinical trials. The
CONSORT check-listincludes 22 items that evaluate the 4 stages
of a clinical study: title, methods, results, and discussion [12].

The reviewers evaluated the articles by checking the
22 items of CONSORT. Each item was awarded a point between
0 and 1, according to the following criterion: when the study
did not present the information evaluated it received 0; if it
presented the information, it received 1 point. After evaluating
the individual points of each article, the points were added,
and the mean and standard deviation of each article and of the
final sample in each sub-item was calculated.

Therisk of bias of each trial was evaluated, using the criteria
described in the Cochrane Handbook for interventions of
systematic reviews [11]. This tool verifies the 6 domains of
risk of bias which could occur in randomized clinical trials:
selection, performance, detection, friction, communication,
and other biases.

2.6.  Meta-analysis

Among the trials selected for the final sample, Silver
Sulfadiazine was compared with a great many different types
of dressings. Thus, 2 groups were established for grouping
these dressings to enable the meta-analysis to be conducted,
and 2 groups of analyses were created:

1) SSD vs dressings with silver.
2) SSD vs dressings without silver.

The meta-analysis was based on the method of inversion of
variance. The number of days needed for re-epithelialization
for patients using the dressings without silver versus SSD, and
using dressings with silver versus SSD were the measurements
of outcomes. The continuousresult was evaluated by the mean
difference (MD) and by the standard deviation (SD) with an
interval of confidence of 95% (IC). The MD values were
considered significant when P<0.05. The Review Manager
5 software (Cochrane Group) was used for meta-analysis.

To analyze the outcome of infection, the Student’s t test for
independent samples was used to compare the mean values of
therates (percentage) of infection. The results were considered
statistically significant for values of p<0.05. To analyze this
outcome, 2 comparative groups were also used: SSD versus
dressings with silver and SSD versus dressings without silver.

3. Results
3.1. Characterization of studies included

Initially 873 articles were found, and after reading the title and
abstract, only 53 studies remained. After evaluating the texts
in full, the sample consisted of 24 randomized clinical trials
(Chart 1).

3.2.  Characterization of studies included

Ahigh proportion of the studies selected used SSD as a control
group for evaluating some other type of dressing, so that in
total, 20 different types of dressings were used. In all the
studies, the majority of the sample was composed of patients
with superficial or deep second-degree burns. There was a
predominance of the adult population, and only 5 trials were
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873 articles identified through
databases searching

y

125 duplicated articles excluded

748 articles sceened by reviewers

.| 709 records excluded (did not fulfill inclusion
criteria)

39 full text article assessed

Excluded (n=15)

N No relevant outcome

No relevant intervention
Not RCT

A

24 randomized clinical trials were included:
8- analyzed both outcomes ( infection and wound healing)
2- analyzed only outcome infection
14- analyzed only outcome wound healing

Chart 1 - Flowchart of study selection.

performed with children. Two studies evaluated only the
outcome of infection, 14 studies only the outcome of healing,
and eight evaluated both outcomes.

In Table 1, the characteristics of the studies selected for the
final sample may be observed.

3.3.  Evaluation of quality of studies

When the studies were evaluated by CONSORT, the values
related to method (46%) and other items of information (9%)
were the lowest values of the items checked. In the final mean
value, only 52% of the items checked in the clinical trials were
found.

In Table 2, we analyzed the structure of the clinical trials
triaged according to CONSORT.

3.4.  Risk of bias in studies included

In Figs. 1 and 2 we show a summary of the risk of bias
evaluation based on the criteria of the Cochrane Handbook for
interventions of systematic reviews [9]. In general, the
methodological quality of the trials included was relatively
poor, although some of them presented low risk of bias.

In the risk of bias evaluation, the Cochrane criteria
indicated a high relative risk of bias in the questions related
to blinding and allocation of participants (Fig. 2).

4. Meta-analysis
4.1.  Outcome: healing

To perform the meta-analysis, all the articles that did not
present the mean and standard deviation of the wound-healing

time were excluded. Thus, of the 22 initial articles that
evaluated the outcome of healing, only 9 could be used in the
meta-analysis, 5in the dressings withoutsilver group (E2, E3, E8,
E9andE14) and 4in the dressings with silver group (E10,E13,E16
and E19).

The random effects analysis showed a favorable statistical
difference for number of days of healing for the dressings with
silver in comparison with SSD (p <0.0001; MD 3.83;95% CI 2,03~
5.62) as shown in Fig. 3.

The random effects analysis showed a favorable statistical
difference for number of days of healing for the dressings
without silver in comparison with dressings with SSD
(p<0.007; MD 2.9;95% CI 0.81-5.00) as shown in Fig. 4.

Figs. 3 and 4 represent the forest graph for presenting the
result of the meta-analysis of this study.

4.2.  Outcome: infection

The low number of articles that evaluated infection and the
poor quality of the information available was deleterious to the
statistical analysis of this outcome. With regard to the rate of
infection, when we compared SSD with the dressings with
silver (E6, E13, E15 e E19) we observed that there was no
statistical difference between the 2 groups, with a mean
number of samples of 11.34% and 7.35%, respectively (p=0.05).
Whereas, in the comparison between SSD and dressings
without silver (E3, E5, E9, E12, E14 and E21) we observed a lower
rate of infection in patients who received dressings without
silver; this result was statistically significant (p=0.005) with a
mean rate of 12.97% of infection versus 25.29% in patients who
received SSD.

5. Discussion

The large number of therapeutic options for the topical
treatment of burns, makes it difficult for healthcare profes-
sionals to make decisions regarding the best procedures to be
adopted. In both second- and third-degree lesions, SSD
continues to be the drug most frequently used by reason of
its low cost and high level of availability. However, in spite of
its consolidated use, we lack evidence for the efficacy of SSD
compared with other new materials in preventing infection
and helping the re-epithelialization of wounds [5].

Therefore, the aim of this research was to use the
concepts of evidence-based practice, by conducting a
systematic review with meta-analysis to try and elicit a
comparison between SSD and new dressings to treat second-
and third-degree burns for the prevention of infection and
stimulation of re-epithelialization.

Initially 873 studies were found, however, after applying
the inclusion and exclusion criteria, the sample was restricted
to only 24 articles, of which 10 analyzed the outcome of
infection and 22 the outcome of re-epithelialization (8 evalu-
ated the 2 outcomes concomitantly). This small sample
indicated that in spite of the large number of publications in
the area, the quality of the studies that have been produced
was extremely poor, with a predominance of case reports and a
series of cases with low impact, rather than RCTs. Initially, the
search period would be the last ten years of publications, but
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Table 1 - Characterization of studies included for systematic review, according to publication data.

Characteristics of  Intervention Outcomes
the sample (mean

age, sex. depth)

Study Author, source, year, country

Sample

Infection Healing
(rate) (mean-days/
standard deviation
Gl Tangetal. [13],] Trauma Acute Care 153 patients 30, both, thickness = Mepilex AgxSSD - 87,1/29
Surg, 2015, China partial depth 85,2/27,8 (rate)
E2 Glenn et al. [14], Burns, 2014, Asia 38 participants 31.5, both, thickness Petrolatum x SSD - 6,2/2,8
partial superficial 7,8/2,1
E3 Muhammad and Naheed [15], ] Pak 50 patients 40, both, second Aloe Vera x SSD 25% 11/4,18
Med Assoc, 2013, Pakistan degree 16% 24,24/11,16
E4 Oen et al. [16], Plastic and Recon- 179 patients 41.6, both, thickness Nitrato de = 11~
structive Surgery, 2012, Holland partial Cerium x SSD 9~
ED Ostlie et al. [17], Journal of Pediatric 100 patients 9, both, thickness Colagenase x SSD 14% =
Surgery,2012, partial 2%
E6 Silverstein etal. [18],Journalof Burn 101 patients 38.35, both, thick- Silicone 12.24% 17,11/~
Care & Research, 2011, Estados ness partial Ag x Coverage 15.69% 13,44/
Unidos SSD
E7 Piatkowski et al. [19], Journal of 60 patients 40.25, both, thick- Bio - 10~
Burn Care & Research, 2011, ness partial Celulose x SSD 10~
Germany
E8 Mostaque and Rahman [20], Journal 102 patients 3,82, both, second Human Amniotic - 13.33/0.95
of Burn Care & Research, 2011 degree superficial Membrane x SSD 14.02/0.96
and deep
E9 Malik et al. [21], International 150 patients 28, both, thickness = Honey x SSD 8% 13.47/4.06
Wound Journal, 2010, Pakistan partial 38.67% 15.62/4.4
E10 Muangman et al. [22], International 70 patients 38.6, both, thickness Aquacel AgxSSD - 10/3
Wound Journal, 2010, partial second degree 13.7/4.3
E11 Grippaudo et al. [23], Asian J Surg., 80 patients 33.5, both, second Procutase x SSD - 11~
2010, Italy degree 13.5~
E12 Hosseini et al. [24], Asian ] Surg., 76 patients 21.9, both, thickness Xenoderm x SSD 17.9% -
2009, Iran partial 40.5%
E13 Glatetal. [25],] Burn Care Res, 2009, 24 children 2.74, both, thickness SilvaSorb x SSD 0% 12.42/3.58
Pennsylvania partial 0% 12.75/7.47
E14 Hirsch et al. [26], European Journal 40 patients 42.5, both, thickness MEBO x SSD 0% 24.3/14.3
of Medical Research, 2008, Germany partial 0% 24.8/18.3
E15 Caruso et al. [27], Journal of Burn 82 patients 26.7, both, thickness Aquacel Agx SSD 7.1% 31/~
Care & Research, 2006, partial 5.0% 24/~
Pennsylvania
El6 Koller [28]. Drugs Exptl.Clin. Res. 33 patients 37.85, both, second  Hyaluronic Acid = 8.167/2.684
2004,Slovakia degree superficial with Agx SSD 13.067/5.203
E17 Carneiro et al. [29], Cent Afr ] Med, 64 children 2.5, both, second Phenytoin x SSD - -~
2002, Tanzania degree -+
E18 Scott et al. [30], The Journal of 23 patients 30,-, superficial sec- Propolis x SSD = 9.09/-
Alternative and Complementary ond degree 10.96/-
Medicine, 2002, Brazil
E19 Gracia [31], Burns, 2001, Philippines 59 patients 27, both, thickness  Cerium 3.33% 17.2/8.3
partial Nitrate x SSD 13.33% 25.1/19.4
E20 Lal et al. [32], Shock, 2000, United 89 patients 3.1,both, second and MEBO x SSD - -~
States third degree -+
E21 Barret et al. [33], Plastic Reconstr. 20 patients 8.5, both, thickness  Biobrane x SSD 0% 9.7/0.7
Surgery, 2000, United States partial superficial 0% 16.1/0.6
E22 Kumar et al. [34], ANZ J. Surg, 2004, 33 patients 3.60, male, second Biobra- - 9.5~
Australia degree ne x SSD x Tran- 11.2~
scyte 7.5/
E23 Huang et al. [35], Burns, 2007 98 patients 36.81, predominantly Acticoat x SSD = 12.42/5,4
man, second degree 15.79/5.6
E24 Nasiri et al. [36], Journal of Ethno- 45 patients 39.9, both, second Arnebia - 13.9/5.3
pharmacology, 2016, Iran degree ointment x SSD 17.5/6.9

2 In these RCTs the data relative to wound healing were nor presented in days of healing, only as binary even healing or not.




Table 2 — Consort evaluation.

Tang Glenn  Muhamad and Oen Ostlie  Silverstein Piatkowski Mostaque and Malik  Muangman Grippaudo Hosseini Glat
etal [13] etal [14] Naheed [15] etal. etal [17] etal [18] et al. [19] Rahman [20] etal [21] etal. [22] etal [23] etal [24] et al.
[16] [25]
Title 2/2 2/2 2/2 1/2 2/2 1/2 2/2 2/2 1/2 1/2 1/2 1/2 1/2 1/2
Introd. 2/2 2/2 2/2 2/2 2/2 1/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2
Method 13/17 9/17 6/17 9/17 9/17 7/17 8/17 11/17 5/17 7/17 11/17 6/17 6/17
17/17
Results 7/10 7/10 4/10 7/10 4/10 9/10 6/10 5/10 6/10 5/10 8/10 6/10 5/10
10/10
Discus 3/3 3/3 1/3 3/3 3/3 3/3 0/3 3/3 3/3 1/3 2/3 2/3 1/3 1/3
Other 0/3 1/3 0/3 0/3 0/3 0/3 0/3 1/3 0/3 1/3 1/3 1/3 0/3
inform. 3/
3
Total 37/ 27/37 22/37 16/37 23/37 18/37 20/37 21/37 23/37 15/37 18/37 25/37 17/37 15/37
37
Hirschetal. Carusoetal. Koller Carneiro  Scottetal. Gracia Laletal. Barretetal. Kumaretal. Huangetal. Nasirietal. Average  Standard % items
[26] [27] [28] et al. [29] [30] [31] [32] [33] [34] [35] [36] deviation checked
1/2 2/2 1/2 1/2 1/2 1/2 1/2 1/2 2/2 2/2 2/2 1,37/2 0,48 66%
2/2 2/2 2/2 1/2 1/2 2/2 1/2 1/2 2/2 1/2 2/2 1,75/2 0,43 88%
4/17 11/17 9/17 8/17 6/17 11/17 10/17 8/17 3/17 9/17 10/17 8,16/17 7,07 46%
7/10 8/10 5/10 7/10 4/10 8/10 7/10 7/10 5/10 5/10 7/10 6,23/10 1,44 62%
1/3 3/3 1/3 1/3 2/3 2/3 2/3 2/3 0/3 2/3 2/3 1,83/3 1,01 60%
1/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 2/3 2/3 0,41/3 0,46 9%
16/37 26/37 18/37 18/37 14/37 24/37 21/37 19/37 12/37 22/37 26/37 19,95/37 10,66 52%

tbz-cge (610c) St sNung

£8C
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Fig. 1 - Summary of quality of risk of bias: judgment of the
authors’ review about each item of quality of risk included in
the study.

the lack of trials encouraged the authors of this study to
prolong the search period (2000-2016) with a view to obtaining
a higher number of RCTs.

With regard to the characteristics of the clinical studies
selected, we were able to ascertain that the majority of these
used patients with second-degree burns, and only 1 study also
included individuals with third-degree lesions. The exclusion
of these deep burns was probably due to the fact that the
majority of these wounds needed skin grafts to obtain
definitive coverage [37-39]. The majority of the studies were
conducted with young adults of both sexes, although a few
children had also been included.

In general, all the clinical trials compared SSD with some
other product (20 in total), causing a great diversity of tested
material and making the possibility of comparing the results
difficult. Therefore, with the intention of allowing statistical
tests to be performed, we divided these treatments into 2 large
groups of dressings: with and without silver, comparing the
outcomes of re-epithelialization and rate of infection of these
groups with the outcomes obtained with SSD.

However, it is important to point out that this division was
only a device to make it possible to perform statistical tests,
because of the large number of dressings with diverse
mechanisms used in the RCTs. In the group of dressings
without silver, we found the presence of dressings with the
function of coverage and debridement and others that
functioned as skin substitutes. These skin substitutes pro-
tected the wound, artificially re-establishing the integrity of
the skin, and consequently reducing fluid loss and the chance
of invasion by opportunist microorganisms. In the group of
dressings with silver, we found new dressings that associated
hydrofiber with silver which was released in a controlled
manner in the wound bed. We also found other dressings that
associated SSD with other substances such as cerium nitrate or
hyaluronic acid, which interfered with the availability of SSD
in the wound bed. Thus, the results obtained must be analyzed
with caution, considering the variations and difficulties
described above.

The methodological quality of the triaged articles was
evaluated by means of the CONSORT instrument, and we
found that the greatest faults were related to the items that
evaluated the research methods. Only 46% of the items
checked were in agreement with the ideal, failing to explain
data with reference to the sequence of allocation, masking,
sample size and methodology for randomization. These
failures in describing the method of research increased the
chance of bias occurring. Bias is a process at any stage of
inference, with the tendency to produce results that system-
atically move away from the true values. Itis any tendencyina
collection, analysis, interpretation, publication, or review of
data that may lead to conclusions that could systematically be
different from the truth.

When we analyzed the risk of bias of our sample according
to the Cochrane Handbook for interventions of systematic
reviews [9], we observed that the results were in agreement
with the data demonstrated in the CONSORT analysis. The
highest risk of bias rates were found in the generation of the
randomization sequence (approximately 50% uncertain risk of
bias), in concealment of allocation (62% uncertain risk of bias),
and in masking of participants (80% high or uncertain risk of
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Fig. 2-Graph showing quality of risk of bias: judgment of the authors’ review about each item presentby means of percentage of

studies included.
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Fig. 3 - SSD X dressings without silver.
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Fig. 4 - SSD X dressings with silver.

bias); that is, all factors that indicated failure in methodologi-
cal planning.

The failures in generating the random sequence and
concealing allocation indicated mistakes in the process of
randomization of the study participants. In general, the
studies only cited that there was randomization, but they
did not detail the manner in which the process was performed,
generating a doubt about whether this omission occurred due
to lack of care when writing the article, or due to failures in the
randomization process. The ideal would be for clinical trials to
use computed randomization methods with minimal inter-
vention of the researchers to reduce the risks of errors [40].

Blinding was the factor with the highest risk of bias rate,
since only 18% of the studies adequately described the

measures for masking information from the participants,
however, this result could not be considered surprising. A great
difficulty in clinical trials testing wound dressings is to achieve
complete masking of those who apply the dressings, and
particularly, of the patients who receive the products. Nomatter
how much effortis made to provide 2 ointments or creams with
the same appearance, there is always some type of minimal
difference in consistency, color, odor, or other characteristic
thatwill, over the course of time, allow patients and researchers
to discover the identity of the drug they are using.

Another important aspect observed in both CONSORT and
in the risk of bias evaluation was financial support. Although
almost all the studies compared SSD with commercial
products, the majority of the articles did not cite whether or
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not they received financial support for conducting the
research. The absence of this type of information may generate
doubts toward the reliability of the data presented in the
clinical trial, as well as allow the possibility for ethical
questioning about the study.

With regard to the meta-analysis, many studies had to be
excluded from the final sample because they did not provide
all the data (mainly standard deviation of re-epithelialization)
for performing statistical analysis. This is another point that
deserves the attention of researchers, the presentation of
statistical data of a study must be made in the most complete
manner possible, because these data may allow other authors
to answer new research questions.

When observing the graph in Fig. 4, we noted that the wounds
treated with silver dressing presented a more rapid re-epitheli-
alization than the wounds treated with SSD. This fact may be
explained by the vehicle used to deliver the silver to the wound
which causes SSD to be released rapidly and in large quantity,
leading to the rapid loss of silver ions. This causes the patient
trauma and discomfort, with significant pain and need of
parenteral analgesia and anesthesia, which interfere with eating,
mood, and general level of activity; whereas in the dressing with
silver, the release occurs more slowly and in small quantities,
presenting a lower level of toxicity to the cells of the wound [7,41].

On the other hand, in Fig. 3, when we compared SSD with
dressings without silver, we observed an even more favorable
statistical difference for the group without silver; that is,
wounds with dressings without silver healed in a shorter space
of time. This finding corroborates those of studies that
demonstrated the toxicity of silver in cells of the wound,
and the consequent harm to re-epithelialization of the lesions
[41-43]. Moreover, it is worth mentioning that among the
dressings without silver, we found an RCT that used a skin
substitute (amniotic membrane — E8). This type of material
releases growth factors that stimulate the migration of
keratinocytes, accelerating the process of re-epithelialization.

With regard to the outcome of infection, it should be noted
that this was an important limitation of the study. Few studies
could be selected, with the majority being of poor quality and
the databeing presented very succinctly, without very detailed
information. Therefore, analysis of the results of this outcome
must be made most cautiously, because the studies available
in the literature, to date, did not allow a definitive conclusion
with regard to the effect of SSD on infection prevention.

Onlyin the comparison between SSD and dressings without
silver was it possible to obtain results with statistical
significance, showing a lower rate of infection in the group
who received dressings without silver. Innumerable clinical
studies have shown the positive effects of silver as a
bactericide, however, in the results compiled from the clinical
trials evaluating burn treatments, it was not possible to prove
its capacity to prevent infection. This finding appeared to be in
marked contrast to the results found in the RCTs regarding the
prevention of infection. The superior result of dressings
without silver was perhaps owing to the fact that these
dressings accelerated re-epithelialization, reduced the period
of time in which the wound remained open, and consequently
diminished the time for bacterial invasion. Another possible
confounding factor was the presence of skin substitutes in the
group of dressings without silver. The primary function of

these biomaterials is to replace the protective barrier of skin
and prevent invasion of the wound by bacteria. One of the
studies (E12), that evaluated the outcome of infection, used
Xenoderm, a skin substitute prepared from a porcine source.

An important limitation of this study is the low number of
randomized controlled trials (n=8) that evaluates both out-
comes simultaneously, this factor undermines the power of
the conclusions. The other 16 selected clinical trials evaluated
only one outcome, missing the opportunity to evaluate both
outcomes in the same patient group.

In clinical practice, we have been able to observe the
consolidated use of SSD as an antimicrobial agent in the
control of infections in burns; it is the treatment of choice in
the majority of burn-treatment centers. However in this study,
the meta-analysis showed that when SSD was compared with
other types of dressings, it harmed the process of re-
epithelialization. Therefore, the widespread use of SSD
deserves to be questioned by health professionals, due to
the likelihood of it not being the best therapeutic option
available for the treatment of burns.

6. Conclusion

The authors concluded that there were new dressings (with or
without silver) which show better results than SSD on the
outcome of wound healing, reducing the time necessary to
restore burn lesions. There is immediate need for conducting
RCTs with adequate methodological quality and high statisti-
cal power to investigate the effectiveness of SSD and silver
dressings for preventing infection in patients with burns.
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