It’s almost impossible to read a book on beekeeping without finding somewhere the
statement that honey has useful antibacterial properties, and that it has been used for
medicinal purposes for millennia. It’s not so easy, though, to find out what this actually
means. Lots of compounds (let’s say, gasoline) kill bacteria, but that does not mean they
have practical, clinical use in that area. Lots of therapies (e.g. bloodletting) have been
used for a long time, but are actually without much benefit.

S

everal types of honey are now registered
as medicinal honey: Active Manuka,
MediHoney (both obtained from the
tea tree bush, leptospermum scoparium, in
New Zealand) and Revamil (obtained from
proprietary “Revamil source” honey). These
are sterilized (by gamma irradiation, so as to
not affect antibacterial activity1) to eliminate
potentially dangerous microorganisms, and
marketed for wound application, claiming
various benefits. But are we talking about real
benefits for real patients? In this article, I’ll
briefly review the evidence we have on the
use of honey as a wound treatment.
Laboratory studies
Honey is toxic for many types of bacteria
and fungi. It is effective in concentrations of
around 10% and greater, which is important,
as after wound application, considerable dilution might occur. Honey is roughly 4 times
more potent than an equivalent sugar solution.2 Its toxicity derives from its acidity and
high sugar concentration (80%), as well as
the presence of several specific compounds.
One main mechanism by which it kills is hydrogen peroxide (H2O2). But H2O2 is not the
only active compound: some honeys (including manuka) still kill Staphylococcus aureus
even if all H2O2 is eliminated.2 Hence, other
important chemicals must be present, and
the main compounds have now been identified as bee defensin-1 and methylglyoxal.
If these two, and H2O2, are removed from
honey, and its acidity is neutralized, honey
is no more effective in killing bacteria than
is sugar water of equivalent concentration.3
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Other factors, however, may play a role in
the clinical setting. For example, some compounds in honey stimulate immune cells to
secrete chemicals that promote cell growth
and might help wounds heal faster4 (in contrast to some other wound therapies, honey
is not toxic to skin cells5), and honey is able
to “quench” toxic superoxide free radical
molecules.6
There are substantial differences in the
levels of all these compounds between types
of honey, and honey processing can affect
levels further7, which makes comparisons
difficult. Of two types of honey commonly
used for medicinal application, manuka
and Revamil, the latter contains high concentrations of H2O2 and bee defensin-1,
whereas manuka contains concentrations of
methylglyoxal more than 40 times greater
than Revamil.8 As might be expected, such
differences are also found when instead
of unifloral honeys from different plants,
wildflower honeys from different regions
are compared: for example, honey from the
Sahara region of Algeria is much more effective in killing Pseudomonas aeruginosa
than is honey from northern Algeria.9 A
comparison of 345 samples of New Zealand
honey from 26 floral sources showed antimicrobial activity against S. aureus to range
20-fold.2
Interestingly, mixtures of propolis and
honey are more effective in killing bacteria
(S. aureus and Escherichia coli) than either
compound alone.10 Honey from stingless
bees has properties similar to that of honeybees.11

Two properties make honey particularly
interesting as a potential treatment for infected wounds. First, honey does not induce
resistance to its effect as is often the case
with antibiotics.12 Second, it is effective
against a wide variety of microorganisms.
In one study various honeys (including manuka and MediHoney) were active against
12 out of 13 types of bacteria tested.13 In
a second, manuka and generic honey were
found effective against seven major woundinfecting types of bacteria.14 In volunteers,
honey reduced skin colonization with a variety of bacteria 100-fold.15 Interestingly,
honey is effective against Helicobacter
pylori, a common cause of stomach ulcers
(this may explain the postulated benefit of
honey when used for stomach pain).16 This
broad range of targets is quite different from
many types of antibiotics, which are often
limited in their spectrum, and it is important,
as chronic wounds are often colonized by
many species of bacteria simultaneously. In
addition, in such settings bacteria create a
complex “biofilm” that protects the bacteria
from both antibiotics and the patient’s immune response. Both manuka and Norwegian forest honey were shown to effectively
penetrate this biofilm and kill complex communities of bacteria.17
It may be worth noting that in these and
other studies, the commercial “medicinal”
honeys only marginally outperform selected local ones – if at all. For example,
pasture honey is as effective as manuka
against 58 strains of S. aureus18, and importantly, against methicillin-resistant S.
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aureus (MRSA) and vancomycin-resistant
enterococci19 (as their names suggest, both
these bacteria are largely resistant to current
antibiotics, and are major human disease
agents). Chilean Ulmo tree (Eucryphia cordifolia) honey has substantially greater potency than manuka honey against MRSA.20
Clinical studies
So what does all of this mean in real life?
Clinically, most interest in honey treatments
has focused on wound healing. Particularly
leg wounds in patients with blood vessel
problems (so-called “venous ulcers”) can be
very difficult to heal, and they frequently become infected. Bacteria in these wounds are
often resistant to antibiotics, and the result
is a chronic, non-healing ulcer. No proven
therapy exists. Burns are another important
type of wound, and again, little evidence
is available about optimal treatments. Can
honey be helpful in this settings? A review
in 2009 found positive findings of honey use
reported in 17 randomized trials (compared
with standard care) that enrolled a total of
almost 2000 patients.21 Here, we’ll briefly
look at the major studies.
Chronic wounds
The best study done in this area was
published in 2008 in the British Journal
of Surgery: the Honey as Adjuvant Leg
Ulcer Therapy (HALT) trial.22 This wellperformed study compared manuka honey
dressings with standard care in 368 patients
with chronic leg ulcers, using as the primary outcome the percent of ulcers that had
healed completely after 12 weeks. The investigators found no difference between the
treatments in this measure (55.6% healed
if honey-treated, 49.7% otherwise; these

numbers are statistically equivalent; see
Fig. 1). Similarly, time to healing, change in
ulcer size, infection rates, and quality of life
were not different. More side effects were
seen in the honey group (in particular, more
pain), and cost of the honey treatment was
probably greater. Thus, disappointingly,
the authors had to conclude that “honeyimpregnated dressings did not significantly
improve venous ulcer healing.” 22
Does this mean that honey is without benefit in this area? Not necessarily, although
the HALT trial carries much weight because of its size and strong design. Another,
smaller trial (108 patients) found decreased
wound size, more healing at 12 weeks (44%
vs. 33%) and less infection with manuka
dressings.23 Specifically, MRSA was eliminated from 70% of ulcers (but the number
of MRSA-infected patients was extremely
small).24 A very small (36 patients) study
from Turkey showed that, after 5 weeks,
use of honey dressings was associated with
approximately 4 times the rate of healing of
the control group.25 On the other hand, no
benefit of honey was seen in 50 patients in a
study from Nigeria26, and, similarly, a study
of 105 patients comparing manuka with
conventional wound care showed no statistical differences.27
It is very common in research for small,
poorly designed studies to show benefits that
are not confirmed by subsequent large-scale,
well-designed multi-center trials. Hence, on
the weight of the current evidence, our conclusion must be that it seems doubtful that
honey dressings speed healing of chronic ulcers as compared with standard therapy (but
then again, there’s little evidence to show
that “standard therapy” is effective either).
Still, other aspects of honey treatment might

Figure 1: Percent of patients with chronic venous leg ulcers in which complete
wound healing was obtained after 12 weeks in the Honey as Adjuvant Leg Ulcer
Therapy (HALT) trial. 187 patients were randomized to honey, and 181 to usual
care. Honey treatment consisted of a calcium alginate dressing impregnated
with manuka dressing. There was no benefit of using the honey dressings.22
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make it useful: for example, it tends to improve wound odor in chronic wounds.28
Burns and other acute wounds
What about acute wounds? A number
of studies have compared honey treatment
with standard management for burns, most
of them performed by one investigator in
India. These data were reviewed in 200129
and 2009.21 All trials were of limited quality (because of study design). All but one
reported benefits of honey, particularly
a shorter time to healing. More infected
wounds became sterile after one week when
honey was used: 85% vs 30%, but after
three weeks healing rates were high for all
patients. Unfortunately, the weaknesses of
these studies make it very difficult to draw
any definitive conclusions.
Honey has also been used on postoperative wounds. After abdominal surgery,
honey treatment (in 26 patients, compared
with 24 control treatments) led to faster
eradication of bacterial infection (6 days vs.
15 days), shorter antibiotic use, faster complete wound healing (10 days vs. 22 days)
and a shorter hospital stay (9 days vs. 20
days; see Fig. 2).30 Honey-treated wounds
healed faster and length of hospital stay was
reduced in children after abscess surgery.31
Taken together, the studies on honey use
for acute wounds, although limited in quality, seems overall to be supportive of its use.
Other applications
The use of honey has been studied in a
number of other clinical settings. Honey
dressings on so-called central venous catheters in the intensive care unit have been
studied, in an effort to reduce blood stream
infections. Unfortunately, no benefit was
seen.32 A trial of 101 patients on renal dialysis showed honey to be as effective as
standard treatment in preventing bacterial
growth on dialysis catheters.33
Pressure ulcers in patients with spinal
cord injury are common. A series of 20
patients treated with MediHoney showed
rapid elimination of infection and complete
wound healing after 4 weeks in 90% of patients.34 This finding should be followed up
with a study comparing honey treatment
against a control group. Good results have
been reported using honey for treatment of
wounds after cancer surgery in children.35
Conclusions
So what can we conclude from this information? The laboratory studies strongly
suggest potentially beneficial antimicrobial
effects of honey when applied in clinically
feasible concentrations. In agreement, the
available clinical data indicate that honey
may be as effective as standard treatments
on chronic wounds, and may outperform
standard treatment in acute wounds. This
suggests that in resource-poor settings,
where “standard treatment” maybe too expensive or hard to come by, honey could be
very useful indeed. In our setting, it might
not be worth the trouble using it on chronic
wounds, but it should be considered for (in-
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fected) acute wounds (and some high-quality studies in that area would be of value).
The use of honey for treating antibioticresistant bacteria seems to have support from
both the laboratory work and preliminary
clinical studies. Considering the disease
burden caused by MRSA, even a limited
benefit of honey would be very worthwhile
in this setting, and more research would be
welcome.
In summary, honey does have clear antibiotic properties in the laboratory, and these
translate, at least for a subset of patients, to
the clinical setting. There is real benefit for
some patients.
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