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SUMMARY. Although a number of randomized controlled
trials of treatment for herpes zoster have been performed,
there is no consensus on how it should be managed in gen-
eral practice. A systematic review of existing trials, includ-
ing meta-analysis, was performed to determine the efficacy
of available therapies in reducing the incidence of posther-
petic neuralgia. The treatments studied included antiviral
agents, corticosteroids and other drugs which had been
studied in randomized trials. Trials were included if the
subjects were immunocompetent adults and the interven-
tion was feasible in general practice. The main outcome
measure was prevalence of pain at one, three and six
months after onset of the acute herpetic rash. Data for each
time point were not available for all trials. The quality of
studies was also assessed. Pooled analyses of trials with
acyclovir failed to detect a significant reduction of pain in
the treatment group at one or six months, but found a 35%
reduction at three months. Confidence limits were wide,
and a modest benefit of treatment cannot be ruled out at
one and six months. Pooled analyses were not possible for
other treatments, either because too few trials had been
performed, or because completed trials demonstrated sig-
nificant heterogeneity. Many clinical trials in this area have
been too small to give reliable results. Variations in the def-
inition and reporting of postherpetic neuralgia create diffi-
culties in combining data from different studies.

Firm recommendations for clinical practice are not poss-
ible because existing evidence neither confirms nor refutes
the hypothesis that treatment during the acute phase of
herpes zoster reduces pain later.

Keywords: herpes zoster; management of disease; clinical
trials in general practice; literature reviews.

Introduction
A LTHOUGH a number of randomized clinical trials of treat-

ments for herpes zoster (shingles) have been performed,
there is no consensus on how the disease should be managed." 2
Particular uncertainty exists about the role of therapy in prevent-
ing postherpetic neuralgia. Estimates from observational studies
in the general population suggest that fewer than 15% of untreat-
ed patients have persistent pain one month after healing of an

T Lancaster, MSc, MRCGP, deputy director and S Gray, BA, research assis-
tant, General Practice Research Group, University Department of Public
Health and Primary Care, Radcliffe Infirmary, Oxford. C Silagy, PhD,
FRACGP, FAFPHM, professor of general practice, Flinders University of
South Australia School of Medicine, Adelaide, Australia.
Submitted: 7 January 1994; accepted: 1 March 1994.
C) British Journal ofGeneral Practice, 1995, 45, 39-45.

acute herpetic rash, only one quarter of whom still have pain at
one year.3-6 The risk of developing postherpetic neuralgia
increases sharply with age, however, and in one study the risk
was 50% in patients over 60 years old and 75% in patients aged
more than 75 years.4 The management of both the acute and
chronic conditions is largely based in general practice, and ra-
tional treatment decisions are important, both because of the bur-
den of suffering postherpetic neuralgia may impose, and because
of the cost and potential side effects of some of the treatments
currently in use. For example, acyclovir (Zovirax®, Wellcome)
800 mg given five times a day for seven days costs £113.00 for
35 tablets (British nationalformulary 1993, number 26).

Several previous overviews have considered the efficacy of
treatments for herpes zoster. A critical analysis published in
1989, concluded that neither antiviral agents nor corticosteroids
prevented postherpetic neuralgia.7 A later overview of acyclovir
included data from more recent trials and found that in high
doses it reduced postherpetic neuralgia.8 While one meta-ana-
lysis of corticosteroids determined that they provide benefit in
the first few months after the acute illness,9 others have found the
evidence inconclusive.7"0

It may therefore be of benefit to look again at this issue using
explicit methods" and review systematically all the available
evidence from randomized trials of treatments for herpes zoster,
with particular reference to those available to the general practi-
tioner. The a priori hypothesis was that drug treatment during
the acute phase of herpes zoster reduces the incidence of posther-
petic neuralgia.

Method
Inclusion criteria
For the purposes of this investigation postherpetic neuralgia was
defined as any pain in the dermatomal area affected by acute her-
pes zoster. Rather than choose an arbitrary time frame for ana-
lysis, where possible, data were gathered on prevalence of pain at
one, three and six months after the onset of symptoms. In addi-
tion, it was required that the therapeutic interventions tested must
be practical in general practice. To be included in the overview,
therefore, studies of the treatment of acute herpes zoster had to
fulfil four criteria: there had to be at least two treatment groups;
treatment must have been allocated by formal randomization;
data must be available on prevalence of pain at a minimum of
one month from the onset of pain; and the treatment must be feas-
ible for routine use by general practitioners. Trials describing
intravenous therapy and other interventions requiring specialist
referral were therefore excluded. Trials conducted in a specialist
setting, such as an ophthalmology clinic, were included if the
treatments used (for example oral or topical therapy) could have
been used easily by general practitioners.

Identification ofclinical trials
To identify studies of treatment of herpes zoster, the MedLine
database was searched for the period 1966-93 using two differ-
ent software programmes, DATASTAR and CD-PLUS. The
search term HERPES ZOSTER was used in combination with
RANDOMIZED CONTROLLED TRIALS or PROSPECTIVE
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or RANDOM ALLOCATION or DOUBLE-BLIND METHOD.
References obtained by this search were inspected, and hand-
searching was made of the references to each randomized trial.
Our own database of randomized trials in primary care literature,
based on handsearching of seven major primary care journals
was also examined.'2 In addition, previous reviews,7-'0 major
medical textbooks and texts on infectious diseases were searched
for references. Pharmaceutical companies listed as manufacturers
of drugs tested for herpes zoster in the trials identified were
approached for details of published and unpublished clinical
trials. Specialists in the field, including authors of published
trials were asked if they knew of unpublished data. Selected
searching of abstracts and conference proceedings was made
based on these sources of information.

Data extraction
For each study the following data were obtained: country of ori-
gin; funding sources; study population; disease characteristics;
nature and dose of intervention; nature of control; duration and
success of follow up; details of study design including method of
allocation, blinding of participants and outcome assessment;
method of analysis; and prevalence of pain at one, three and six
months after the onset of symptoms.

Data were extracted from published material onto a coded
form by two investigators. Disagreements were resolved by dis-
cussion. When required data could not be extracted from pub-
lished work, authors were approached for clarification. Reports
published only in non-English language journals were examined
with the assistance of translators.

Methodologic quality of trials
Two investigators assigned a quality score to each study, using
the methods described by Chalmers and colleagues.'3 The score
assesses three dimensions of trial method which are potential
sources of bias: the quality of treatment allocation (control of
selection bias at entry); the extent to which the primary analysis
included every person entered into the trial (control of selection
bias after entry); and the extent to which those assessing outcome
were unaware of the treatment assignment of the individuals
being examined (control of bias in assessment of outcome). For
each of the three dimensions a three-point rating scale was used
(ranging from a score of three if the effort to control bias had
been maximal through to one if there had been little or no effort
to control potential bias). Inter-rater reliability of the individual
scores was assessed using the kappa statistic,14 and disagree-
ments were resolved by discussion.

Statistical methods
The outcome measure for analysis was presence of pain, defined
as any pain rating other than zero. Where meta-analysis was poss-
ible, this was performed using the method described by Peto,'5
in which the number of events expected in the experimental
group is calculated for each trial. This number of expected events
is then subtracted from the number that were actually observed in
the experimental group. Adding these separate differences
(observed minus expected) and their variances, allows the calcu-
lation of a statistic that is typical of the differences observed
between experimental and control groups in the trials studied.
This statistic was then used to estimate the size of the effects,
using an odds ratio and its confidence interval in a fixed effects
model as described by Yusuf and colleagues.'6 The fixed effects
model assumes that all studies are estimating the same underly-
ing treatment effect, and it may not be appropriate to pool results
where this assumption appears to be violated. Formal tests for
homogeneity in treatment effects prior to pooling results were
therefore performed using a chi square statistic.17 The denomin-
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ator of the calculations was all patients reported as entering the
trials.

Results
Identification ofstudies
Clinical trials of antiviral agents, corticosteroids and several
other compounds hypothesized to be effective in preventing the
progression of acute herpes zoster to chronic pain were identi-
fied. There were eight published reports of trials comparing oral
or topical acyclovir to placebo which reported data on posther-
petic neuralgia.18-25 Seven used oral acyclovir at varying doses
and one used a topical cream formulation. Another trial which
studied oral acyclovir with and without corticosteroids was identi-
fied but could not be included because at the time this literature
review was being undertaken the authors were not able to release
their data as the study had not been published. (The study has
since been published, in which the authors report that no benefit
was detected from a three-week course of prednisolone com-
pared with placebo in patients receiving oral acyclovir26).

Five completed controlled trials of the use of corticosteroids
were identified,27-3' in one of which acyclovir was also used.3
One of these was excluded because there was no indication of
any randomization procedure.27

Placebo-controlled trials were also identified for topical idox-
uridine,32~' adenosine monophosphate,35 isoprinosine,36 amanti-
dine,3738 levodopa,39 cimetidine,404' and famciclovir.42 Fam-
ciclovir is the oral form of penciclovir, a 9-hydroxyalkylguanine
with in vitro activity against herpes viruses. Two of the identified
studies38'4' were excluded because they did not report prevalence
of pain according to the review's inclusion criteria. One trial was
identified which compared topical idoxuridine with oral acy-
clovir,43 and another which compared oral famciclovir with oral
acyclovir.44 The famciclovir trials have been reported only as
abstracts and could not be included in the overview because they
did not provide data on postherpetic neuralgia.
The electronic search identified 17 of 21 studies included in

the final database (81%). The four studies not identified were all
published before 1984. 28,29,32,37
A summary of trials of acyclovir versus placebo, idoxuridine

versus acyclovir, and levodopa and cimetidine versus placebo is
shown in Table 1, and a summary of trials of antiviral agents
other than acyclovir versus placebo and corticosteroids versus
placebo is shown in Table 2. Trials varied in their definition of
postherpetic neuralgia and in the time points at which pain was
assessed so, where possible, separate analyses were performed
for prevalence of pain at one, three and six months. The preval-
ence of pain in treatment and control groups at six months, or at
the furthest point reported by each trial is also shown in Tables 1
and 2. These data form the basis for calculations of the efficacy
of treatment, expressed as odds ratios with 95% confidence inter-
vals (Table 3). Odds ratios of less than one indicate benefit from
treatment.

Quality ofstudies
The kappa statistics for the three components of the quality
rating (control of bias at entry, after entry and at outcome) were
0.66, 0.44 and 0.44, respectively, indicating moderate to substan-
tial agreement.'4 The overall quality assessment of the trials is
shown in Table 4, which shows the percentage of a possible
maximum score achieved by trials, grouped by type of interven-
tion. Particular problems were failure by the study authors to
provide specific information on methods to achieve effective ran-
domization and to state formally that an intention-to-treat ana-
lysis had been performed.
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Table 1. Summary of trials of acyclovir versus placebo, idoxuridine versus acyclovir, and levodopa and cimetidine versus placebo.

% of pts with paina
Study Disease Intervention (no. in group) in

population (characteristics (acyclovir Follow-up % of pts
First author, (age and and duration unless duration followed up Treatment Control
year, country source) of rash) stated) Control (months) (no. in group) group group

Acyclovir versus placebo

McKendrick >50 years
(1984), UK18 Community,

Referred by GP

Any dermatome 2 x 200 mg
<72 hours 5 times daily,

5 days

Matching 6
placebo

93(44) 14(21) 22 (23)

Cobo (1986), Adults
USA'9,b Referred to 4

eye centres

Ophthalmic 3 x 200 mg
division of 5 times daily,
trigeminal nerve 10 days
<7 days

Placebo
capsules

12 72 (71) 19 (36) 20 (35)

Wassilew (1987), >18 years
Germany20 Hospital

inpatients

Any dermatome 2 x 200 mg
<72 hours 5 times daily,

5 days

Matching 3 or
placebo if pain

persisted

87 (60) 24 (29) 23 (31)

>18 years Any dermatome 4 x 200 mg
Outpatients at 6 <72 hours 5 times daily,
medical centres 10 days

Placebo
capsules

6 58 (187) 12 (93) 20 (94)

Mandal (1988), >50 years
UK22 Community,

referred by GP

Any dermatome Topical 5% in Cream base 6
<72 hours aqueous cream, alone

5 times daily,
5 days

70(63) 22(32) 29(31)

Wood (1988), >60 years Any dermatome 2 x 400 mg, Placebo
UK23,c Community at <72 hours 5 times daily, tablets

3 centres 7 days

16-81 years Any dermatome 2 x 400 mg, Placebo
Community, at <72 hours 5 times daily, tablets
30 practices 7 days

Harding (1991), 20-91 years
UK25 Referrals to

eye hospital

Ophthalmic 800 mg, Placebo
division of 5 times daily, tablets
trigeminal nerve 10 days
<72 hours

6 84 (376) 12 (190) 11 (186)

6

6

96(83) 5 (40) 9 (43)

91(46) 4 (24) 23 (22)

Idoxuridine versus acyclovir

>18 years Optic and Topical 40% 2 x acyclovir 1 after
At 18 centres ophthalmic idoxuridine in 400 mg, 5 rash

zoster excluded DMSO 5 times times daily, healing
<4 days daily, 5 days, 7 days, plus

plus placebo topical
capsules placebo

90(189) 5(94) 13 (95)

Kernbaum (1981), >50 years
France39 (mean)

Outpatients

Any dermatome Levodopa
<5 days 100 mg with

benserazide
25 mg, 2
capsules
3 times daily

Matching 2
lactose
placebo

66 (47)e 5 (22) 20 (25)

Levy (1985), UK40 d 27-92 years
Outpatients
from GP and
hospital

Ophthalmic Cimetidine Matching 6
zoster excluded 200 mg, 3 times -placebo
Early daily and 2 at
diagnosis night, 28 days

78(63) 38(24) 20 (25)
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Huff (1988),
USA21

Morton (1989),
NZ24,c

Aliaga (1992),
Spain43

Levodopa and cimetidine versus placebo

DMSO = dimethylsulphoxide. aAt 6 months or at furthest point. Source of funding not stated except: bBurroughs Wellcome, CWellcome, dSmith, Kline
and French. e37 excluded.
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Table 2. Summary of trials of antiviral agents other than acyclovir versus placebo and corticosteroids versus placebo.

% of pts with paina
Study Disease (no. in group) in

population (characteristics % of pts
First author, (age and and duration Follow-up followed up Treatment Control
year, country source) of rash) Intervention Control duration (no. in group) group group

Other antivirals versus placebo

Juel-Jensen 26-71 years
(1970), UK32 Referred to

hospital
outpatients

Galbraith 14 years
(1973), UK37,b General

practice

Wildenhoff (1979),
Denmark33,c

Wildenhoff (1981),
Denmark34,c

1 1-89 years
Hospital
inpatients

>30 years
Hospital
inpatients

Any dermatome
Vesicles of recent
onset

Topical 40%
idoxuridine in
DMSO

Herpes zoster 1 x amantadine
of early onset hydrochloride

twice daily,
28 days

Any dermatome Topical 40%
<10 days idoxuridine

twice daily,
4 days

Thoracic Topical 40%
dermatome idoxuridine in
Trigeminal DMSO twice
dermatome daily, 4 days

Topical
DMSO/
normal
saline

Placebo
capsules

Placebo
ointment

Topical
DMSO/
garlic flavour
saline

To
pain
cessation

28 days

0(10) 0 (11)

_ 13(54) 33 (46)

6 months 93 (100) 5 (40) 5 (60)

6 months 98(121) 10(60) 13(61)

Sklar (1985),
USA35

20-89 years
Referrals to
shingles clinic

Payne (1989), >60 years
UK36 Referred from

general
practice

Corticosteroids versus placebo

Any dermatome
<72 hours

Excluded if
ocular
involvement
<96 hours

Adenosine
monophosphate
gel 100 mg ml-
in 1 ml
intramuscular
injection 3 times
a week, 28 days

Isoprinosine 1 g
3 or 4 times
daily
by weight

Placebo
injections
1 ml gelatin
base, same
schedule

Matching
placebo

28days 97(32) 12(17) 53 (15)

3 months 100 (35)

Eagistein (1970),
USA28,e

21-91 years
Dermatology
inpatients

Early, severely
painful herpes
zoster

6 x triamcinolone Lactose Until
8 mg 7 days, placebo neuralgia
3 daily 7 days, ended
2 daily 7 days

- 13(15) 11 (19)

Keczkes (1980),
UK29

>50 years
Dermatology
inpatients

Early, severe,
painful
herpes zoster
Any dermatome
<5 days

Prednisolone
40 mg daily
10 days,
reduction to 0
over 4 weeks

4 x carba-
mazepine
100 mg daily
4 weeks

Until pain
ceased

5(20) 55 (20)

Clemmensen
(1984),
Denmark30

Esmann (1987),
Denmark3l

>16 years
Hospital
inpatients

>16 years
Hospital
inpatients

<7 days

Any dermatome
<96 hours

Prednisone
45 mg daily 7
days, 30 mg
7 days,15 mg
7 days.
OrACTH
injections 3
times a week

Prednisolone
40 mg daily 7
days, 30 mg
4 days, 20 mg
3 days, 10mg
4 days, 5 mg
3 days. Plus 5 x
acyclovir 800 mg
daily 7 days

Double
dummy
placebo
tablets
+ injections

5 x acyclovir
800 mg
daily 7 days
and placebo
matching
prednisolone

6 weeks or
6 months
if pain at
6 weeks

6 months

92 (60)

99 (78)

20 (40) 5 (20)

22(41) 24 (37)
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26(19) 6 (16)

DMSO = dimethylsulphoxide. ACTH = adrenocorticotrophic hormone. 'At six months or at furthest point. Source of funding not stated except: bGeigy,
CWS Ferring, OPublic Health Service and Dermatology Foundation of Miami. dExcept Esmann31 where corticosteroids compared with acyclovir.
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Table 3. Odds ratios (95% confidence intervals) for effect of treat-
ments in postherpetic neuralgia compared with controls at six
months.

Studies (first author and date) Odds ratio (95% Cl)

Acyclovir
McKendrick 198418 0.61 (0.13 to 2.79)
Cobo 198619 0.97 (0.30 to 3.08)
Wassilew 198720 1.07 (0.07 to 17.55)
Huff 198821 0.56 (0.24 to 1.30)
Mandal 198822 0.78 (0.23 to 2.64)
Wood 198823 1.06 (0.55 to 2.03)
Morton 198924 0.39 (0.11 to 1.36)
Harding 199125 0.19 (0.03 to 1.07)

Levodopa and cimetidine
Kernbaum 198139 0.19 (0.03 to 1.08)
Levy 198540 2.32 (0.68 to 7.90)

Other antivirals
Juel-Jensen 197032 1.00 (0.99 to 1.01)
Galbraith 197337 0.32 (0.13to 0.83)
Wildenhoff 197933 1.00 (0.16 to 6.21)
Wildenhoff 198134 0.75 (0.25 to 2.28)
Sklar 198535 0.15 (0.04 to 0.67)
Payne 198936 3.94 (0.69 to 22.46)

Corticosteroids
Eaglstein 197028 1.30 (0.16 to 10.30)
Keczkes 198029 0.10 (0.03 to 0.37)
Clemmensen 19843,a 3.38 (0.76 to 14.96)
Esmann 198731 0.90 (0.32 to 2.58)

aBased on six week data.

Table 4. Quality rating of the placebo-controlled trials, grouped
by type of intervention.

% of maximum score achieved
by trials controlling for bias

At entry After entry At outcome

Acyclovir (n = 8)18-25 55 51 51
Corticosteroids (n= 4)28-31 33 42 50
Idoxuridine (n = 3)32-34 33 44 44
Others (n = 5)35-373940 53 40 46

n = number of placebo controlled trials.

Acyclovir
No other antiviral treatment has been studied as extensively as
acyclovir. Trials of oral acyclovir achieved relatively high qual-
ity scores and no heterogeneity was detected. The trials were
therefore combined to produce a pooled estimate of the size of
the treatment effect. No statistically significant reduction in pain
was detected at one month (odds ratio 0.85, 95% confidence
interval (CI) 0.61 to 1.19) or at six months (odds ratio 0.70, 95%
CI 0.47 to 1.06). However, at three months there was a statist-
ically significant benefit (odds ratio 0.65, 95% CI 0.46 to 0.93).
The doses used in some of the acyclovir studies have been

postulated to achieve insufficient systemic levels of active drug
to be effective.8 A further analysis was therefore performed using
only studies of the higher dose of acyclovir (4 g daily for 7-10
days).21'23-25 Pooled odds ratios for high dose acyclovir showed
no statistically significant benefit in pain reduction at one month
(odds ratio 0.83, 95% CI 0.58 to 12.21) or six months (odds ratio
0.68, 95% CI 0.47 to 1.07). However, as in the combined ana-
lysis, there was benefit at three months (odds ratio 0.62, 95% CI
0.43 to 0.90).
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These findings need to be qualified in two respects. In the two
studies which reported benefit from treatment,21'24 analgesic con-
sumption was not significantly different between the treatment
and control groups, despite more patients in the placebo group
reporting pain. In addition, in one of these trials,2' there were
large losses to follow up, leading to a lower quality rating on the
scoring system than other studies in this group.
Adverse effects of acyclovir treatment were reported by all

studies. These were generally minor, such as headache and
nausea and their incidence was similar in treatment and control
groups.

Idoxuridine
Three trials compared topical idoxuridine with placebo (Table
2).3234 Overall, these studies achieved lower quality scores than
the acyclovir studies (Table 4). There was significant hetero-
geneity (x2= 6.39, P<0.05), so pooling of results was not
attempted. Two of the three studies found beneficial effects on
pain reduction at one month,32'33 but in none was there a signific-
ant difference between treatment and control at six months. The
study comparing idoxuridine with acyclovir43 was methodologic-
ally stronger, but had limited power to show a difference
between the two treatments, and reported a non-significant trend
towards fewer cases of postherpetic neuralgia in the idoxuridine
group (Table 1). Application of this treatment as originally
described,33 with twice daily dressing changes, is cumbersome
and limited data from comparison within the studies suggest that
the more convenient ointment may be less effective. No signific-
ant adverse effects of this treatment were reported in these stud-
ies.

Famciclovir
Data on the clinical efficacy of famciclovir are available only in
abstract form and for short-term outcomes. In a comparison with
acyclovir (800 mg five times daily for seven days) and three dif-
ferent doses of famciclovir orally, famciclovir was shown to
have similar short-term effects and safety." In a placebo-con-
trolled study, famciclovir was reported to reduce duration of rash
and acute pain.42 Data on postherpetic neuralgia were not avail-
able from either study.

Adenosine monophosphate, amantidine, levodopa,
cimetidine and isoprinosine
The study of adenosine monophosphate yielded positive results,
but the numbers in the study were small, and significant differ-
ences in baseline characteristics between the study groups were
apparent (Table 2). No larger study has replicated these find-
ings and the compound is not available for clinical use. Similarly
reported beneficial results of amantadine37 and levodopa39 arise
from small studies with limited follow-up periods (Tables 2 and
1, respectively). Small studies of cimetidine40'4' and isoprino-
sine36 failed to detect any benefit of treatment (Tables 1 and 2,
respectively).

Corticosteroids
The studies of corticosteroids are difficult to interpret (Table 2).
As a group they were of poorer quality than the acyclovir studies
(Table 4). One study found higher rates of pain in the treatment
group than in the placebo group at one month, but could not pro-
vide data on follow up beyond six weeks.30 Two studies found
benefit in early reduction of pain;28'29 this benefit had disap-
peared by six months in one of them.28 Formal testing indicated
significant heterogeneity of treatment effect at six weeks (X2 =

6.41, P<0.05) and six months (X2 = 7.70, P<0.05). It was there-
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fore not possible to obtain a pooled odds ratio. Only two studies
provided data at three months.2829 Tests for heterogeneity were
non-significant and a combined analysis suggested benefit (odds
ratio 0.16, 95% CI 0.06 to 0.42). The study which found the most
impressive benefit of treatment was methodologically the least
strong, since neither patients nor observers were blinded to treat-
ment status.29 The strongest study methodologically failed to
detect any effect of treatment at six months,3' but could not pro-
vide complete data for the earlier time points. It is therefore diffi-
cult to draw firm conclusions about the efficacy of cortico-
steroids from the available evidence, although an early beneficial
effect cannot be excluded. Although the adverse effects of cortico-
steroids are well-known, the theoretical risk of promoting dis-
semination of localized zoster was not observed in these studies.

Outcome measures
Is prevention of postherpetic neuralgia the most appropriate out-
come measure for evaluating treatment effects in herpes zoster?
Most studies give equal or greater weight in their reporting to
short-term outcomes. Many of these were considered to be of
questionable clinical relevance: reductions in time to crusting of
lesions, in the number of lesions and in time to rash healing are
unlikely to contribute substantially to reducing patient suffering.
Diminution of acute pain, on the other hand, is a short-term
outcome that might be clinically relevant. Assessment of this
outcome is hampered by the lack of standardization in pain
measurement in different trials, and the related importance of
distinguishing clinical from statistical significance. In the case of
acyclovir, for example, patients in one study showed a statistical-
ly significant reduction in their early pain score of -0.59 in the
treatment group compared with -0.40 in the placebo group on a
1-3 scale of pain severity.23 In another,24 mean pain scores on a
1-3 scale were 0.87 among those on acyclovir and 1.18 among
those on placebo in the first four weeks. This was not a statistic-
ally significant difference, although there was a significant dif-
ference in analgesic use between the two groups. Duration of
acute pain was reduced by less than two days on average in
another study.2'

Discussion
Almost all of the studies included in the final database were
identified by electronic search apart from four which were pub-
lished before 1984. This probably reflects improved indexing of
randomized trials in medical databases in the past decade. None
of the studies included in the overview was registered in our
database of randomized trials in the primary care literature. This
demonstrates the particular difficulties of building registries of
research relevant to primary care. Few of the clinical trials which
bear on the diverse activities of general practice are published
specifically in primary care joumals.
The data from clinical trials do not provide clear evidence for

the efficacy of drugs currently marketed for acute herpes zoster
in preventing postherpetic neuralgia. Acyclovir, the most expens-
ive treatment, has a modest impact on the acute symptoms of the
illness. The analysis failed to detect a consistent effect on persis-
tent pain, although the confidence intervals around the pooled
estimates were too wide to rule out a modest benefit. These esti-
mates are similar to those found in a previous overview7 despite
the inclusion of a different spectrum of studies. By contrast, the
present review was unable to replicate the statistically significant
42% reduction in postherpetic neuralgia at six months reported
by Crooks and colleagues,8 who pooled only studies using the
higher dosage of acyclovir.2",23-25 Their study reported pain
prevalence as percentages which could not be validated against
data in the published reports of the original trials. As with prim-
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ary studies, it is important that the methods and data of
overviews are explicitly presented, so that their validity and gen-
eralizability can be readily judged.
Drawing firm conclusions about agents other than acyclovir is

also difficult. Idoxuridine has been less extensively studied than
acyclovir, but is cheaper (typical cost of treatment £39.00,
British nationalformulary 1993, number 26) and there is no con-
vincing reason to regard it as inferior, although its application in
the manner originally described (twice daily dressing changes) is
cumbersome. Evaluation of other antiviral agents is limited by
the small number of patients studied, while studies of cortico-
steroids are limited by methodological problems and conflicting
results.

Meta-analysis is a particularly useful method when interven-
tions and outcomes are similar across a number of studies, but
the studies are of inadequate size individually to confirm or
refute efficacy. These conditions were not always met in the
studies reviewed, and this is a potential limitation of the present
analysis.
The interpretation of quality scores in systematic reviews

requires caution as none has been formally validated. However,
the simplified score used in this review allowed an assessment of
the relative strength of studies contributing to the analysis of the
different interventions.'3

Lacking a universally accepted definition of postherpetic neur-
algia, individual investigators reported the prevalence of pain at
different points in the course of the illness and data were not
always available at comparable time points in different trials.
The measurement of pain, a subjective concept, was not stand-
ardized across different studies. In order to combine data from
these studies, any pain rating other than zero was considered to
indicate postherpetic neuralgia, which could have led to the clas-
sification of some relatively trivial pains as postherpetic neural-
gia. If postherpetic neuralgia is more accurately characterized as
a form of specific, lancinating and severe pain, as proposed by
one acyclovir study2l the effect of the classification used in this
review might be to obscure a beneficial effect of treatment on
this type of pain. Tackling these problems of definition and
measurement is an important challenge for future research in this
area.
The inconclusive nature of the available research is disap-

pointing, and is largely related to inadequate sample size. Based
on pooled data from the control arms of trials of acyclovir
included in this review, the incidence of postherpetic neuralgia in
untreated patients is 21%. This estimate was used to calculate the
sample sizes required to demonstrate statistically significant
reductions in incidence of postherpetic neuralgia with treatment,
using the formula for comparing two proportions described by
Fleiss.4s A trial with 80% power to show a 50% reduction
requires 450 subjects (alpha = 0.05); this rises to 1550 subjects to
show a 30% reduction. Calculating the number of patients who
must be treated to prevent one adverse outcome helps to put
these figures into a clinical context.46 If acyclovir truly reduces
postherpetic neuralgia by 30%, 15 patients must receive a course
of treatment to prevent one case of postherpetic neuralgia. If
reductions of this order are deemed to be clinically worthwhile,
future studies will need to be much larger to demonstrate them
unequivocally, particularly if new treatments are compared with
existing treatments rather than placebo. Conducting large trials in
multiple primary care settings is a daunting prospect, but pro-
ceeding with smaller studies that have little chance of providing
useful answers represents a poor investment of resources.

Pending further research, individual clinicians trying to decide
how to treat herpes zoster will have to exercise their judgement,
weighing other factors such as toxicity and cost in their decision.
Without unequivocal results from existing research, clinical rec-
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ommendations cannot be clear cut. It may be reasonable to offer
antiviral therapy to patients with severe pain early on to ameli-
orate acute symptoms not controlled with analgesics, or to
patients considered to be at higher risk of postherpetic neuralgia
on the basis of age. Patients with ophthalmic zoster should
receive treatment to reduce the risk of ocular complications.
Patients with zoster in other dermatomes, or who are at low risk
of postherpetic neuralgia because of younger age might justifi-
ably be treated conservatively.
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Corrigendum - community pharmacy (letter)

In the letter by Steven Ford (Community pharmacy, Br J Gen
Pract 1994; 44: 534-535) the reference to the quote in the
second paragraph 'Pharmacy distribution of medicines costs
up to 30-40% of the total medicines bill. Should the public
really be paying this amount?' should have been to:

Brown P. Are pharmacists necessary? Scrip 1994; May: 3-4.
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