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Abstract
Objective  To compare New Zealand medical grade 
kanuka honey with topical aciclovir for the treatment of 
herpes simplex labialis.
Design  Prospective parallel randomised controlled open-
label superiority trial.
Setting  76 community pharmacies across New Zealand 
between 10 September 2015 and 13 December 2017.
Participants  952 adults randomised within the first 
72 hours of a herpes simplex labialis episode.
Interventions  Random assignment 1:1 to either 5% 
aciclovir cream or medical grade kanuka honey (90%)/
glycerine (10%) cream, both applied five times daily.
Outcome measures  The primary outcome was time 
from randomisation to return to normal skin (stage 7). 
Secondary outcomes included time from randomisation 
to stage 4 (open wound), time from stage 4 to 7, maximal 
pain, time to pain resolution and treatment acceptability.
Results  Primary outcome variable: Kaplan-Meier-based 
estimates (95% CI) for the median time in days for return 
to normal skin were 8 (8 to 9) days for aciclovir and 9 (8 
to 9) for honey; HR (95% CI) 1.06 (0.92 to 1.22), p=0.56. 
There were no statistically significant differences between 
treatments for all secondary outcome variables. No related 
serious adverse events were reported.
Conclusion  There was no evidence of a difference in 
efficacy between topical medical grade kanuka honey and 
5% aciclovir in the pharmacy-based treatment of herpes 
simplex labialis.
Trial registration number  ACTRN12615000648527;Post-
results

Introduction
Herpes simplex virus (HSV) is a pervasive 
human infection. The global prevalence is 
reported to be up to 90%.1 The two forms 
of the virus, HSV-1 and HSV-2, traditionally 
manifest with orolabial and genital symp-
toms, respectively; however, anatomical 
overlap exists. Herpes simplex labialis (HSL) 
is a painful and incurable condition. The 
cosmetic appearance, affecting the mouth 
and lips, results in considerable stigma among 
the 30% who suffer from recurrent attacks.2 

Some HSL episodes are severe and require 
oral antiviral treatment. However, the 

majority are self-limiting and treated with 
medications such as aciclovir cream. Aciclovir 
inhibits viral replication within host cells 
through a series of conversions to aciclovir 
triphosphate, a competitive inhibitor of viral 
DNA polymerase.3 The topical gold standard 
for the  treatment of HSL for over 20  years, 
aciclovir is available over-the-counter and 
there is moderate evidence that it reduces 
healing time and self-reported pain for HSL 
attacks.4 Novel treatment approaches are 
needed because of emerging resistance to 
aciclovir in particular patient groups,5 limited 
risk profiling available (the Food and Drug 
Administration gives aciclovir a pregnancy 
category B rating)6 and consumer-driven 
desire to use complementary and alternative 
medicines (CAM).7

Honey has a long history of therapeutic 
use,8 with an expanding contemporary 
evidence base, particularly for topical appli-
cation in wound care, burns and dermato-
logical diseases such as rosacea and HSV.9–12 
A small pilot study of HSL reported a reduc-
tion in healing time from a mean 5.9 days 
for aciclovir to a mean 2.6 days with topical 
application of honey.12 The mechanisms 
of a therapeutic benefit for honey could 
include physiochemical properties such as 
low pH and high osmolality and mechanis-
tically independent bioactive factors that 
vary between honeys; these bioactives may 
be anti-inflammatory, antiviral and promote 
wound healing.13–15 Kanuka honey is derived 
from the kanuka tree (Kunzea ericoides) of the 
same family as the better studied manuka tree 
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(Leptospermum scoparium) and has been shown to have 
immunostimulatory properties in vitro.16 The virucidal 
properties of manuka honey have been demonstrated 
in preclinical assays, with efficacy against influenza, vari-
cella zoster and rubella viruses.17–19 As a member of the 
same botanical family, Myrtaceae, kanuka-derived honey 
may offer similar antiviral effects. While the exact factors 
responsible have yet to be identified, compounds present 
in honey such as flavonoids have demonstrable antiviral 
activity; however, further research into the mechanism 
and clinical relevance is required.20

Here, we report a 952-participant randomised 
controlled trial (RCT) of medical grade, New Zealand 
kanuka honey cream for the treatment of HSL compared 
with 5% aciclovir cream, within a community Pharmacy 
Research Network. We wished to test the hypothesis based 
on the available study data12 that topical kanuka honey 
applied to HSL lesions would reduce the healing time to 
normal skin by at least 1 day compared with topical 5% 
aciclovir.

Methods
Trial design
This was a parallel randomised, open-label, active 
comparator trial in which participants were assigned to 
either topical medical grade honey or topical 5% aciclovir 
cream for the treatment of an active HSL lesion. Partici-
pants applied allocated treatment for up to a maximum 
of 14 days. The primary outcome variable was time 
from randomisation to complete healing of skin. The 
trial design, statistical methods and Pharmacy Research 
Network development have been reported previously.21

Setting and participants
All participants were aged 16 years  and over, recruited 
by a New Zealand-wide network of community phar-
macy-based investigators within the first 72 hours from 
the onset of a new HSL episode. Exclusion criteria were 
current pregnancy or breast  feeding; allergy to honey, 
bees glycerine or aciclovir; use of antiviral medication for 
the current cold sore or any oral antiviral medicine during 
the previous 2 weeks; planned use of additional cold sore 
medications during the study period; any condition that 
presented a risk to participant safety or the integrity of 
the study data. International Conference on Harmonisa-
tion Good Clinical Practice guidelines were adhered to 
for all study procedures and all investigators trained in 
Good Clinical Practice during the site initiation visit.

Randomisation and blinding
A biostatistician, blinded to treatment allocation, elec-
tronically generated 1:1 randomisation schedules for 
each uniquely coded study site using a randomisation 
block of four (Minitab V.13). Allocations were concealed 
within brown opaque envelopes, opened only at the 
point of randomisation by an investigator. The study was 
open-label due to the characteristics of honey rendering 

masking impossible; therefore, both the pharmacist and 
the participant were aware of the randomised treatment. 
The central coordinating study team were blind to alloca-
tion at all times unless a safety issue required unmasking 
of the study physician.

Interventions
Treatments were 5% aciclovir cream (Viraban, AFT 
Pharmaceuticals, Auckland, New Zealand) and 90% 
kanuka honey/10% glycerine cream (Honevo, Honeylab 
Ltd, Tauranga, New Zealand). Both study groups were 
instructed to apply their randomised treatment five times 
daily until the skin returned to normal as per a visual 
healing chart (figure  1) or 14 days had elapsed, which 
ever occurred sooner.

Outcome variables
The primary outcome was healing time from randomisa-
tion to normal skin (stage 7). Secondary outcomes were 
time from randomisation to stage 4 (open wound); time 
from stage 4 to stage 7; time to pain resolution; highest 
pain severity on a scale from 0 (no pain) to 10 (severe 
pain) and acceptability of treatments on a scale from 1 
(unacceptable) to 10 (acceptable). Simple data descrip-
tions for median and IQR and minimum to maximum 
are shown for the continuous variables with counts and 
proportions for categorical variables, all by randomis-
ation status. An amendment was approved to add time 
from randomisation to stage 4 (open wound) and time 
from stage 4 to stage 7 as outcome variables to ensure any 
stage-dependent benefits to healing were reported.

Data collection
Following randomisation and dispensing of study treat-
ment, the enrolment Case Report Form was transmitted 
via eFax with pdf conversion, directly to the coordinating 
investigators. This information was entered into the 
study database and a Short Message Service sequencer 
triggered, which sent 14 unique daily diary hyperlinks 
to the participant’s smart phone at 18:00 hours. Partici-
pants self-recorded data for pain, number of applications 
and the stage of their HSL progression referenced to the 
seven-stage pictorial chart embedded within the hyperlink 
(figure 1). Each morning, missing entries for the day prior 
were screened and participants followed up directly via 
telephone to ensure real-time data entry. For those partic-
ipants unable to use the designated study technology, a 
paper diary was used and sent back to the coordinating 
centre on completion of the study. A final follow-up 
contact was conducted via telephone at or on the closest 
working day to day 15, with two further attempts up to day 
22 if unsuccessful, to record adverse events, concomitant 
medications and acceptability scoring.

Safety monitoring
Adverse event data were  collected at the follow-up visit 
and additional contact points during the study period. 
All were reviewed by the study physician, categorised via 
a standard severity reporting system and reported to the 
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Figure 1  Visual staging chart for HSL progression. Participants recorded the stage of the lesion each evening during the study 
period within an electronic Case Report Form delivered via Short Message Service hyperlink. The pictorial chart was embedded 
within this link. All participants were provided a paper back up in case of unavailable technology or systems failure.
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HDEC according to national guidelines. An independent 
Data and Safety Monitoring Committee convened to 
review the data of the first 100 participants and recom-
mended the addition of anaphylactic allergy to bee stings 
be added to the exclusion criteria. This was actioned and 
approved by the HDEC.

Statistical analysis
Analysis was intention to treat  (ITT). Participants who 
provided time-to-event data without reaching the end 
point were included as censored. Participants with no 
time-to-event data were excluded from the analysis. For 
the time to outcome variables in days: time to stage 7, 
time to stage 4, time from stage 4 to stage 7 and time to a 
pain score of zero, Kaplan-Meier plots, associated product 
limit-based estimates of the median time to event and the 
HR for the particular event by Cox proportional hazards 
were used for analyses. An interaction term was used to 
test if the stage at randomisation affected the response 
to treatment. A t-test was used to compare the maximum 
pain scores. The acceptability outcome measure was left 
skewed and Mann-Whitney test and the Hodges-Lehmann 
estimator of location were used. The sample size calcula-
tion was based on previously reported HRs of 1.23 and 1.24 
for a median 5-day duration of symptoms, which implies a 
1-day median reduction to 4 days.22 Using this assumption 
of a 5-day median time to healing and clinically signifi-
cant 1-day median difference in favour of honey, with an 
associated HR of 1.25, 80% power and 5% type I error 
rate, a total of 423 participants were required per arm. 
Nine hundred fifty in total were to be randomised, to take 
into account an assumed attrition rate of 10%.

Post hoc analyses
Post hoc analyses included time from randomisation to 
stage 6 (loss of crust and residual erythema), in order 
to benchmark performance with the seminal aciclovir 
studies, which used this stage of healing as the primary 
outcome instead of return to normal skin.22 In addi-
tion, aborted episodes, proportions of HSL episodes not 
reaching the blistering stage, were estimated, defined by 
those participants with a baseline stage of 3 or less that 
progressed to stage 7 without recording 4, 5 or 6.

SAS V.9.4 was used for analysis.

Patient involvement
Participants were not involved in the design conduct or 
interpretation of the study. The main study results will be 
disseminated to those participants who requested this on 
enrolment.

Results
Participants were recruited from 10 September 2015 
through to completion on 13 December 2017 within the 
Pharmacy Research Network, involving 76 community 
pharmacies across New Zealand. Nine hundred fifty-two 
participants were randomised to either 5% aciclovir 

control (n=475) or honey (n=477). The participants are 
described in table  1. The participants had a median of 
three HSL episodes in the previous year and the median 
time since the last episode was 3 months.

The flow of participants is shown in figure  2. Four 
participants in the aciclovir group and one in the honey 
group were dispensed the incorrect treatment. There 
were 91 participants lost to follow-up (49 aciclovir, 42 
honey) and nine withdrew from the study due to adverse 
events (three aciclovir, six honey). In the final ITT anal-
ysis, 852 participants provided data. The 100 participants 
excluded were defined as those that did not provide any 
time-to-event data and therefore unable to be included in 
the survival analysis of the primary outcome variable. All 
participants that provided data were analysed according 
to allocation in line with ITT principles.

Primary outcome variable
There was no evidence of a difference in the time from 
randomisation to complete healing between aciclovir and 
honey. The Kaplan-Meier-based estimates (95% CI) for 
median healing time were 8 (8 to 9) days for aciclovir (33 
censored) and 9 (8 to 9) days for honey (44 censored); 
HR (95% CI) 1.06 (0.92 to 1.22), p=0.56 (figure  3A). 
There was no interaction between the stage at randomi-
sation treated as a continuous variable and randomised 
treatment (p=0.49).

Secondary outcome variables
Healing time
The estimated median time from randomisation to stage 
4 (open wound) was 2 days for aciclovir (three censored) 
and 2 days for honey (nine censored); HR (95% CI) 1.05 
(0.92 to 1.20), p=0.46 (table 2, figure 3B). The estimated 

Table 1  Participant characteristics

Continuous variables

Median (IQR)

Aciclovir, n=475 Honey, n=477

 � Age (years) 42 (30–54) 43 (29–55)

 � Time since last HSL 
episode (months)

3 (1–7) 3 (1–6)

 � Episodes of HSL in 
previous year (N)

3 (1–5) 3 (2–5)

 � Pain score at baseline 2 (1–4) 2 (1–4)

 � Time from onset 
of symptoms to 
randomisation (days)

1 (0–1) 1 (0–1)

Categorical variables N/475 (%) N/477 (%)

 � Female sex 364 (76.6) 350 (73.5)

 � Ethnicity

 � �   NZ European 360 (75.8) 354 (74.3)

 � �   Māori 62 (13.1) 66 (13.8)

 � �   Other 53 (11.1) 57 (11.9)

HSL,  herpes simplex labialis. 
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median time from stage 4 to complete healing was 7 days 
for aciclovir (35 censored) and for honey (40 censored); 
HR (95% CI) 1.03 (0.90 to 1.19), p=0.66 (figure 3C).

Pain
The estimated median time (95% CI) to pain resolution 
was 9 (8 to 9) days for aciclovir (36 censored) and 9 days 
(8 to 9) for honey (42 censored); HR (95% CI) 1.04 (0.91 
to 1.20), p=0.56 (figure 3D). The median (IQR) maximal 
pain for aciclovir was 3 (2 to 5) and for honey 3 (2 to 
5), with a difference (95% CI) for aciclovir minus honey 
−0.02 (-0.32 to 0.28), p=0.90 (figure 4A).

Acceptability
For overall acceptability of treatment, the median (IQR) 
score for aciclovir was 9 (8 to 10) and honey 9 (8 to 10) 
(figure 4B).

Post hoc analyses
Healing time to stage 6
There was no difference in estimated median (95% CI) 
time from randomisation to stage 6 (some residual 
erythema): 5 days (5 to 6) for aciclovir (seven censored) 

Figure 2  Study CONSORT diagram.

Figure 3  Kaplan-Meier survival plots for: (A) time to stage 7; (B) time to stage 4; (C) time from stage 4 to stage 7; (D) time to 
pain resolution.
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and 5 days (5 to 6) for honey (17 censored); HR (95% CI) 
1.06 (0.93 to 1.22), p=0.39 (figure 5).

Aborted episodes
There was no evidence of a difference in the proportions 
of participants recording stage 3 or less at baseline who 
reached the primary outcome variable with no recorded 
stage 4, 5 or 6 comprising 43/431 (10.0%) in the aciclovir 
group and 45/421 (10.7%) of participants in the honey 
group; relative risk (95% CI) 0.93 (0.63 to 1.39), p=0.73.

Adverse events
There were two serious adverse events deemed unre-
lated to study treatments, one hospital admission for 
atrial fibrillation and one hospital admission for urinary 
retention, and there were 17 adverse events classified as 
‘definitely/probably/possibly’ related to the investiga-
tional products, 6 for aciclovir and 11 for honey. These 

were further subcategorised into pain on application 
(nil aciclovir, three honey), swelling postapplication (two 
aciclovir, two honey) and worsening/further cold sores 
(four aciclovir, six honey).

Discussion
This study found no difference between the effectiveness 
of medical grade kanuka honey and topical 5% aciclovir 
in the community-based management of HSL. Both treat-
ments had similar efficacy across all outcome variables 
including time to healing, pain resolution and propor-
tion of aborted episodes between treatment groups. 
Both treatments were considered highly acceptable by 
participants.

For the primary outcome variable of time to complete 
healing, there was no difference between the randomised 

Table 2  Censoring, estimated medians and HRs for all time-to-event outcome variables

Time to stage 7 from randomisation Control Honey

 � N uncensored (censored) 388 (33) 387 (44)

 � Median time to complete healing in days (95% CI) 8 (8 to 9) 9 (8 to 9)

HR (95% CI) P value

 � Aciclovir versus honey 1.06 (0.92 to 1.22) 0.56

Time to stage 4 from randomisation Control Honey

 � N uncensored (censored) 418 (3) 422 (9)

 � Median time to stage 4 in days (95% CI) 2 (not estimable) 2 (not estimable)

HR (95% CI) P value

 � Control versus honey 1.05 (0.92 to 1.20) 0.46

Time from stage 4 to stage 7 Control Honey

 � N uncensored (censored) 383 (35) 382 (40)

 � Median time from stage 4 to stage 7 in days (95% CI) 7 (6 to 7) 7 (6 to 7)

HR (95% CI) P value

 � Control versus honey 1.03 (0.90 to 1.19) 0.66

Time to pain resolution from randomisation Control Honey

 � N uncensored (censored) 385 (36) 389 (42)

 � Median time to pain resolution in days (95% CI) 9 (8 to 9) 9 (8 to 9)

HR (95% CI) P value

 � Control versus honey 1.04 (0.91 to 1.20) 0.56

Figure 4  Box plots (A) maximum pain recorded over the study period; (B) treatment acceptability.
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treatments, with an HR of 1.06. The upper 95% confi-
dence limit of 1.22 was within the predefined bound of 
superiority of 1.25 and as such the study had adequate 
power. Furthermore, the narrow CIs reported here are 
within the published risk limits in relation to non-in-
feriority of HSL interventions against 5% aciclovir.18 
Although this study was designed to test a superiority 
hypothesis and we did not specify a non-inferiority bound 
for formal statistical testing, we consider this study is also 
consistent with non-inferiority of honey compared with 
aciclovir. There were five participants (one in the honey 
group and four in the aciclovir group) that received the 
incorrect treatment. Given the similar time to recovery 
for the two treatment arms, it was felt that a per-protocol 
analysis would not add to the assessment of potential bias 
in the ITT analysis.

In this study, there was no evidence that honey acceler-
ated healing compared with aciclovir in HSL lesions from 
stage 4 (ulceration). We had anticipated this might have 
been the case because of the known positive effects of 
honey on wound healing processes such as angiogenesis, 
granulation, epithelialisation, reduction in oedema and 
debridement.23 We had also anticipated that aciclovir may 
have provided greater early benefit through inhibiting 
the viral replication process to abort the natural history of 
the HSL episode. However, this was not supported by our 
finding that the proportions of lesions between groups 
that did not progress to the ulcerative stage were similar 
and interaction analysis for stage of lesion at study base-
line provided no evidence that the effect of randomised 
treatments were dependent on the stage of the HSL 
lesion at presentation. The estimated pain severity differ-
ences had very narrow CIs and were strongly consistent 
with non-inferiority.

There are a number of statistical considerations rele-
vant to the interpretation of our data. The outcome 
variables were of a non-normal distribution and thus 
underwent non-parametric analysis and medians are 
reported. For time-to-event outcome variables, data from 
ongoing episodes were censored and incorporated into 

the survival analysis. The definition of time to healing 
we used was defined as time to return to normal skin, 
whereas previous studies have defined this as time to loss 
of crust, allowing for residual erythema (stage 6 in this 
study).22 For this reason, we performed a post hoc anal-
ysis for time from randomisation to stage 6. This demon-
strated a reduction in healing time to this stage, with a 
median 5 days for both aciclovir and honey.

Our study presents a number of additional strengths 
in adding to the current evidence base for both topical 
use of aciclovir and honey for HSL. This appears to be 
one of the largest single studies of topical aciclovir for 
HSL4 and provides sufficient power to conclude that 
there is no difference between aciclovir and honey in 
terms of a clinically significant difference of 1 day for 
healing. This large sample size together with the novel 
study methodology allowed recruitment of a represen-
tative New Zealand cohort from 76 pharmacies both 
within and outside of traditional, usually urban, research 
centres, mitigating the jurisdiction effect of traditional 
research models and capturing the heterogeneity for 
HSL manifestation and progression in the community.24 
Participants were enrolled at the pharmacist–patient 
interface when seeking treatment for an active HSL 
lesion ensuring outcome data represent usual treatment 
access in the community and avoiding the requirement 
for pre-randomisation to ensure participants begin study 
treatment within the prodromal phase. Using smart 
phone-based diaries containing photographic standards 
of lesion progression, we were able to both facilitate study 
participation within usual daily routine, removing the 
requirement for costly and burdensome clinic visits and 
maximise chronologically relevant data capture via imme-
diate follow-up of missed entries. These factors provide 
valuable information as to the generalisability of tradi-
tional RCT models assessing HSL which, while providing 
essential safety, efficacy and regulatory data, are unable 
to definitively measure drug performance in the highly 
diverse real-world setting.25

There was no provision to mask the allocation of 
honey to participants; therefore, the consenting phar-
macist investigators and participants were unblinded to 
treatment allocation. This may be considered a poten-
tial source of bias however, unavoidable in the context 
of investigational product and setting, and interestingly, 
there is no established evidence that participants alter 
their self-reported data dependent on knowledge of the 
treatment they are receiving.26

Importantly, we have demonstrated the feasibility of 
conducting a large-scale comparative RCT utilising a 
cost-effective, regulatory compliant and time-efficient 
community-based infrastructure, while maintaining 
robust outcome data. This provides significant oppor-
tunity to enhance the evidence base for non-prescribed 
medications such as CAM by overcoming the limitations 
of cost-prohibitive traditional models.27

These findings suggest that medical grade kanuka 
honey may be employed as an equivalent therapeutic 

Figure 5  Kaplan-Meier survival plots for time to stage 6.
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choice to aciclovir cream, for the treatment of HSL, 
particularly given the emergent issues of drug resis-
tance5 and the needs of particular patient groups that 
may be unable to use current pharmacological thera-
pies due to allergy and lack of safety data in pregnancy 
and breast  feeding. While our study does not replicate 
the apparent superiority of honey over acyclovir cream 
demonstrated in a clinical pilot study of 2004,12 there 
are a number of notable differences and possible expla-
nations for this. Methodologically, the studies are very 
different, with a very small sample size in the pilot and 
use of physician-scored lesions compared with patient-re-
ported outcomes in our study. While different honeys 
share common physicochemical properties, there can 
be significant variations in their bioactive profiles.28 The 
multifloral honey used in the aforementioned pilot study 
and sourced from the United Arab Emirates will therefore 
show a very different composition profile to New Zealand 
kanuka honey, potentially conferring superior antiviral 
and wound promoting immunostimulatory effects, which 
led to the decreased time to healing reported. Further 
understanding of the factors responsible for such effects 
and improved and standardised analysis techniques will 
allow for better correlation between composition and the 
clinical effects of different honeys.

The priority now is to investigate whether honey in 
combination with either aciclovir or other natural anti-
viral compounds29 might have greater efficacy than indi-
vidual components in the topical management of HSL 
and whether medical grade honey might have similar effi-
cacy and acceptability in paediatric HSL, a group from 
which we received much guardian-led interest during 
the study period. Investigation of the efficacy of medical 
grade honey in other herpetic indications such as herpes 
zoster is also warranted.

Conclusions
Prior RCTs provide evidence that topical application of 
aciclovir reduces time to healing and pain resolution 
in HSL and as such is used as a gold standard front-line 
topical therapy, globally. The study findings suggest ther-
apeutic equivalence of medical grade Kanuka honey with 
aciclovir in the treatment of HSL, when used in routine 
community treatment at the pharmacy interface. This 
provides rationale for the recommendation of topical 
honey for HSL management as an acceptable alternative 
to aciclovir cream.
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