
SUMMARY
I reviewed the literature on
the treatment of recurrent
herpes labloris with topcal
acyclovir ointment to
determine the effectiveness
of this treatment for family
proctke patients. This article
discusses the generalizability
of the results to family
practice. I concluded that the
evidence supporting this
therapy is weak and that it
cannot, in the light of current
knowledge, he strongly
recommended.

RESUME
J'ai r6vise la litterature
concernant l'utilisation
topique de l'acyclovir en
onguent pour traiter l'herpes
labiols recidivant afin de
determiner l'efficocit% de ce
traltement chez les potients
de pratique familiale.
L'article discute Ia possibilie
de gineraliser les resultats au
contexte de Ia pratique
familale. J'en condus que les
preuves a I'oppui de cette
therapie sont faibles et qu'on
ne peut, a Ia lumiere des
connaissances actuelles,
emettre des recommandations
fermes.
Cm him P*Wn 1991;37:92-98.
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* l HREE YEARS AGO, A YOUNG

teacher came to see me in
my office. She had herpes
lesions on her lower left lip.
She had, with previous at-

tacks, tried various preparations, but had
found none of them helpful. She now re-
quested a prescription for acyclovir oint-
ment, which she had heard was very good
for her condition.

Since then, I have had several requests
for acyclovir ointment from other herpes
labialis sufferers, for both initial and repeat
attacks. My local colleagues confirm that
they are getting similar demands.

The product monograph for acyclovir
ointment in the current Compendium ofPhar-
maceuticals and Specialists does not give herpes
labialis as an indication.' Unhappy with
this situation, I decided to assess the evi-
dence for myself.

WHAT I WANTED TO
STUDY

Acyclovir
The acyclic nucleoside analogue acyclovir
is a substrate specific for herpes virus thy-
midine kinase. The thymidine kinase in
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normal human cells does not effectively use
acyclovir as a substrate.2'3 Herpes virus thy-
midine kinase transforms acyclovir into
acyclovir triphosphate which is both an in-
hibitor of, and a substrate for, herpes virus
DNA polymerase. The acyclovir thus in-
hibits replication of herpes viruses.45 Al-
though the DNA polymerase in the
infected human cells can be inhibited by
acyclovir triphosphate, this inhibition oc-
curs only at concentrations very much
higher than those that inhibit the herpes vi-
rus DNA polymerase. Acyclovir is prefer-
entially taken up and selectively converted
to its active form by the herpes-infected
cells.3

Recurrent herpes labialis
Family doctors are very familiar with this
common problem ofthe facial skin. The su-
perficial clear blisters appear on an erythe-
matous base, usually at the mucocutaneous
junction of the lips, at the site of the initial
infection.6 The recurrent condition is at-
tributed to the fact that herpes virus re-
mains in the skin or nerves. Yet, although
the virus can be found easily in the vesicular
fluid during attacks, it has never been dem-
onstrated in the skin between attacks. Vari-
ous factors, such as fever, upper respiratory
tract infections, and ultraviolet light, are
thought to trigger the recurrent attacks, but
this reaction is extremely variable and un-
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predictable even in the same patient, as is
the extent and duration of a particular at-
tack.7'8 The initial clear vesicles rupture, ex-
ude a sticky serous or serosanguinous fluid,
and form a yellow crust, which usually
heals without scarring (unless there is sec-
ondary bacterial infection) within 5 to
10 days.

Recommended uses of acyclovir
ointmnent
The only commercially available product
is a 5% ointment in a polyethylene glycol
base.' It is licensed for use in the manage-
ment of initial episodes of genital herpes in-
fections. The use of oral acyclovir for
genital herpes is well established,9-"1 and
there is also evidence that topical treatment
can be efficacious for genital herpes.12-15 It
is also recommended for the management
of non-life-threatening cutaneous herpes
simplex infections in immunocompromised
patients.

The recommended dosage is to apply
the ointment four to six times daily for
10 days. A finger cot or rubber glove
should be used while applying the ointment
to prevent autoinoculation of other body
sites or infection of other people.

The product is not at present recom-
mended for use in herpes labialis, especially
not recurrent herpes attacks, nor is it rec-
ommended for use in an immunocompe-
tent population. In other words, it is not
recommended for the otherwise healthy
primary care population that is asking us
for it. There is, however, nothing to stop
physicians from using it if they wish. For
this reason I decided to do a critical
appraisal of the evidence that acyclovir is
helpful for recurrent herpes labialis.

The study question
Is acyclovir ointment, as commercially
available at this time, effective in the man-
agement of herpes labialis?

A distinction must be made between the
terms efficacious and effective. An effica-
cious treatment is one that has been shown
to work well in a clearly defined but some-
times artificial situation; an effective treat-
ment is one that has been shown to work
in the real world.'6 In this case, an effective
treatment would be cheap, be easily avail-
able, be free from side effects, be easy to

use, be acceptable to patients, and produce
desirable clinical effects, such as a notice-
able difference in appearance, discomfort,
or duration of herpes lesions.

METHODS
The criteria used in selecting studies to as-
sess are based both on validity (is the study
true?) and generalizability (is the study rele-
vant to my patients?).'7"'8

Evaluating the studies
1. Were the study patients randomized? If

the study claims to be a randomized
trial, was the method of randomization
described?

2. How were the patients selected? From
what population base did they come?
Was this population typical for the dis-
ease? How closely does this population
resemble my patients?

3. How well was the treatment defined?
(How easily could the reader reproduce
it?) Was the treatment appropriate?
(Was it safe, affordable, and feasible for
most patients?)

4. Was the outcome assessment of treat-
ment complete, objective, and well de-
fined? For example, how were pain,
erythema, itching, size, and degree of
vesiculation measured?

5. Was the study blinded? Did the physi-
cians prescribing the treatment know
which treatment was being used? Did
the patient know? Was the outcome as-
sessed by the same physician who pre-
scribed the treatment, or by another
blinded physician? How much did the
outcome assessment depend on patient
opinion?

6. Was follow up complete? Were all pa-
tients who entered the study accounted
for at its conclusion?

7. Was compliance measured? With a
treatment that might have to be applied
up to six times daily, was there any at-
tempt to measure how frequently pa-
tients used the ointment?

8. Were there any measures of the compli-
cations of treatment?

9.- How were the study results analyzed?
Are the statistical methods described?
Was an estimate made of the power of
the study (the probability of finding a
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small difference between treatment and
placebo) and the effect ofthe sample size
on the power of the study?
Criteria related to validity are random-

ization, the method ofrandomization, simi-
larity, treatment definition, treatment
blinding, outcome definition, complete-
ness, compliance, statistical methods, and
power. Generalizability is addressed by re-
presentiveness, treatment definition, treat-
ment appropriateness, outcome definition,
compliance, and complications.

Article selection
The search was restricted to articles in En-
glish and French. A computerized MED-
LINE search was done of Index Medicus
since 1980. The Index of Medical Reviews
was checked since 1980; the reference sec-
tions ofall review articles were checked. All
major infectious diseases texts in the Health
Sciences Library, St John's, Nfld, were
checked for references to herpes labialis.
These methods turned up 13 clinical stu-
dies, dating from May 1982 to June
1989,'9-3' and nine review articles, dating
from May 1983 to August 1988.32-40 I then
searched the Science Citation Index manu-
ally, using the most recent study3' as the
cited work.

After excluding trials on animals or on
immunocompromised patients, trials that
used oral acyclovir and acyclovir ointment
in a strength or a formulation very different
from that available commercially, and ar-
ticles in foreign languages, only six papers
remained to be evaluated.'9'27-3' All these
papers described randomized controlled
trials (RCTs). No RCTs were found in for-
eign journals.

RESULTS

Spruance et al
A group ofphysicians30 in the United States
tested 227 patients who had recurrent
herpes labialis: the average duration of
their complaint was 20 years. The patients'
ages ranged from 18 to 65 years; the mean
age was not given; 65% ofthem were wom-
en, and none was pregnant. Randomiza-
tion was by random numbers, and the code
was held by an independent group (the Na-
tional Institute of Allergy and Infectious

Diseases), which did not break the code un-
til after the last patient had entered the
study.

Patients were told to use 0.6 cm ofoint-
ment on their lesions four times daily for
5 days. They were given either 5% acyclo-
vir in polyethylene glycol or plain polyeth-
ylene glycol as a placebo. The day of the
first visit was day 0; patients returned to the
clinic for observation on days 1 and 2, and
then on alternate days until the lesions were
healed. There was no measure of patient
compliance with treatment.

The pain, size, and stage of the herpes
labialis lesions were recorded by the clinic
physicians, the same doctors who pre-
scribed the treatment. Patients were not
asked their subjective feelings, but were
asked to mention any possible complica-
tions.

The study was double blind, and 208 of
the 227 study patients (91.6%) were ac-
counted for. The methods of statistical
analysis were clearly described and in-
cluded multiple stepwise regression to allow
for potential influence of several pretreat-
ment variables on the outcome.

No significant clinical benefit, mea-
sured in terms of duration, painfulness, or
size oflesion, was found in the patients who
used acyclovir ointment rather than place-
bo. The large sample size meant that this
study had the power to detect a small differ-
ence between treatment and placebo
groups, but the study failed to show any
such difference clinically.

At day 1 the median titer of virus from
the acyclovir-treated patients was signifi-
cantly lower than from the lesions ofplace-
bo-treated patients.

Raborn and colleagues
This study"9 was done by staff of the De-
partment of Dentistry at the University of
Alberta Hospitals. Sixty patients completed
the trial, which followed each of them
through two attacks of herpes labialis. All
were white patients older than 18 years.
There were 42 women who were not preg-
nant and 18 men. All the patients had re-
current herpes labialis and had previously
been volunteers in a study of oral acyclovir
on herpes labialis. The method of random-
ization was not described, but the trial was
double blind.
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The active ointment used was 5% acy-
clovir in polyethylene glycol. Patients were
instructed to apply this ointment, or the
placebo polyethylene glycol ointment, to
the lesions and surrounding skin at intervals
of 2 hours for 10 days. There was no re-
corded measurement of patient com-
pliance. Patient lesions were assessed daily
at the clinic for 5 days and then on alternate
days until healing had occurred.

At each visit, pain from the herpes le-
sions was assessed, together with the num-
ber, type, size, and location of all lesions.
All patients kept a home diary to record
their evaluations of these parameters
twice daily.

There is no information on whether the
assessment was done by the person pre-
scribing treatment. The trial was com-
pleted by all 60 eligible patients. The
methods of statistical analysis are not clear-
ly described, but appear to be comparison
of means.

No significant differences were found
between the acyclovir-treated and the pla-
cebo groups for the main outcome objec-
tives of duration of pain, time to loss of
crust, and time to complete healing. The
evaluation of a total of 120 episodes of
herpes labialis gives the study power to de-
tect a true difference as small as, for exam-
ple, 1 day in total healing time. But no such
differences were detected.

Fiddian and Ivanyi
This study28 was conducted by a physician
on the staffofthe pharmaceutical company
that makes the acyclovir ointment. It was
done on 13 patients in southern England,
who experienced 31 episodes of recurrent
herpes labialis. The patients were all at-
tending a dental hospital; there were eight
females and five males. The method ofran-
domization is not given.

Patients were instructed to start the 5%
acyclovir in polyethylene ointment (or pla-
cebo ointment) as soon as possible after the
onset ofprodromal symptoms and to apply
the ointment five times daily for 5 days.
They were assessed at the clinic on alter-
nate days. There was no measure of com-
pliance with treatment.

The presence of pain and itching and
the size, stage, and site of the lesion were
recorded at each visit until complete heal-

ing had taken place. Patients did not keep
a record, nor did the authors state whether
the person assessing the lesions was also re-
sponsible for treatment. The trial is de-
scribed as double blind.

The methods of analysis are described
and seem appropriate for the small num-
bers (for example, Fisher's exact test was
used to compare the proportions ofpatients
in whom lesions aborted). No confidence
limits are given.

The times from onset of symptoms to
crust formation and to complete healing
were both found to be significantly shorter
for episodes treated with acyclovir oint-
ment than for those treated with placebo;
mean time to crust formation dropped from
4 to 3 days, and mean time to complete
healing was reduced from 8 to 6 days.
There was no significant difference in the
number of lesions that were aborted.

Fiddian and colleagues
From questionnaires sent to 4500 em-
ployees of the British Petroleum Company,
a physician and a research assistant work-
ing for the company that makes the propri-
etary acyclovir ointment selected 90
patients with recurrent herpes labialis.29
Three were youths, The remaining 87 pa-
tients were randomly allocated to receive
treatment by a method of randomization
that is not detailed.

The acyclovir was administered in the
form of a 5% cream, rather than an oint-
ment; the paper does not make it clear
what base was used for the cream, al-
though it was likely propylene glycol.
Patients were instructed to use the cream
as soon as possible after symptoms started
and to apply it five times daily for 5 days.
Patients were assessed daily until healing
occurred. There was no measure of
compliance.

At each visit, symptoms ofitching, pain,
or burning were recorded; the stage, size,
and site ofthe lesion were also noted. It was
not stated whether the assessor was also the
person who prescribed treatment.

Of the 87 eligible patients, only 55
(63%) completed treatment. Some patients
were dropped from the study because they
started treatment later than recommended,
because they did not attend clinic for regu-
lar checkups, and because they did not use
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the ointment as often as recommended.
This is exactly the sort of behavior that
family doctors encounter in actual practice.
The methods of statistical analysis are de-
scribed clearly.

The authors claim that the number of
first episodes that aborted was significantly
higher in the acyclovir group. But only 49
of the 55 patients are accounted for; if the
missing six patients are analyzed as suc-
cesses for placebo (the worst-case scenario),
the result is no longer significant. Times to
crust formation were reduced from 2 to
1 day by active treatment, and time to
complete healing was reduced from 6 to
4 days; again, however, some patients are
missing from the analysis.

Van Vloten, Swart, and Pot
Academic physicians working in a depart-
ment of dermatology of a university hospi-
tal in Holland27 studied 36 patients with
recurrent herpes. Few details on the pa-
tients are given. The method ofrandomiza-
tion is not given, but a third party kept the
code, which was not broken until after the
last patient had entered the study.

The active treatment was 5% acyclovir
in a cream ofpropylene glycol. Cream was
applied to the lesions five times daily for
5 days. Patients attended for assessment ev-
ery 1 or 2 days (the difference is not made
clear). Tubes of cream were examined to
assess compliance.

Local symptoms were recorded at each
visit and the stage of the lesion recorded.
The paper does not say who did the assess-
ment; the study was double blind.

Of 36 eligible patients, 30 completed
the trial (17 in the treatment group and 13
in the placebo group). The methods of sta-
tistical analysis are described very sketchily,
but seem to be comparisons of two sample
means.

The authors found that mean duration
of vesiculation was reduced from 2.7 to
1.8 days in the active treatment group;
mean days to crusting were reduced from
2.6 to 2.3; and mean days to complete heal-
ing were reduced from 8.3 to 5.7. Once
again, if the missing patients are included
in a "worst case" intention-to-treat analysis
in which it is assumed that all the missing
patients did badly, the results are no longer
statistically significant.

Raborn and colleagues
This trial3' was conducted with patients in
a university dental clinic. There were 61
patients registered for the trial; all were
white. Patients were 18 years or older, not
pregnant, and without psychiatric disease.
The method ofrandomization is not stated.
Informed consent was obtained from all pa-
tients.

The active medication was 5% acyclo-
vir in a modified aqueous cream; it was
applied within the first hour of prodromal
symptoms, and every 4 hours thereafter
during waking hours for 5 days or until the
lesion was judged healed by a physician.

Patients were assessed daily for the first
5 days and on alternate days thereafter.
Pain was recorded on a subjective scale; the
number, type, size, stage, and location of
lesions were recorded at each visit. Patients
also kept a home diary to record twice daily
subjective and objective parameters. The
paper does not say whether the assessor was
also the prescriber.

Of the 61 eligible patients, 51 com-
pleted the trial, and each was followed
through two episodes of herpes labialis; the
10 others were accounted for (they did not
comply with treatment or were unavailable
for follow up). The methods of statistical
analysis are clearly described.
A non-significant trend toward acceler-

ated healing in the active treatment group
was found in this study. No significant dif-
ferences could be demonstrated between
groups for duration of pain, time until loss
of crust, or time to complete healing.

DISCUSSION
Critical analysis is a way of evaluating the
effects of study design and study execution
on the conclusions ofthe study. It is perhaps
easy to be overcritical, and it is wise to re-
member that, given the vagaries of human
nature and the nature ofeveryday practice,
it is probably impossible to conduct an ideal
trial.

Although all six trials are randomized
and double blind, there are notable differ-
ences between them. They are divided in
their opinions: three conclude that treat-
ment of recurrent herpes labialis with topi-
cal acyclovir is ofno benefit,'9 30'3' and three
claim that there is improvement.2729
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Could publication bias have affected
what has appeared in print about topical
acyclovir? A publication bias tends to un-
der-report negative studies; perhaps there
were other negative studies in addition to
the three that were published and are re-
viewed here.

The trials with the larger numbers of
patients report negative results. It seems
that the trials with smaller numbers of pa-
tients (13, 30, and 49) report positive re-
sults. Why is a treatment effect that is found
in a smaller trial not picked up in three larg-
er trials, which would presumably have
greater power and be less likely to miss a
significant difference between active treat-
ment and placebo groups ifone truly exists?
Why are the larger and better designed
trials the ones with negative results?

None ofthe trials give confidence limits
on their results; this is perhaps understand-
able, as the studies were mostly out before
it became expected practice to give confi-
dence limits as well as Pvalues. The impor-
tant thing to remember about trials with
very small numbers of subjects is that the
absence ofjust a few patients in the analysis
can seriously distort results.

Most of these trials were carried out in
academic centers, such as university dental
and dermatology clinics. It is far from cer-
tain that the results from such populations
are generalizable to the patients ofa family
doctor. It seems likely that many of these
patients suffered from recurrent herpes la-
bialis of above average severity and fre-
quency. The positive-reporting trial at the
large company had its patients picked by
the investigators, which introduces the pos-
sibility of bias. The trial that had not only
the largest number ofpatients but the pop-
ulation most comparable to a family prac-
tice population30 showed negative results.
Even in this trial, the patients had suffered
from recurrent herpes labialis for an aver-
age of 20 years, which is not typical of my
family practice patients.

Most of these studies can be criticized
for failing to address the question of com-
pliance. When a treatment has to be started
early and applied regularly and frequently,
compliance is an important issue and can
limit the generalization of results to family
practice patients. Patients tend to see me a
few days after symptoms have developed,

and busy people are unlikely to comply
with frequent administrations oftreatment.

CONCLUSION
There is some evidence that topical acyclo-
vir ointment may be more useful in prophy-
laxis,4' but is there good evidence that the
ointment is of any use in attacks of recur-
rent herpes labialis? Although it is a non-fa-
tal, self-limiting condition, it would be nice
to offer the distressed patient an effective
treatment rather than compassionate reas-
surance that their condition will be gone by
next week.

Unfortunately, a critical appraisal ofthe
admittedly scanty evidence seems to indi-
cate that the evidence for benefit with treat-
ment by topical acyclovir is weak. Until we
have more information, there is no proven
useful topical therapy for recurrent herpes
labialis. It is well to remember that the acy-
clovir ointment is rather expensive - the
patient will pay about $20 for a 4-g tube.

To settle this question more fully, we
need a well-designed, tightly executed,
double-blind, randomized study of acyclo-
vir ointment versus placebo conducted in
Canada on family practice patients with re-
current herpes labialis. I

Requests for reprints to: Dr Graham
Worrall, District Medical Officer, Glovertown, AF
AOG 2LO
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