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ABSTRACT

Burn injury is associated with a high incidence of death and disability; yet, its management remains problematic
and costly. We conducted this clinical study to evaluate the efficacy of honey in the treatment of superficial and
partial-thickness burns covering less than 40% of body surface area and compared its results with those of silver
sulphadiazine (SSD). In this randomised comparative clinical trial, carried out Burn Center of POF Hospital, Wah
Cantt, Pakistan, from May 2007 to February 2008, 150 patients of all ages having similar types of superficial and
partial-thickness burns at two sites on different parts of body were included. Each patient had one burn site treated
with honey and one treated with topical SSD, randomly. The rate of re-epithelialization and healing of superficial
and partial-thickness burns was significantly faster in the sites treated with honey than in the sites treated with
SSD (13-47 & 4-06 versus 15-62 + 4-40 days, respectively: P < 0-0001). The site treated with honey healed
completely in less than 21 days versus 24 days for the site treated with SSD. Six patients had positive culture for
Pseudomonas aeroginsa in honey-treated site, whereas 27 patients had positive culture in SSD-treated site. The
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results clearly showed greater efficacy of honey over SSD cream for treating superficial and partial-thickness burns.
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INTRODUCTION

Burns are very common. Most burns occur in
home, with young children being the most vul-
nerable group. The commonest type of injury
is from scalding with hot liquids (1-4). Despite
the evolution of antiseptics, medications and
advanced operative procedures, healing of
burn injury is still difficult to achieve (5). Burn
injury is associated with a significant inci-
dence of death and disability, multiple opera-
tive procedures, prolonged hospitalisation and
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rehabilitation, and high health care costs. Many
patients exposed to burn injury are hospitalised
for prolonged treatment. More than 60% stay
in hospitals for 8-30 days (6). The severity of
a burn or scald depends on the depth of the
wound and the proportion of the body affected.
Burn wounds are very prone to infection, as the
warm moist site of the wound presents an ideal
environment for bacteria to multiply (7).

A variety of dressings and topical agents
(such as creams) are used for burn wounds.
The most common dressings used are paraffin-
impregnated gauze, polyurethane film, poly-
urethane foam and gel-forming agents known
as hydrocolloids. Creams containing silver are
also commonly used in the first few days after
a burn to reduce the risk of infection.

Honey has traditionally been used for
wound healing, and there are biologically
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plausible reasons why it should be an effective
treatment. Its high sugar content gives it the
ability to absorb water from a wound (osmolar-
ity), and this deprives bacteria of the moisture
they need to thrive. Honey provides a non
adherent interface between the dressing and
the wound bed, which creates a moist healing
environment and prevents the dressing from
tearing away the newly formed tissue when
removed. There is also evidence from labora-
tory studies to suggest that honey has antibac-
terial properties that are due partly to its acidity
and partly to phytochemicals obtained from
the nectar of particular plants. The antibacte-
rial properties of honey vary according to its
source and are often particularly high in the
honey gathered from New Zealand’s manuka
(Leptospermum scoparium) (7).

Realising the potential use of honey in
wound healing, we examined the effects of
honey versus silver sulphadiazine (SSD) on the
rate of burn wound healing, indicated by burn
wound size and re-epithelialization.

PATIENTS AND METHODS

After obtaining approval from the Local Eth-
ical Committee, this clinical trial was carried
out in Burn Center POF Hospital, Wah Cantt,
from May 2007 to February 2008. The inclusion
criteria for the patients with burn wounds in
this study were as follows: the burn had to
have occurred within 24 h before the initiation
of treatment; the patient had to have two burns
at the same site, such as on the feet or hands,
right or left side of abdomen or chest etc.; the
burns had to be of second degree with respect
to depth and similar burned surface areas in
two different parts of the body and the patients
had to have less than 40% total burn surface
area (TBSA) burns. Exclusion criteria included
known diabetes, immunodeficiency, preg-
nancy and kidney diseases. Patients with elec-
trical and chemical burns were also excluded.
The patients and attendants were given infor-
mation regarding the honey treatment and
written informed consent was obtained from
all the patients. Finally, 150 patients were
enrolled in this study. All patients were treated
with fluid resuscitation, daily dressings and
other treatment protocols during their hospi-
talisation. The age and sex distribution pattern
of patients is shown in Table 1. After admis-
sion, the wounds were cleaned with water or

Table 1 Demographic characteristics

Characteristic Patients (n = 150)

Males/females 67/83
Mean = SD age (years) 28 &+ 1594
%TBSA (range) 10-38
Mean = SD TBSA 22.7+8-5
Site of burn

Right hand and left hand 08 (5%)

(
Right foot and left foot (
Right arm and left arm (
Right side abdomen and left side abdomen (
Right side chest and left side chest 11(7%)
Right forearm and left forearm (
Right side back and left side back (
Right leg and left leg (

TBSA, total burn surface area.

normal saline solution and the topical agent
honey (Langnese — commercially available nat-
ural honey) or SSD cream was applied directly
to the wound in different parts; for example,
a left burned hand was treated with SSD and
the right burned hand was treated with honey
in the same patient. The dressing was changed
and honey was applied twice daily. Treatment
with the topical agents was continued until
the burns were fully healed and epithelialized.
All patients were given oral nutrition with
occasional intravenous support in the form of
amino acid infusion and blood products dur-
ing their hospital stay. A wound swab culture
was taken after 2 weeks. At the time of each
dressing, the wound was observed clinically
for signs of infection, size, and rate and nature
of epithelialization by an expert surgeon. In this
study, the ‘B’ part of the body was treated with
SSD and the ‘A’ part was treated with honey.
Patients and nursing staff were blinded to the
procedure. The length and width of the wound
were measured with a ruler and photographed,
and these measurements were multiplied to
calculate the area in square centimetres. The
healing percentage of the wound and the heal-
ing time were recorded: the healing percentage
of the wound = [(area of first day — area of
second time)/(area at first time)] x 100.

STATISTICAL ANALYSIS

Data were analysed by SPSS Win 10-0 (SPSS,
Chicago, IL, USA) software. The Student t-test
and analysis of variance test were used to
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compare the study groups, wound size and
healing time. Significance level was deter-
mined as less than 0-05.

RESULTS

A total of 150 patients, both males and females
of different age groups, were included in the
study.

The demographic characteristics of the 150
patients with burns at two sites are summarised
in Table 1. Only patients with partial-thickness
burns of the symmetrical body sites such as
hands or feet were selected, minimising the
number of factors such as age, sex and biolog-
ical systems. The extent of partial-thickness
burns and the size of the burn were the
same at both sites. With this randomisation,
one site was treated with SSD cream and the
other site was treated with honey. The mean
times for healing were 15-62 & 4-40 and 13-47 +
4.06 days for SSD and honey, respectively,
being significantly shorter for honey (P <
0-0001; Table 2). The sites treated with honey
healed approximately 2 days sooner than the
sites treated with SSD in all the patients. In fact,
wound healing took less than 20 days in 93%
of the sites treated with honey, but more than
24 days in the sites treated with SSD (Table 2).

The surfaces of both sites were swabbed to
test for microbial contamination, and found to
be positive for Pseudomonas in six patients in
the sites treated with honey, whereas SSD sites
showed positive culture for Pseudomonas in 27

Table 2 Time of healing after treatment with silver
sulphadiazine (SSD) versus honey

No. of patients

Time for complete Honey group SSD group

healing (n = 150) (n = 150)

<10 days 30 13

<14 days 92 67

<19 days 18 10

<21 days 2 21

>24 days 10

Healing (mean = SD: 13-47 £ 4.06 15-62 + 4-40
days)

P value <0-0001

In honey group eight patients failed to heal, six patients' wounds
got infected, two patients’ wounds did not infect, but failed to heal
otherwise. In SSD group 29 patients failed to heal. All of them got
infected and fail to heal.

Figure 1. Burn in 30-year-old women treated with silver
sulphadiazine (SSD) (right) and honey (left).

patients, while two had Escherichia coliinfection
(data not shown). Typical examples of partial-
thickness burns treated with honey and SSD
dressings are shown in Figure 1. Eight patients
in honey group required split thickness skin
graft, whereas 29 patients in SSD group were
grafted.

DISCUSSION

The use of natural products to enhance wound
healing is a common practice in many parts of
the world. A survey conducted by Hermans (8)
in 1998 to review worldwide use of different
treatment options for burns found that honey
was used in 5-5% of instances, whereas 1%
silver sulphadiazine was the preferred treat-
ment for partial-thickness and mixed burns.
Since that time, a number of scientific research
papers have testified to the beneficial effects of
honey in controlling infection and promoting
burn wound healing.

The findings of this clinical study showed
that honey promoted burn wound healing
more effectively than did SSD. The wounds
treated with honey were smaller and took less
time to heal. In our study honey in comparison
with SSD cream produced excellent results as
a burn dressing. It produced wound heal-
ing in 3 weeks as compared with 4 weeks in
patients treated with SSD. These results are
much similar to the previous studies. In a
study conducted in 1991 in India, 91% of the
burn wounds treated with honey got sterile
within 7 days compared with only 7% of the
wounds treated with SSD (9). In another study
conducted in India in 1998, 100% epithelial-
ization occurred in burns treated with honey
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by the 21st day compared with 84% healing
with 1% SSD. It was further concluded in
the study that in honey-dressed wounds there
was early subsidence of inflammation, better
control of infection and quicker wound healing
compared with the other group (10).

Honey provides a moist healing environ-
ment yet prevents bacterial growth even when
wounds are heavily infected. It is a very
effective means of quickly rendering heavily
infected wounds sterile, without the side
effects of antibiotics, and it is effective against
antibiotic-resistant strains of bacteria (11). Its
antibacterial properties and its viscosity also
provide a barrier to cross-infection of wounds.
It also provides a supply of glucose for leu-
cocytes, essential for the ‘respiratory burst’
that produces hydrogen peroxide, the domi-
nant component of the antibacterial activity of
macrophages (12).

Furthermore it provides substrates for gly-
colysis, which is the major mechanism for
energy production in the macrophages, and
thus allows them to function in damaged tis-
sues and exudates where the oxygen supply
is often poor (12). The acidity of honey (typi-
cally below pH 4) (13) may also assist in the
antibacterial action of macrophages, as an acid
pH inside the vacuole is involved in killing
ingested bacteria (12). In addition, the high
osmolarity of honey causes an outflow of
lymph which serves to provide nutrition for
regenerating tissue which otherwise can only
grow around points of angiogenesis (seen as
granulation): healing is delayed if the circula-
tion to an area is poor, or if a patient is poorly
nourished. It has also been suggested that the
decreased turgor resulting from the applica-
tion of honey may increase oxygenation of
tissues (14).

The antimicrobial effect of SSD is the only
mechanism justifying its continued use in burn
injury. The silver ion binds with the DNA of
an organism and releases the sulphonamide,
which kills microbes (15). Hepatic or renal tox-
icity and leukopenia may be caused by the
topical application of SSD. In fact, these side
effects have been observed in the treatment of
large wounds (16,17).

One of the main limitations of clinical trials is
matching patients in case and control groups,
with a minimum number of factors. The results
of most such studies are not creditable as a
result of the poor matching of the patients. The

findings of our study are supported by the fact
that it selected one patient with two burns of
similar size and type; one of each was treated
withhoney and SSD, thus eliminating the many
parameters that would cause alteration.

In conclusion, honey promoted wound heal-
ing in burned patients better than SSD cream,
with smaller lesions and shorter healing times.
The re-epithelialization process was faster in
the skin of patients treated with honey than in
those treated with SSD. The mechanism of the
remarkable efficacy of honey in the healing of
burn injuries may be explained by its antimi-
crobial, cell proliferation and antiinflammatory
effects.
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