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Abstract

Background: Burns are one of the major public health problems worldwide, particularly in the developing countries. The proper
treatment of burns can reduce the complications of the injury.
Objectives: The current study assessed the effects of silver sulfadiazine (SSD) and Adibderm® herbal ointments to treat patients
with second degree burns.
Methods: In the current randomized clinical trial, 60 adult patients (ranged 18 - 65 years old) with second-degree burns and 1% -
10% burns in the extremities and trunk areas referred to Tabriz Sina hospital were enrolled. Patients were divided into 2 groups
(group A, SSD ointment; and group B, Adibderm® herbal ointment). The study was conducted after obtaining written informed
consent from the patients. Patients were followed up daily until the end of treatment. Healing time (days), treatment satisfaction,
and complications were compared between the 2 groups.
Results: There was no significant difference between the 2 groups in terms of demographic variables (P value > 0.05). The mean of
healing time in groups A and B were 11.83 ± 2.32 and 7.53 ± 2.28 days, respectively (P < 0.0001). The mean of treatment satisfaction
in groups A and B were 7.23 ± 1.19 and 7.83 ± 1.02 days, respectively (P < 0.041). In SSD ointment group, 1 (3.3%) patient had wound
infection and 7 (23.3%) patients in Adibderm® herbal ointment group had wound irritation caused by the ointment.
Conclusions: Based on the current study results, Adibderm® herbal ointment was superior to SSD ointment in terms of healing
time and treatment satisfaction.
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1. Background

Burn injuries are the most serious types of trauma that
cause disability, morbidity and mortality; in addition, the
imposed medical and psychological expenditures caused
by burn injuries are very high (1). Burn injuries are the
third cause of accidental deaths in all age groups, and the
second leading cause of injury in people aged up to 4 years
(2). According to a study, approximately 724,000cases
of burns occur annually in Iran, of which 335,000 im-
prove with self-treatment; about 348,000 patients visit the
health centers and receive outpatient services; 38,200 peo-
ple are admitted to hospitals, and about 2920 people die
annually as the result of burns (3).

Today, with advances in critical care, primary surgi-

cal interventions, systemic or local antibiotic prescription,
and wound care improvement, the number of survived
patients has increased (4). However, despite all these ad-
vances, many people still have burn accidents and die af-
ter such accidents each year (2). Despite numerous topi-
cal treatments used to treat burn wounds, sepsis is still an
important risk factor of mortality in such patients (5, 6).
The use of topical antibacterial drugs and rapid removal
of burned tissue significantly reduce invasive infections (7,
8). Wise and appropriate use of antibiotics lead to less re-
sistance in bacteria and more efficiency of such drugs and
reduction of sepsis risk (9).

Based on the burn severity classification, in second de-
gree burning injuries, epidermis is fully destroyed, while
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dermis is fully or partially destroyed. Superficial burns are
associated with redness of the skin, moisture and liquid
leakage, blistering and severe pain, and tenderness when
touched (10).

Currently, a variety of ointments are used to cover the
burn area based on indications in patients. Silver sulfadi-
azine (SSD) is one of the most commonly used topical oint-
ments based on silver (11). But, evidence about ointments
containing silver and their effects on healing wound or
preventing wound infection is inadequate (12). Adibderm®

is a newly produced herbal ointment. It contains the ac-
tive ingredients of multiple plants including nigrum and
rose extracts, ascorbic acid, wax, oleic acid (37% - 49%) and
linoleic acid (37% - 47%) (13). Nasiri et al., suggested Arnebia
euchroma (AE) ointment in their study due to its efficiency
and low side effects to treat second degree burns (14). In
an animal model study on 40 mice, Akhoundinasab et al.,
described Robasin ointment as an effective agent to treat
burns (15).

2. Objectives

Currently, due to the importance of treatment and
choosing the appropriate medication in patients with
burn injury to prevent infection and for rapid recovery of
the patients, many studies are conducted to compare the
efficacy of topical drugs on burns. Such studies evaluated
the impact of drugs on recovery time and the cost. The
current study aimed at comparing the effect of Adibderm®

herbal ointment with that of SSD topical ointment on the
treatment of the second degree burns in patients referred
to the emergency department of Sina hospital in Tabriz,
Iran.

3. Methods

The current randomized clinical trial was conducted
in the emergency department of Sina teaching Hospital
in Tabriz for 9 months from April to December 2016. Sina
teaching Hospital is affiliated to Tabriz University of Med-
ical Sciences, and is the burn referral center in East Azer-
baijan province and even in some cases, the neighboring
provinces (16). To determine the sample size and the ba-
sic information about the duration of wound healing fol-
lowed by the use of SSD ointment mentioned in the study
by Heidari (10) (5.9± 2.2 days), and considering a 95% con-
fidence intervals (95% CI), α = 0.05, and power of 80% of a
single-sequence test, and using the G power software, the
minimum sample size was calculated as 20 for each group
including 30% clinical significance margin, and given that
there were no study on Adibderm® ointment, the healing

time of this treatment was estimated with clinical signifi-
cance margin. Considering the 30% dropout rate, sample
size was increased to 26 cases in each group. Finally, 60 pa-
tients were studied (30 patients in each group). The census
sampling method was used in the current study. Figure 1
shows the flowchart of the study.

Inclusion criteria were patients aged 18 - 65 years with
second degree burns of 1% - 10% size, burning with hot
liquids, foods, metal, and fire, maximum 2 hours inter-
val between the incidence of burning and referring to the
emergency department, and the absence of underlying
diseases that disrupt the wound healing such as immune
deficiency, anemia, malignancy, using cytotoxic drugs, and
allergic skin disease. Exclusion criteria were: not attend-
ing for the follow-up treatments and lack of interest to par-
ticipate in the study. The current study was approved by
ethics committee of Tabriz University of Medical Sciences
on 09.01.2015 (approval code: TBZMED.REC.1394.491). The
study was also registered in the Iranian Registry of Clinical
Trials (IRCT code: IRCT2015062912592N2).

Patients were randomly selected using Random Alloca-
tion Software. The randomized block model was used to
study design. Sixty patients were allocated randomly to 2
groups. Due to differences in the shape and color of oint-
ments, blinding was not applied.

After obtaining informed consent, information on de-
mographic characteristics such as age, gender, occupa-
tion, income status, education, burns, burned aresa, the
percentage of burns, and the interval between burn inci-
dence and referring to the emergency department were
recorded. Then, 1% SSD (Flamexin®, Sina Darou Pharmaceu-
tical Company, Tehran, IR Iran) (Group A) and Adibderm®

herbal ointments (Adib Eksir Pharmaceutical Company,
Danakasian company, Khorramabad, IR Iran) (Group B)
dressings were provided for the patients.

In both groups, the wound was initially irrigated with
0.9% normal saline solution, and then, the wounds were
dried in the air. In group A, using a sterile tongue blade,
3 mm of SSD ointment was applied to the wound and the
dressing was closed. In group B, 1 mm of the ointment was
applied to the wound with a sterile tongue blade (accord-
ing to the manufacturer’s instructions). Dressing was not
done in this group, and the patients were advised to apply
the ointment onto the wound every 6 hours (patients were
taught how to dress). Patients referred to the burn clinic
every day to control and change the dressing. All dressings
and treatments were controlled every day by the senior
and trained assistant of emergency medicine. All dressings
were done by 1 person. When the skin seemed pink and
healthy, it was considered improved. Healing time, compli-
cations, and patient satisfaction were recorded. Patient sat-
isfaction was based on the visual analog scale (VAS), scored
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Enrollment

Allocation

Follow-Up

Analysis

Assessed for eligibility (n = 110)

Randomized (n = 70)

Excluded (n = 40) 
•Not meeting inclusion criteria (n = 25) 
•Declined to participate (n = 10) 
•Other reasons (n = 5 ) 

Allocated to intervention (n = 36), Adibderm 
•Received allocated intervention (n = 36) 
•Did not receive allocated intervention (n = 0) 

Allocated to intervention (n = 34), SSD
•Received allocated intervention (n = 34) 
•Did not receive allocated intervention (n = 0) 

Lost to follow-up (don't refer to follow up) (n = 3)
 
Discontinued intervention (Because of irritation 
sensation when using ointment) (n = 3), 

Analysed (n = 30) 
•Excluded from analysis (n = 0) 

Analysed (n = 30) 
•Excluded from analysis (n = 0) 

Lost to follow-up (dont refer to follow up) (n = 3)
 
Discontinued intervention (Because of infection 
and need to hospital admission) (n = 1) 

Figure 1. Patients Flowchart

from 0 to 10 as the lowest and highest satisfactions, respec-
tively. Analysis strategy was based on the protocol. Patients
missed during the project and follow-up period were not
included in the final analysis. Figure 2 shows the healing
process of patients in group B.

All the obtained data were analyzed with SPSS version
17.0. Descriptive statistical methods (mean ± SD) of fre-
quencies and percentages were used for statistical expres-
sion of the obtained data. Normal distribution of data was
analyzed by the Kolmogorov-Smirnov test. Chi-square test
was used to compare the qualitative data. Independent
samples t test was used to compare the quantitative data.
In all cases, P value < 0.05 was considered significant.

4. Results

In the current study, 60 patients with superficial and
deep second degree burns referred to the emergency de-
partment, after the initial evaluation and treatment mea-
sures, were divided into 2 groups of patients dressed with
SSD ointment (group A, n = 30) and patients dressed with
Adibderm® herbal ointment (group B, n = 30). The mean
age of the subjects was 33.65 ± 11.95 years. In the current
study, 24 (40%) males and 36 (60%) females were included.
Table 1 compares the demographic and clinical findings of
the patients in the 2 groups.

The mean interval between the incidence of injury and
referring to the emergency department was 64.50 ± 35.29
minutes. The mean percentage of burn in patients was
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Figure 2. The Healing Process of a Patient in the Adibderm® Group

2.47% ± 1.70%. In terms of the severity of the burn, 26 pa-
tients had second degree topical burn (43.3%), and 34 pa-
tients had second degree deep burn (56.7%). In terms of the
anatomical area of burns, 50 patients had burns in the up-
per extremity (83.3%), 9 patients in lower extremity (15%),
and 1 patient in multiple extremities (1.7%). Cause of burn
was hot liquids in 40 patients (66.7%), hot foods in 7 pa-
tients (11.7%), fire in 9 patients (15%), and hot metals in 4 pa-
tients (6.7%). Table 2 compares the clinical history and clin-
ical examinations in the 2 groups.

The overall average of burn healing time was 9.68 ±
3.15 days (range: 3 - 16). Minimum and maximum dura-
tion of treatment were 7 and 16 days, respectively, in group
A (median: 12 days) while they were 3 and 12 days, respec-
tively, in group B (median: 7.5 days). In terms of the fre-
quency of side effects during the treatment, 7 patients
(11.7%) had wound irritation in group B and 1 patient (1.7%)
had wound infection in group A. The average of patients’
satisfaction with the treatment was 7.53± 1.14 based on the

VAS scale. Table 3 compares the treatment-related variables
in the 2 groups.

5. Discussion

Multiple challenges in the treatment of patients with
burn injury included creating a balance between different
factors involved in wound recovery. The ultimate goals of
burns treatment improvement methods are to reduce the
length of stay in hospital (and reduction of the treatment
cost), risk of wound infection, the time of complete recov-
ery, and functional recovery. Several methods of treatment
are introduced to achieve these goals (17). According to the
similar report, sepsis is the most common leading cause of
death in burn patients (6). Furthermore, new methods of
treatment including the use of hyperbaric oxygen are as-
sessed to treat thermal burns, but there is no adequate evi-
dence regarding the positive effects of this method (18, 19).
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Table 1. Comparison of the Demographic Characteristics of the Patients in the Study
Groupsa

Variable Group 1 (SSD) Group 2
(Adibderm®)

P Value

AGE 32.63 ± 13.21 34.67 ± 10.68 0.515

Gender
(male/female)

13/17 11/19 0.792

Job 0.393

Housewife 11 (36.7) 14 46.7)

Self-employed 7 (23.3) 10 (33.3)

Student 7 (23.3) 10 (33.3)

Employee 5 (16.7) 3 (10)

Monthly income
level

0.399

US$ < 500 6 (20) 4 (13.3)

US$ 500 -
1000

20 (66.7) 18 (60)

US$ > 1000 4 (13.3) 8 (26.7)

Educational level 0.058

Elementary
and guidance
school

6 (20) 6 (20)

High school
and diploma

16 (53.4) 12 (40)

Associate
degree and
BSc

6 (20) 11 (36.7)

MSc and
higher

2 (6.7) 1 (3.3)

aValues are expressed as No. (%).

Several studies are performed to compare the treat-
ments in patients with burns. Comparing the effect of
dressing with SSD and nitrofurazone ointments on the
burn wound infections in patients hospitalized in children
burn units, Darvishpour et al., concluded that there was
no difference between the therapeutic value of such oint-
ments and amount of ointments use (2). Comparing the
efficacy of SSD and alpha herbal ointments to treat second-
degree burns, Heidari et al., found that the application of
alpha ointment can be considered as an alternative to treat
burn patients, and using it reduces the costs through rapid
wound healing (10).

Nasiri et al., compared the effect of AE and SSD oint-
ments on burn wounds recovery in mice, and concluded
that recovery had a higher rate in the 10% AE ointment
group. Compared to other groups, the collagen gener-
ated at the area of wound in the 10% AE ointment group
was a horizontal high-quality type (20). Examining the ef-
fect of AE ointment in a human model, Nasiri et al., con-
cluded that AE ointment was better than SSD in terms of

Table 2. Comparison of the Clinical History and Clinical Examination in the Study
Groupsa

Variable Group 1 (SSD) Group 2
(Adibderm®)

P Value

Interval between
burning incidence
and referring to the
center, min

66.50 ± 36.25 62.50 ± 34.81 0.515

Burning size
(%body surface)

2.77 ± 1.71 2.17 ± 1.66 0.174

Depth of burning 0.067

Superficial
partial-
thickness

17 (56.7) 9 (30)

Deep partial-
thickness

13 (43.3) 21 (70)

Anatomical area of
injury

0.551

Upper
extremity

24 (80) 26 (86.7)

Lower
extremity

5 (16.7) 4 (13.3)

Multiple
extremity

1 (3.3) 0 (0)

Cause of injury 0.968

Hot liquid 20 (66.7) 20 (66.7)

Hot food 3 (10) 4 (13.3)

Fire 5 (16.7) 4 (13.3)

Hot metal 2 (6.7) 2 (6.7)

aValues are expressed as No. (%).

Table 3. Comparison of the Treatment-related Variables in the Study Groupsa

Variable Group 1 (SSD) Group 2
(Adibderm®)

P Value (99%
CIb)

Healing time 11.83 ± 2.32 7.53 ± 2.28 < 0.001 (2.72 -
5.88)

Satisfaction
with treatment

7.23 ± 1.19 7.83 ± 1.02 0.041 (-1.36 - 0.16)

Complication

Infection 1 (3.3) 0 (0) 0.067

Irritation 0 (0) 7 (23.3)

aValues are expressed as No. (%).
bConfidence interval (quantities variables).

efficiency and low side effects to treat second degree burns
(14). Akhoundinasab et al., compared 3 herbal ointments
to treat burns in mice, and concluded that the least an-
giogenesis was observed in the Robasin group that rep-
resented the minimum amount of scar, compared with
other groups. In addition, the wound recovery speed in the
Robasin group was higher than those of other groups (15).

There is another herbal ointment called the moist ex-
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posed burn ointment (MEBO). In similar studies, in addi-
tion to evaluation of the impact of MEBO on superficial
wounds, it reduced the pain in the first few days after ap-
plication (21, 22); but in another study it was described im-
proper to treat deep burn wounds, especially when there
was a risk of wound infection (23).

In the current study, there was no statistical significant
difference between the 2 groups in terms of demographic
variables and clinical findings. Average recovery time in
groups A and B was 11.83± 2.32 and 7.53± 2.28 days, respec-
tively (P < 0.0001). This difference was statistically signifi-
cant and noticeable. Although the cost of a 50-g SSD oint-
ment tube and a 25-g Adibderm® tube are about US$ 1.5
and 2 in Iran, it is affordable as there is no need to the in-
struments for wound dressing in Adibderm® ointment. In
addition, although there was no significant difference be-
tween the 2 groups in terms of the wound depth (P = 0.067),
the frequency of patients with deeper burns in group B was
more than that of group A (70% vs. 43.3%), despite this dif-
ference, recovery rate was higher in group B.

At the end of treatment, the patients were questioned
to score their satisfaction with the treatment based on VAS.
Mean treatment satisfaction was 7.23± 1.19, and 7.83± 1.02
in groups A and B, respectively (P < 0.041). It suggested that
patients were more satisfied with the treatment process in
group B than group A. In terms of the side effects of treat-
ment in the 2 groups, 1 (3.3%) patient in group A was mildly
infected with surrounding erythema without purulent dis-
charge, which did not need further action except washing
and clean dressing. In group B, only 7 (23.3%) patients de-
veloped wound irritation after using ointment, but they
continued the treatment. However, 3 patients stopped the
treatment because of irritation due to the use of ointment,
so they were excluded.

Difficulty in sample collection was one of the limita-
tions of the current study. Most patients did not accept this
type of therapy due to poor knowledge or lack of knowl-
edge about Adibderm® herbal ointment; hence, they were
excluded from the study. Irritation while using Adibderm®

ointment led some patients in group B to stop treatment
arbitrarily and use another ointment; hence, there patents
were also excluded.

5.1. Conclusion

Based on the results obtained from the current study,
Adibderm® herbal ointment had high speed in the process
of wound recovery, compared to the conventional treat-
ments of burn wounds (SSD ointment); in addition, the pa-
tients were more satisfied with this treatment. Ointment
manufacturers should solve the problem of irritation in
the wound area to promote the treatment satisfaction. In

the 1% SSD ointment, the cost of treatment increased be-
cause it needed wound bandage, but in Adibderm® oint-
ment, there was no need to closed dressing according to
the manufacturer’s instructions. Adibderm® topical oint-
ment is a new drug approved by the food and drug admin-
istration of the Iranian ministry of health and Medical edu-
cation. The current study was conducted on patients refer-
ring to the emergency department, and it was the first hu-
man model study that examined the effects of Adibderm®

herbal ointment. It is required to conduct more studies
with larger sample sizes on outpatients or hospitalized pa-
tients to confirm the results of the current study.
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