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Abstract
BACKGROUND: Topical sucralfate has been used for burn and non-burn skin and mucosal lesion with remarkable 
results. The healing rate of mucosa is faster than skin lesion.

AIM: A current systematic review was conducted to objectively evaluate wound healing benefits of topical sucralfate for burn 
wound and to show on which degree of burn wound it works compare with another topical agents of burn wound therapy.

METHODS: Databases were searched for relevant studies: Google Scholar, PUBMED, and ProQuest. Data sources 
were searched using MeSH terms: “topical sucralfate” and “burn wound” for all publications up to December 2018. 
All English papers were included. Only studies performed in humans were included in this study. A total of 2437 
publications were found, of which 3 studies met the inclusion criteria and were relevant to be used in this systematic 
review. The primary outcome was burn wound healing.

DATA EXTRACTION: Data from retrieved studies were reviewed and tabulated according to year of publication, 
study design, human or animal studies, characteristics of the population, and outcomes.

DATA SYNTHESIS: A total of 2 randomized controlled trials (RCTs) and 1 observational comparative study were 
found. All trials are on second degree burn wound patients. Jadad score was used to assess the methodological 
quality of the RCTs. One RCT and one comparative study demonstrated favorable outcomes with the use of topical 
sucralfate. There is one publication with no significant differences.

CONCLUSIONS: This systematic review shows a noticeably beneficial effect of topical sucralfate for burn wound. It 
is better than other topical agent in wound healing rate, decreased infection rate and enhancement of epithelialization 
also granulation with no local or systemic adverse reactions. However, multicenter RCT with larger sample size are 
needed to make recommendation for burn wound treatment.
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Introduction

Burn is one of the most severe injuries with 
high mortality and morbidity. Burns are dynamic 
injuries that can change into deeper injuries over time 
[1]. Deep burns require prolonged healing time often 
result in significant scarring and contractures [2]. It’s a 
distressful experience not only for the burn victims, but 
also for their families. Every year, more than 10,00,000 
people in the developing countries suffer from moderate 
to severe burn injuries [3]. In a developing country such 
as Indonesia, where there is a very high incidence 
of burns with limited resources available for their 
management, surgical means of wound management 
such as tangential excision is not always feasible. The 
most of our patients are managed by a staged surgical. 
Wound closure for topical wound therapy and dressing 
remain the mainstay of treatment [4]. The multiplicity of 
systemic and topical regime in use is an indication that 
none is completely satisfactory [5], [6], [7], [8]. Topical 
therapy coupled with other measures has proved to be 
the mainstay of treatment [9], [10]. 

Silver nitrate, sulfamylon, and a combination of a 
sulfonamide and silvers sulfadiazine (SSD) are the topical 
antimicrobial agents in the burn wound dressings [11], [12] 
SSD is the most common topical agent for partial thickness 
burns; it is preferred to other medications such as 
mafenide acetate and silver nitrate, but in our center only 
SSD is available. We use sucralfate, it based on expert 
opinion (level evidence VI) for topical agent dressing in 
2nd degree wound. SSD is a very effective bactericidal 
agent, active against most Germ-positive and Germ-
negative bacteria, but causes systemic side effects such 
as neutropenia, crystalluria, erythema multiforme, and 
methemoglobinemia [11], [12], [13]. Moreover, more recent 
studies have reported that healing of partial thickness 
burns is delayed by SSD because it impairs fibroblasts and 
epithelial proliferation [8], [14], [15], [16]. Hence, we try to find 
out rather sucralfate can replace the others topical agent, 
including SSD and be a better choice for burn wound or not.

Sucralfate, a basic complex salt of sucrose 
octasulfate and aluminum hydroxide, is used as an 
effective mucoprotective agent since early eighties in 
the treatment of peptic ulcers [17]. Topical sucralfate 
has been used in the treatment of resistant perineal 
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and peristomal excoriation. The initial work by Hayashi 
et al., [18] the use continues for stomatitis, decubitus 
ulcers, as well as radiation proctitis.

Various recent sporadic studies have 
demonstrated the safety and efficacy of topical sucralfate 
in skin protection and wound repair by accelerating cell 
proliferation in the skin layers leading to clear thickening 
of the epidermis and dermis [18], [19], [20], [21]. The 
clinical observations also have supported the anti-
inflammatory, bacteriostatic, and decreasing pain 
properties of sucralfate [20], [21], [22]. It works by 
binding to basic fibroblast growth factor (bFGF) and 
increasing their concentration in the wound [23].

Several systematic reviews have 
examined the effectiveness of topical agent for burn 
wounds [24], [25], [26], [27]. However, none of these 
reviews specifically discussed of the efficacy of topical 
sucralfate in burn wounds. Thus, the aim of the current 
systematic review study was to determine the efficacy 
of topical sucralfate in burn wound healing.

Materials and Methods

The following databases were searched for 
relevant studies: Google Scholar, PUBMED, and 
Proquest. Data sources were searched using MeSH 
terms: “topical sucralfate” and “burn wound” for all 
publications up to December 2018. All paper that written 
English were included in the study.

The searches were limited to humans and 
a filter was applied to identify comparing studies, 
controlled clinical trials, and randomized controlled trials 
(RCTs) in all databases as described elsewhere [28]. 
For the search strategy, the medical subject headings 
“topical sucralfate” AND “burn” OR “burn wound” were 
used. Patient, intervention, comparison, and outcome 
also method applied to select appropriate journals for 
the review process. These criteria were elaborated 
as follow: (1) patient: subject with grade two of burn 
wound or above, (2) intervention: sucralfate as topical 
agent, comparison: topical agent beside sucralfate, 
and outcome: healing time. To ensure that the search 
was comprehensive, the reference lists of the retrieved 
articles and any identified review articles were reviewed. 
In addition, the corresponding authors of identified studies 
were contacted, and experts working in the field of burn 
therapy or sucralfate, were asked for further studies. 
RCTs involving topical sucralfate for burn wound healing 
were included. No restriction on date, and publication 
type of the studies was applied. The relevant data were 
extracted by two reviewers and methodological quality 
was assessed using the Cochrane criteria for risk of bias 
assessment [29]. Any disagreements between the two 
reviewers were resolved through discussion.

The first search of the literature was undertaken 
by one investigator (L.M.) under supervision of the 
principal investigator (P.R.), who is a content expert. 
Following exclusion of non-relevant trials, assessment 
of eligibility of the remaining publications was performed. 
Two independent reviewers (N.A., S.A) examined the 
list of titles and identified potentially relevant articles. 
In cases where there was disagreement as to the 
relevance of a study, an attempt to reach a consensus 
was made through discussion and by reviewing the 
study’s abstract or full article. A third reviewer (P.R.) 
was available to make a final decision if necessary.

Several foreign-language publications were 
found, but only papers written in English were included. 
The literature search involved articles published up 
to December 2018. All RCTs, clinical controlled trials 
and observational comparative studies were included. 
No restrictions on publication date or status were 
made. Eligible studies needed to report on topics 
related to plastic and reconstructive surgery and the 
trial authors needed to report at least one clinical end 
point. This systematic review only included (1) RCTs 
which fulfilled the current standard definition for this 
study design (also named true RCTs), (2) non-RCTs, 
(3) comparative studies, and (4) cohort studies 
regarding humans.

The quality of all RCTs is evaluated using 
Jadad score [30]. Those articles were assessed for 
randomization, double blinding, and withdrawals/
dropouts. Total score ranged from 0 to 5, with 0 as the 
lowest score and 5 as the highest score.

Records identified through
data based searching

(n = 2437)

Records after duplicates
removed

(n = 2430)

Records screened
(n = 2430)

Records included
(n = 3)

RCT
(n = 2)

Observational Comparative
Study
(n = 1)

Records excluded
(n = 2424)
1. Not in English
2. Not using as topical
agent
3. Not for burn
4. Not for burn wound
5. Not comparative studies
6. Not RCT
7. Not CCT

Figure 1: PRISMA flow chart of study search and inclusion

Data analysis

Trials were only included if they measured 
the healing time for burn as the primary outcomes. 
Measures such as pain, infection rate, and adverse 
events were the secondary outcomes.
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Table 1: Assessment risk of bias using Jadad score [28]
No Study Jadad score Total

Randomised Double 
Blind

Withdrawals/
Dropouts

–1 if use innapropiate 
use of randomization

–1 if use innapropiate 
method of blinding

1 Anjana 
et al., 2001

+1 +1 +1 0 0 3

2 Godhi et al., 
2017

0 +1 +1 0 0 2

Table 2: Overview of studies on wound healing
Authors Design n Comparison Results in relation to the sucralfate topical group Statistical Result, P value
Banati et al., 2001 [31] RCT 60 Effects of Sucralfate Cream and 

other topical antimicrobial agents 
on second and third degree 
burns

Rates of healing was statistically significant
Rapid epithelialisation of second degree burns with 
minimal said effect 

First Trial: P = 0.00001
Second Trial P = 0.00067

Godhi et al., 2017 [32] RCT 60 Effects of Silver sulfadiazine 1% 
and Topical Sucralfate on second 
degree superficial burns 

Topical sucralfate dressing is efficacious in terms of 
development of early granulation in the healing of 
second-degree superficial burns compared to silver 
sulfadiazine (SSD) dressing

p > 0.050

Koshariya et al., 2018 [33] Observational study 50 Effects of Silver sulfadiazine 1% 
and Topical Sucralfate on burn 
wounds healing

Faster healing by re-epithelialization was present in 
sucralfate group
Incidence of secondary infection was less when 
topical sucralfate
More wounds was healed in sucralfate group as 
compared with in SSD group
A marked relief in pain and discomfort after 
sucralfate application as compared to SSD

Faster Healing was present 
in group one (sucralfate): 
11–22 days
Incidence of secondary 
infection:
Group 1=255
Group 2, a=16.6%
Group 2, b=66,66%

RCT: Randomised controlled trial, SSD: Silvers sulfadiazine.

Results

The flow of searches, and number of trials 
identified and included in this study are shown in 
Figure 1. Of the 2430 records identified, 2426 studies 
were excluded for reasons as stated in the methods.

Finally, 2 RCTs were eligible for the analysis 
and quality of these studies were analyzed using Jadad 
score (Table 1). Total score varied from 1-3. None 
of them had full score due to lack of description on 
randomization method, blinding, and dropouts.

Description of Studies

A total of four trials were included with a 
total of 250 patients with a variety of burn wounds 
(Table 2). One study in 2001 [31] included sixty 
patients conducted in two phase of trials, in the first 
phase thirty participants of whom were treated with 
sucralfate cream while the other 30 participants were 
treated with other topical antimicrobial agents. Twenty-
one and nine patients in the study had second-degree 
burns and third degree burns, respectively. In the 
second phase, a double blind study was carried out 
on 25 patients where one area of burns was treated 
with sucralfate cream while another control area of the 
same patient was treated with a placebo ointment. The 
period of epithelialization of the study group treated 
with sucralfate cream was 18.8 days compared with 
24.6 days with other topical agents (p = 0.00001). In 
the double-blind study, it also found that burn healing in 

the areas treated with sucralfate was fasterthan those 
treated with blind placebo ointment (p = 0.00067). 
Histopathological studies were also carried out, and 
they showed that sucralfate cream promoted rapid 
epithelialization.

Another one year RCT [32] has total of 
60 patients with <50% second degree superficial 
burns who were divided into two groups. Group A were 
treated with topical sucralfate and group B were treated 
with 1% silver sulfadiazine dressing. 50% patients 
in the group A had the granulation appeared in less 
than 7 days, whereas 56,67% patients in the group B 
had granulation appeared between 15 and 20 days 
(p = 0.149). The mean day of granulation p = 0.396) and 
the wound culture on day 1, 7 and 14 (p > 0.050) were 
not significantly different.

Department of General Surgery, Hamidia 
Hospital Bhopal [33] divided 50 patients deep burn injury 
into group one (sucralfate) and group two [a-sucralfate; 
b-silver sulfadiazine (SSD)]. The demographics, 
history, physical, and systemic examinations of the 
patients were recorded. Granulation tissue for group 
one (in 6–17 days) as compared to SSD (14–22 days). 
It was noticed that faster healing by re-epithelialization 
was present in group one (11–22 days) as compared 
with SSD group (15–30 days). By the end of 3rd week 
50-75% of wound was healed in group one as compared 
with 35–50% in group two. Incidence of secondary 
infection was less when topical sucralfate was used 
(group one = 25%; group two: a = 16b = 66.66%). 
Secondary outcome measures such as pain, 
discomfort, and the adverse effect of interventions 
were reported in this study. There was a marked relief 
in pain and discomfort after sucralfate application as 
compared to SSD.
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Risk of Bias Assessment in Included 
Trials

The risk of bias of the included studies is 
summarized in Figure 2. The majority of the trials 
had unclear risk of bias for sequence generation 
and concealment of allocation. There was no loss to 
follow-up in any of the included in the studies.

All trials were judged to have low risk of bias. 
For the domain “selective outcome reporting” when 
outcomes measures specified in the methods section 
were also reported in the results.

Discussion

The definition of burns by the World Health 
Organization [34] is “an injury to the skin or other 
organic tissue primarily caused by heat, radiation, 
radioactivity, electricity, friction, or contact with 
chemicals.” The severity of burn injuries depends on the 
depth of the wound injury, the depth progressiveness 
and the extent of the body area affected. Burn wounds 
are also susceptible to infection because their moist 
environment provides an ideal situation for bacteria to 
multiply [35]. Infection by microorganisms is a major 
cause of morbidity associated with extended hospital 

stay and high medical costs [36]. The prevention of 
infection is an important factor in the acceleration of 
healing and reduction of morbidity [34].

In Burn patient, wound closure with topical 
therapy and dressing remain the mainstay of treatment. 
Various types of topical therapy and dressing have 
been used in the treatment of burn injuries. The basic 
purpose is to expedite the epithelial healing and to 
prevent the formation of abnormal scar. Meanwhile, 
SSD may be considered as the gold standard for 
topical burn treatment [37]. However, data from 
animal studies and human trials suggests that silver 
delays wound healing as it is toxic to regenerating 
keratinocytes [38], [39], [40], [41], [42]. In addition, in 
a systematic review published in 2012, Aziz et al. [43] 
reported that when silver was compared to non-silver 
dressings, silver was shown to worsen healing time. 
However, silver is still used as a comparator or control 
in many burn trials because it is considered as the gold 
standard in the treatment of burn wounds [37], [41], [44].

Initially, Hollander et al. [45] was the first who 
discovered that oral sucralfate is able to protect the 
gastric mucosa from injury by ethanol. More studies 
show same evidence; for superficial or partial thickness 
wounds, sucralfate topical was found to have statistically 
significant beneficial effects compared to another 
topical agents for the outcomes time to complete wound 
healing, proportion of wounds completely healed, and 
proportion of infected wounds rendered sterile in burn 
wound [21], [45]. Sucralfate acts by increasing both 
bFGF and eGF concentration in the wound tissue. It 

Figure 2: Risk of bias summary
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also inhibits the release of interleukin-2, interferon 
gamma, and cytokines from the burnt damaged skin 
cells and thus prevents inflammation and produces 
soothing effect [21]. Moreover, it does not have any 
adverse effects [45].

The sucralfate’s advantages can be 
summarized by its cost effectiveness, no systematic 
side effect has been reported, In developing country, 
it has been covered by government insurance and or 
easy to get, It help to moist the wound, decreasing pain, 
The most needed abilities that sucralfate has for burn 
wound are, its bacteriostatic effect, anti-inflammatory 
effect, epithelialization stimulation, and increasing 
mount of bFGF. It is better than SSD in wound healing 
rate, decreased infection rate and enhancement of 
epithelialization with no local or systemic adverse 
reactions.

In this systematic review, it is difficult to judge 
the quality of the evidence as the majority of the domains 
in the risk of bias assessment were inadequately 
described. Although blinding of participants and care 
providers was difficult, the trial investigators could have 
blinded the outcome assessors to reduce the risk of 
outcome bias.

The results of this review are in agreement 
with other reviews examining evidence of effectiveness 
of sucralfate topical for wound healing [26], [27].

The result of this curent review provided higher 
level of evidence-based references for the application 
of topical agents in burn wounds. Acording to the 
best of our knowledge, the evidences for the use of 
topical agents only limited on the level of VI (expert 
opinion). Hence, this study presented stronger scientific 
evidences for topical agents application in clinical 
practices for improving the healing time of burn wound.

This review had some limitations. We only 
reviewed a limited number of RCTs and multicentres 
studies in the current study. Beside that, this review 
also presented heterogenous type of errors and causes 
of burn wounds and unclear frequency of topical agent 
application. Therefore, future study required to involve 
more RCT-designed study with more specific criteria of 
burn wound and its therapy to provide a higher-level of 
scientific evidence of the topical agent application.

Conclusions

Current systematic review strongly suggests 
that topical sucralfate possesses a beneficial effect 
for second degree of burn wound healing. Despite 
a positive finding favoring topical sucralfate when 
compared to other topical agent, the scarcity of high-
quality evidence to justify routine use of sucralfate 
topical for burn wound healing in clinical practice is 

highlighted in this review, and this study was limited to 
second-degree burns and may not be generalized in all 
the burn injuries. Multicenter RCT with larger sample 
size of using sucralfate in 2nd degree burn wound are 
needed to make recommendation for burn wound 
treatment guideline.

Authors of future trials should use common and 
clinically relevant end points to assess the effectiveness 
of sucralfate topical, and to use the Consolidated 
Standards of Reporting Trial statement to improve the 
quality of reporting of trials.
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