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1.0 Purpose and scope

The overall objective of the guideline is to provide up-to-date,
evidence-based recommendations for the management of
infectious cutaneous warts caused by papillomavirus infection.
The document aims to (i) offer an appraisal of all relevant lit-
erature since January 1999, focusing on any key develop-
ments; (ii) address important practical clinical questions
relating to the primary guideline objective, i.e. accurate diag-
nosis and identification of cases and suitable treatment; (iii)
provide guideline recommendations, where appropriate with
some health economic implications; and (iv) discuss potential
developments and future directions.

The guideline is presented as a detailed review with high-
lighted recommendations for practical use in the clinic, in
addition to an updated patient information leaflet [available
on the British Association of Dermatologists’ (BAD) website,
www.bad.org.uk].

1.1 Exclusions

This guideline does not cover anogenital warts, bowenoid
papulosis, focal epithelial hyperplasia or seborrhoeic keratoses
(sometimes called seborrhoeic warts).

2.0 Stakeholder involvement and peer review

The guideline development group consisted of consultant and
specialty trainee dermatologists and an editor of the Cochrane
Skin Group. The draft document was circulated to the BAD
membership, British Dermatological Nursing Group, Primary
Care Dermatological Society, British Kidney Patients Associa-
tion and Royal Pharmaceutical Society for comments, and was
peer reviewed by the Clinical Standards Unit of the BAD
(made up of the Therapy & Guidelines subcommittee) prior
to publication.

3.0 Methodology

This set of guidelines has been developed using the BAD’s rec-
ommended methodology," with reference to the Appraisal of
Guidelines Research and Evaluation (AGREE II) instrument

(www.agreetrust.org).” Recommendations were developed for
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implementation in the National Health Service using a process
of considered judgement based on the evidence. PubMed and
the Medline and Embase databases were searched for meta-
analyses, randomized controlled trials (RCTs) and non-RCTs,
case series, case reports and open studies involving warts,
published in the English language from January 1999 to
March 2014; search terms and strategies are detailed in the
Supporting Information. The Allied and Complementary Medi-
cine Database was also searched for ‘warts’ with the same time
restriction. Additional relevant references were also isolated
from citations in the reviewed literature. Each author screened
their set of identified titles, and those relevant for first-round
inclusion were selected for further scrutiny. Working in pairs,
the authors then reviewed the abstracts for the shortlisted ref-
erences, and the full papers of relevant material were
obtained; disagreements in the final selections were resolved
by discussion among the entire development group. The struc-
ture of the 2001 guidelines was then discussed and re-evalu-
decided; different
coauthors were allocated separate subsections. Each coauthor

ated, with headings and subheadings
then performed a detailed appraisal of the selected literature,
and all subsections were subsequently collated and edited to
produce the final guideline.

4.0 Limitations of the guideline

This document has been prepared on behalf of the BAD and is
based on the best data available when the document was pre-
pared. It is recognized that under certain conditions it may be
necessary to deviate from the guidelines and that the results of
future studies may require some of the recommendations
herein to be changed. Failure to adhere to these guidelines
should not necessarily be considered negligent, nor should
adherence to these recommendations constitute a defence
against a claim of negligence.

5.0 Plans for guideline revision

The proposed revision for this set of recommendations is
scheduled for 2019; where necessary, important interim
changes will be updated on the BAD website.

6.0 Background

Warts are caused by infection of keratinocytes (the predomi-
nant cell type in the epidermis) by human papillomavirus
(HPV). The development of epidermal thickening and hyperk-
eratinization occurs following infection at the basal layer and
clonal proliferation, which eventually results in a visible wart,
weeks or even months later.

There are over 150 genotypically different types of HPV,
with classification based on defined variation of the viral DNA.
The majority of common warts are caused by HPV types 1, 2,
4, 27 or 57, and plane warts by HPV types 3 or 10. The HPV
types originally identified in epidermodysplasia verruciformis
(EV) and their closely related genotypes are also found on the
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skin, often as subclinical infections, but they can be associated
with squamous cell cancer and premalignant dysplasias, espe-
cially in cases of immunosuppression.

6.1 Terminology

The term ‘warts’ includes all morphological varieties of warts
and may sometimes be used to name wart-like lesions, such as
seborrhoeic keratoses or seborrhoeic ‘warts’, which are not
caused by HPV infection. In this guideline the term ‘warts’
deals only with warts due to HPV infection. HPV-associated
warts are subdivided on anatomical or morphological grounds
into (i) common wart (Verruca vulgaris); (ii) wart on the sole of
the foot, plantar wart (Verruca plantaris); (iii) flat wart or plane
wart (Verruca plana) and (iv) genital wart (Condyloma accuminatum).

6.2 Epidemiology and course of infection

HPV can spread from one individual to another by direct con-
tact or via the environment. It is not known exactly how long
the infectious virus can persist outside the body, but the
related bovine papillomavirus is believed to retain infectivity
for months or possibly years,® and the same may be true for
HPV. Warts are a common skin disease worldwide. Infection
is common in childhood, but can occur at any age. Small
cohort observational studies have suggested that 5-30% of
children and young adults have warts.*

Warts can persist for years with little or no sign of inflam-
mation. Spontaneous clearance of the infection, firstly with a
reduction in size of the wart and then its disappearance, can
occur at any time from a few months to years later. Clearance
in children can occur after only a few months, with half clear
at 1 year and about two-thirds by 2 years.” However, warts in
adults can be much slower to clear, and persistence for
5-10 years is not uncommon.

7.0 Diagnosis

Diagnosis of common hand and foot warts is usually not diffi-
cult. Paring down a wart will often result in pinpoint bleeding
as the capillary loops of the elongated dermal papillae are
exposed. Warts need to be distinguished either clinically or
histologically from other keratotic lesions on the hands or
feet, such as actinic keratoses, knuckle pads or, more rarely,
squamous cell carcinoma or focal palmoplantar keratoderma.
On the feet, corns and calluses or callosities can be confused
with warts, but paring and close inspection should allow them
to be distinguished. On limbs, other hyperkeratotic lesions
such as lichen planus or angiokeratoma may cause confusion,
and plane warts may need to be distinguished from lichen
planus or thin actinic or seborrhoeic keratoses.

7.1 Complications

Impairment of the immune system, especially cell-mediated
immunity, usually results in prolonged duration of warts.
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When immune function is severely impaired, for example
after organ or bone marrow transplant or due to severe com-
bined immune deficiency, warts may be large, extensive and
resistant to treatment. Warts may be the presenting feature of
milder immunosuppressed states such as lymphoma, idio-
pathic CD4 lymphocytopenia or HIV infection, so unusually
severe or prolonged warts should prompt consideration of
underlying immune deficit.

Papillomavirus infection is also associated with premalig-
nancy and squamous cell carcinomas of the skin. In EV, a
familial tendency to develop scaly and plane wart-like keratotic
lesions in the teens, which frequently progress to squamous
cell cancer in early adult life, is attributed to both a mild
immune deficit and increased carriage of certain HPV types. A
similar skin condition is seen in long-term immunosuppressed
individuals, particularly organ transplant recipients. Individuals
with these conditions harbour HPV types causing plane warts,
and also those types in the subgroup of beta-papillomaviruses,
which have a greater frequency than those found in immuno-
competent people.

8.0 Management

8.1 No therapy

Depending on their site and size, warts may be just a minor
nuisance. If the affected individual is immunocompetent, then
an expectant approach to management is entirely acceptable.
Some warts can be uncomfortable or interfere with function,
or may be a major cosmetic bother and embarrassment when
numerous or on sites such as the face. Under these circum-

stances, a number of different treatments may be considered.

8.2 Interventional treatment

There are numerous treatments for warts, and whether used
singly or in combination they often have little evidence base
for their use. Home remedies also abound and may have some
reason for potential efficacy. Ideally treatment should not leave
scars, although many patients may prefer a permanent scar to
a persistent, unsightly and troublesome wart.

There is no antiviral treatment that is specific for HPV, but
some of the available therapies interfere with the viral life
cycle. The most common approach to treatment is to damage
or destroy the infected epithelium. This can also induce cell
death and antigen exposure and presentation, thereby poten-
tially inducing an immune response. By reducing epidermal
proliferation, or more specifically DNA replication, the wart
should become less thick and production of new virus inhib-
ited. Destruction of the virus particles, or virucide, at the sur-
face is effected by a limited number of agents, but such
treatments may not affect virus-infected cells in lower epider-
mal layers. Direct stimulation of the immune system in the
locality of the wart could maximize the chance of immuno-
logical response to the infected keratinocytes. It is not known
how much the immune response contributes to wart clearance
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after destructive or other inflammatory treatments, but the
poor or absent response to treatments in immunosuppressed
patients would suggest that it is essential.

Common variations between studies include (i) no distinc-
tion being made between common and plane warts; (ii) the
participants may include both children and adults; (iii) clear-
ance may be assessed by either cleared warts or clear patients;
(iv) various body sites can be included; and (v) treatment
comparisons may be between participants, or right-left or
wart—wart comparisons within individuals. As few treatments
currently used for treating warts have been subjected to large,
rigorous trials, the available evidence for a large number of
different therapies is discussed in these guidelines. Many trials
have used a treatment period of 3—4 months with varying
follow-up times. Under these circumstances, the cure rate for
placebo-treated warts is of the order of 20-30%.

8.2.1 Destructive treatments

Epidermal damage can be produced by chemical means, such
as (a) salicylic acid and others (c—j) below, or by physical
means, including (b) cryotherapy and others (k—n) below.

8.2.1.a. Sdlicylic acid (level of evidence 1+; strength of recommendation A)
(see Appendices 1 and 2). Salicylic acid (SA) formulations are the
most common preparation used in the treatment of viral warts.
SA is thought to work by promoting exfoliation of epidermal
cells; at high concentrations it is an irritant. These effects are
postulated to be able to stimulate host immunity, which may
be an additional mechanism of action against warts.

The most commonly used, over-the-counter products are
SA paints. These contain SA at concentrations of between 10%
and 26% in either a collodion or a polyacrylic base; they are
often mixed with lactic acid. Plasters containing 40% SA and
ointments containing 50% SA are also widely available;
weaker, cream preparations can be made. The latter are some-
times used to treat facial warts, but without trial evidence to
confirm efficacy.

The method of application of SA depends on the formula-
tion. For wart paints it is recommended that lesions are
abraded or pared down and/or soaked prior to application.
Care should be taken when paring to avoid abrading the sur-
rounding normal skin, as this may spread the disease. A study
looking at the effect of occlusion found a benefit when using
a 17% SA gel with lactic acid.® Qualitative research has shown
that expectation of cure from SA paints is low, and patients
find the treatment difficult due to irritation of the surrounding
skin. Compliance with treatments is thought to be poor.”

In 2011 a meta-analysis of five studies of 333 patients
showed SA (all preparations) to be more effective than pla-
cebo. The analysis suggested that warts treated with SA are 1-6
times more likely to clear than those treated with placebo, and
that 95% of similar trials would yield a treatment benefit of a
1-15-2-24 times increased chance of clearance [relative risk
(RR) 1-60, 95% confidence interval (CI) 1-15-2-24]. A
pooled analysis of 16 studies of SA with a total of 813 patients
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showed that 337 were cured; the mean cure rate was 49%,

with a range of 0-69%. In contrast, placebo had a cure rate of

23% (range 5-73%).'°
Two important trials

11,12
years

published within the last few
are included in a recently updated Cochrane
review.'> Bruggink et al.'' studied 250 patients in primary
care who were randomized to one of three treatment regi-
mens: SA 40% ointment, fortnightly cotton-bud cryotherapy,
or no treatment for 13 weeks. The cure rates for all sites com-
bined were 15%, 49% and 8%, respectively; subgroup cure
rates were: hand warts, 17%, 46% and 7%, respectively, and
plantar warts, 33%, 30% and 23%, respectively. Thus, in this
trial SA was less effective than cryotherapy for the treatment
of hand warts, but more effective than no treatment at all.
Neither treatment seemed particularly effective for plantar
warts. A lack of effectiveness of both SA and cryotherapy for
treating plantar warts is also corroborated by data from the
trial of Cockayne et al.'” This involved 240 patients with plan-
tar warts treated in U.K. podiatric practices, with either SA
50% for 12 weeks or ‘gentle’ cryotherapy (up to four treat-
ments delivered by spray or probe usually with prior paring
of overlying skin). There was neither a placebo nor a no-treat-
ment group, and both treatments achieved a modest cure rate
of only 14%. While these recent studies help confirm the effi-
cacy of SA, there is still a paucity of data on the commonly
used formulations of SA paint.

1 Adverse effects. All but very low-strength SA can cause chem-
ical burns and should not be used in areas of poor heal-
ing such as neuropathic feet."* On the face, SA paints are
contraindicated due to risk of irritant burning, and this
can also occur on other sites.'® In areas of sensitive skin,
2% SA cream has been used but without any evidence
base. Contact allergy to the excipients is also reported.®

2 Combination therapies (level of evidence 2—). The most com-
monly used combination therapy is cryotherapy and SA.
In an open study, a clearance rate of 86% (25/29) was
reported in a retrospective analysis of cases treated with
both cryotherapy and SA 70%.'7 There were uncontrolled
variables in this study: the number and frequency of
cryotherapy treatments was decided by the practitioner
and the follow-up period was up to 45 years.

In a study of 10 patients with 66 warts, the application of
SA 30% prior to pulsed-dye laser (PDL) therapy appeared to
decrease the number of laser treatments needed, but while the
study was randomized, it was a single-blinded trial and
involved within-patient cornparisons.18
diphencyprone (DPC) 0-1% was combined with SA 15% oint-
ment in a trial of 50 patients with palmoplantar warts and

In an open study,

applied for up to 4 months. The combination showed a 92%
clearance in those completing the treatment, with 88% clear-
ance in intention-to-treat cases.'’

SA (either 17% or 40%) has also been combined with
5-fluorouracil (5-FU, either 0-5% or 5%) for plantar warts,
with 100% resolution; however, the regimens were complex

and treatment continued for up to 235 days in one patient.””
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SA has also been compounded with podophyllotoxin and
cantharidin, and used on plantar warts, clearing 95-8% of
patients (138/144), with 86:8% (125/144) needing only a
single application. However, application was complex, and
blistering and pain could result.”!

8.2.1.b. Cryotherapy (level of evidence 1+; strength of recommendation
B). A range of devices and techniques are used to induce tar-
geted cold injury to warts. Liquid nitrogen, delivered by cryo-
spray or cotton bud, is the most commonly used method in
medical practice. Compressed-gas devices containing propane
and dimethyl ether can be purchased without prescription but
do not achieve temperatures as low as liquid nitrogen and are
therefore likely to be less effective,?>%3 although there is one
randomized trial suggesting that they are equally effective.**

Techniques differ between practitioners, with variations in
freeze times, mode of application and intervals between
treatments. Paring before cryotherapy can improve results in
plantar warts, but not hand warts.”® It is common practice to
freeze until a halo of frozen tissue appears around the wart,
and this is maintained for 5-30 s depending on the site and
size of the wart. Standard practice is to repeat the treatment
every 2—3 weeks until the warts have cleared, up to a maxi-
mum of approximately six treatments. The available evidence
from randomized trials broadly supports this, except in the
case of plantar warts where no treatments, including cryother-
apy, have been convincingly demonstrated to be consistently
and significantly effective.

Two trials of cryospray vs. cotton-bud cryotherapy (one
RCT and one controlled trial) showed the techniques to be of

. . 26,27
equivalent effectiveness.

Cotton-bud application is proba-
bly preferable when treating warts on the face in children; an
alternative technique is to freeze the tips of a pair of forceps
and then grip the wart.”®*’

The reported cure rate of cryotherapy for warts at all sites
from randomized trials is highly variable, ranging from 0% to
69% with a mean of 49%.'® Where possible, subgroup
analysis of data from these trials suggests that cure rates are
generally better for hand warts than for plantar warts. Two

recently published trials''*'*

have provided much better-
quality data than previously and have compared cryotherapy
directly with SA.'* As discussed in the section on SA
(section 8.2.1.a.), cryotherapy gave equivalent or improved
rates of cure when compared with SA.

More aggressive cryotherapy with a longer freeze or a
double freeze—thaw cycle appears to be more effective than
gentler freezing, but the evidence is very heterogeneous and

the data are not of very high quality.’*?

Not surprisingly,
more intense cryotherapy also tends to result in more pain and
blistering and with an increased risk of scarring. The study by
Berth-Jones et al.*” is often cited, but it had a very high drop-
out rate (31%), making the apparent advantage of the double
freeze—thaw cycle for plantar warts (an improved cure rate of
65% vs. 41%) rather less convincing. The study by Connolly
et al*® (with a 22% dropout rate) showed that a longer freeze

time (10 s sustained vs. a ‘traditional’ freeze) improved cure
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rates at all sites (64% vs. 39%), but the number of patients
with plantar warts was too small for subgroup analysis.

In trials comparing the interval between treatments, most,
but not all, have suggested that freezing every 2-3 weeks
produces a better clearance at 3 months than treatment every
4 weeks.>* 37 However, the cure rates after 6 months are
often similar, suggesting that clearance may in fact depend on
the total number of treatments given. Only one randomized
trial has explored the total number of treatments, and even
this trial was not ideally designed to answer this question.
There was also a high dropout rate (19% in the first part of
the trial and 26% in the second), introducing a considerable
risk of bias. In a mixed population of 155 patients with per-
sistent warts at all sites that had not cleared after 3 months of
3-weekly cryotherapy treatments (about four treatments),
there was no demonstrable benefit shown after a further
3 months of treatment.”®

Patients should be warned that cryotherapy is painful and
blistering may occur. Adverse effects are more frequently
reported in shorter-interval treatment regimes. Caution must
be used when applying cryotherapy near cutaneous nerves,
tendons and the nail apparatus, and also in patients with
impaired arterial or venous circulation. Hypopigmentation or
hyperpigmentation may occur, particularly in patients with
darker skin types.

8.2.1.c
solution was investigated in a placebo-controlled, double-
blinded study of hand and foot warts in 60 children and

adults, and showed a clearance rate of 63% of patients after
8

Silver nitrate (level of evidence 2—). A silver nitrate 10%

6 weeks.’ However, the data shown relate only to the
response to the silver nitrate, with no data given for the pla-
cebo, making interpretation impossible. Yazar and Bagaran
studied the effect of silver nitrate pencils and reported a cure
rate of 43% of patients in the treatment group and 11% with

placebo.*”

8.2.1.d. Phenol

D). Phenol is a caustic agent that has been compared with

(level of evidence 2+; strength of recommendation

cryotherapy in a single-blinded, randomized study of 60
patients with hand warts. Cryotherapy was applied weekly
with a cotton stick for 10-20s, and 80% phenol was
applied weekly. The cure rates of patients were 70% with
cryotherapy and 83% with phenol, although the dropout

rate with phenol was higher.*’

8.2.1.e. Cantharidin (level of evidence 3; strength of recommendation
D). This is a blistering agent that triggers acantholysis. The
superficial nature of the injury reduces the risk of scarring. It
also has the advantage of painless application, with discomfort
developing only when blistering occurs in the 24 h following
application. A study of 15 patients who were treated with a
cantharidin 0-7% solution to treat plane facial warts showed
clearance of warts in all 15 patients within 16 weeks with one
to four treatments.*' Taken systemically it is highly toxic.
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8.2.1.f. Glycolic acid 5% (level of evidence 3; strength of recommendation
D). Glycolic acid is an o-hydroxy acid that acts as a peeling
agent. In a case series of 15 children with facial plane warts it
was well tolerated, cleared all of the cases and did not pro-
duce scarring. However, spontaneous resolution may have
occurred, especially in one case that did not clear until after
4 months.*” An open study of SA 2% combined with glycolic
acid 15% in 20 patients aged 7-16 years with recalcitrant
facial flat warts reported a 100% cure rate within 8 weeks.**

8.2.1.g. Pyruvic acid (level of evidence 3; strength of recommendation
D). Pyruvic acid is used as a peeling agent. In a case series
investigating the response of common warts to pyruvic acid
70% alone or in combination with 5-FU 0-5%, 80% of
patients showed improvement. The addition of 5-FU did not
increase the effect.** Hypertrophic scarring was reported in a
patient using pyruvic acid 98% with 5-FU 2% for warts on

the chest and arms.*®

8.2.1.h. Citric acid 50% (level of evidence 2—). Citric acid was com-
pared with tretinoin in a prospective randomized, double-
blinded study of 75 patients with plane warts on the body.
The study design used a side-to-side comparison and the
results were given as number of warts cleared. After 6 weeks
64% of citric acid-treated lesions were cleared, vs. 54% of the

. . 46
tretinoin-treated lesions.

8.2.1.i. Formic acid (level of evidence 2—). Formic acid is another
low-cost treatment. As an acid, it is stronger than SA but
weaker than trichloroacetic acid. A number of studies have

#7749 gide-effects are common, with 12%

suggested its efficacy.
of participants in one study developing an infection and need-

. . P 47
ing systemic antibiotics.

8.2.1.j. Trichloroacetic acid and monochloroacetic acid (level of evidence 3;
strength of recommendation D). These caustic agents have been used
to treat warts. Trichloroacetic acid is used regularly to treat
genital warts,”® and has been used without adequate trial evi-
dence to treat common warts.”' Monochloroacetic acid
showed a success rate of 61%, and the addition of formalde-
hyde had no effect on the response rate.”> Monochloroacetic

acid is highly toxic and corrosive.”®

8.2.1.k. Hyperthermia (level of evidence 2+; strength of recommendation
D). Two randomized trials have studied the effects of localized
heat on warts.”**® The more recent trial involved 60 patients
with plantar warts randomized to hyperthermia with red light
(up to 44 °C for 30 min on three consecutive days) or
placebo red light alone. Cure of treated lesions occurred in
54% (15/28) vs. 12% (three of 26) of patients, respectively
(RR 3-37, 95% CI 1-05-14-18).°° The earlier randomized
trial,** involving 13 patients with hand warts and using warts
as the unit of analysis, and a case series’® are less rigorous
studies, but also suggest that localized hyperthermia can be
effective and is reasonably safe.
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8.2.1.1. Surgical interventions (level of evidence 3; strength of recommenda-
tion D). There are no high-quality studies published on the
effectiveness of surgical treatments such as curettage, cautery
and CO, laser, although these treatments are certainly widely
used. One case series of 50 patients treated with 2—4-MHz
electrowave ‘electrosection’ (an accurately targeted destructive
treatment using radio waves rather than heat) claimed a 67%
success rate with solitary plantar warts and commented that
relapse was more common in warts that occurred at weight-

i 57
bearing sites.

8.2.1.m. Lasers (level of evidence 2+; strength of recommendation C). PDL
(585 nm) is the laser used most frequently and acts by
destroying wart vessel vasculature through haemoglobin’s
absorption peak at 585-595 nm. Direct thermal injury to the
heat-sensitive HPV virus may also play a role. Treatment pro-
tocols (pulse width, fluence, spot size, number of pulses and
duration of treatment) vary between studies, making efficacy
difficult to evaluate. One RCT found no significant difference
in outcome between groups treated with PDL, cryotherapy or
cantharidin.*® Cohort studies have reported patient clearance
rates with PDL of 32-75%,°°°' and a case series of 142
patients with over 700 warts reported 93% clearance of trea-
ted warts after an average of 2-5 treatments.®”

Most warts are pared down before PDL to facilitate absorp-
tion of the laser energy. Pretreatment with SA 30% for 5 days,
followed by PDL, led to faster complete clearance (2-2 sessions
in the SA-PDL group vs. 3-1 sessions in the PDL-only group,
P < 0-05), with similar proportions of patients responding to
treatment overall.'®

Two studies using PDL followed directly by intralesional
bleomycin led to 60-89% wart clearance, including 80%

63,64 .
Wart location

clearance in immunosuppressed patients.
and duration may influence the rate of clearance. Palmar and
periungual warts are cleared more effectively than plantar
Wwarts,60+61:65

The main side-effects of PDL include local pain (although
generally not severe enough to warrant stopping treatment),
haemorrhagic bullae, pigmentary change and scarring. PDL is
well tolerated by children, with two large cohort studies

66
and

reporting complete response in 48% of treated warts
75% of children with palmoplantar warts.®'

CO, laser, neodymium-doped yttrium aluminium garnet
(Nd:YAG), Er:YAG, infrared and potassium titanyl phosphate
laser have also been used in a small number of cohort studies.
The largest of these reported a 96% clearance rate of recalci-
trant common, palmoplantar and periungual warts in 369

patients treated with Nd:YAG laser.®’

8.2.1.n. Photodynamic therapy (level of evidence 2+; strength of recommen-
dation D). There was a significant difference in wart clearance
after 14 weeks in 45 patients with palmar and plantar lesions
treated with  20% acid photodynamic
therapy (ALA-PDT) (50 mW cm™ *, 23-min treatment time,
70 J cm™?, six treatments maximum) compared with placebo-

aminolaevulinic

PDT. However, patients also applied a keratolytic ointment
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(SA and lactic acid) between PDT treatments.®® In total, 75%
of plantar warts completely resolved in 67 ALA-PDT-treated
>, 50 Jem™’

three treatments maximum) compared with 23% in the

patients (50 mW cm™ visible light irradiation,
placebo group. Both groups received urea 10% and SA 10%
ointment for a week prior to commencing treatment.®’

Cohort studies have reported clearance rates of warts
between 58% and 95%.”%7% PDT can be used in combination
with laser; in such a study, 12 patients with periungual warts
treated with CO, fractional laser followed by methyl-5-amino-
laevuninic acid (MAL)-PDT (3 h, 50 J cm ?, 15 min, fort-
nightly treatments over 6 weeks) resulted in 90% of treated
warts clearing completely with no recurrence in 6 months.”?
In another study, 19 patients with hand and foot warts were
treated with MAL-PDT plus a PDL light source, which cleared
53% of treated warts; hand warts cleared more effectively than
plantar warts.”*

As with laser treatment, it is difficult to compare efficacy
rates in published papers due to variation in PDT regimens,
for example the duration of application of topical photosensi-
tizers, the type of light source used, fluorescence and the
number of treatments. Many studies prepare warts before
treatment, with curettage, blunt scraping, scalpel or keratolytic
cream to enhance penetration. Azone, a topical penetration
enhancer, has been used before PDT in two studies, with 83%
clearance of plantar wart’® and 94% clearance of V. plana on
the face.”® For facial plane warts, a reduction in concentration
of ALA from 20% to 10% can maintain efficacy but reduce
the chance of post-treatment hyperpigmentation.””

8.2.2. Virucidal agents

8.2.2.a. Formaldehyde (level of evidence 3; strength of recommendation
D). Formaldehyde soaks have been used to treat verrucas, and
they were reported to give a cure rate of 80% in an open
study of 646 children.”® This study applied 3% soaks to pared
plantar warts. If the skin hardened, the concentration was
increased to a 10% solution. Formaldehyde is also available as
a 0-75% gel. No randomized study has been completed.
Formaldehyde is allergenic.

8.2.2.b. Glutaraldehyde (level of evidence 3; strength of recommendation
D). A glutaraldehyde 10% paint was reported as being equiva-
lent to SA paint in plantar warts.>® A series of 25 patients with
resistant warts showed a cure rate of 72%, and the treatment

was well accepted in children.”’

Reports of deep necrosis
demonstrate the risk of repeated application, and glutaralde-
hyde should be used with caution especially in concentrations

> 10%.%°

8.2.3. Antiproliferative agents

8.2.3.a. Vitamin D analogues (level of evidence 3; strength of recommenda-

81-83

tion D). There are three case series and two case

84,85

reports on the use of vitamin D analogues for treatment

of warts. The largest case series, by Inaba et al.,*” reported
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complete regression of warts in 59% of patients (13/22; all
ages, all sites) treated with maxacalcitol and occluded with SA
plasters for up to 45 days.

8.2.3.b. Dithranol (level of evidence 2—). One small RCT of dithra-
nol 2% cream vs. Verucid® (11% SA, 4% lactic acid with cop-
per), showed a higher cure rate for dithranol: 56% (15/27)
vs. 26% (eight of 31).%¢ Three case series showed patient cure
rates of 60-70%.57%% In the series of Hjorth et a.,*” 71% of
patients (17/24) were cleared of mosaic plantar warts within
10 months of daily treatment with dithranol 2%.

8.2.3.c. Podophyllin and podophyllotoxin (level of evidence 3; strength of
recommendation D). Podophyllotoxin can inhibit cell division by
interfering with the mitotic spindle, and will affect normal
skin as well as warts. It can have dangerous systemic effects if
used in high concentrations or over large areas, and its use is
contraindicated in pregnancy. Although podophyllotoxin (and
previously the cruder podophyllin) is a standard treatment for
anogenital warts, its evaluation in cutaneous warts has been
limited. The assumption is that penetration of the thick, corni-
fied layer of cutaneous warts is poor compared with that
achieved at mucosal sites. A very small open study of 40
patients with plantar warts treated with podophyllin 25% in
liquid paraffin under prolonged adhesive plaster occlusion
reported a 67% clearance rate of patients at 3 months.”® How-
ever, the side-effects of this treatment include an intense
inflammatory reaction with blistering, which can be very
painful. There are no recent studies using podophyllotoxin for
cutaneous warts, except as a 1% component of a combination
therapy with cantharidin and SA, so the contribution of podo-
phyllotoxin alone is impossible to evaluate.”!

8.2.3.d. 5-Fluorouracil (level of evidence 2+; strength of recommendation
C). Topical 5-FU has been used with effect to treat both plane
warts and common warts on the hands and feet. 5-FU blocks
DNA synthesis and damages dividing basal layer cells. When
used topically or intralesionally, it produces inflammation and
occasionally erosions. Hyperpigmentation, or less frequently
hypopigmentation, can occur if it is used for longer periods.

In one study, 5-FU 5% cream was applied once a day for
4 weeks under occlusion to hand or foot warts on one side of the
body, while a placebo cream was simultaneously applied to warts
on the other side of the body. At the end of the treatment, 60%
of warts were cleared on the side treated with 5-FU compared
with 17% on the placebo-treated side.”” In a similarly designed
study, treating adult plantar warts for 12 weeks led to complete
clearance in 95% of patients (19/20), with 10% clearance in the
placebo arm.”® In a small open study, application of the cream to
plane warts twice a day led to similar clearance rates.”*

Topical 5-FU under occlusion was more effective than
occlusion alone in an unblinded RCT of 40 patients. In total,
95% of patients using 5-FU under occlusion cleared their
warts compared with 10% in the control group.”® There was
no difference in outcome when 5-FU was used in combina-

tion with cryotherapy vs. cryotherapy alone.”®
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5-FU has been used in a weak preparation (0-5%) in combina-
tion with SA (10%). In a meta-analysis, the combination appears
much more effective than SA alone (63-4% clearance vs. 11%).%¢

In a double-blinded RCT, 65% of warts in 40 patients
cleared with up to four injections, given weekly, of intrale-
sional 5-FU 4% (in combination with lidocaine and adrena-
line) compared with 35% in the placebo group (P < 0-05).”
Iscimen et al.”® reported a 70% complete clearance of warts in
a similar single-blinded RCT.

8.2.3.e. Bleomycin (level of evidence 2+; strength of recommendation
C). Bleomycin is a cytotoxic agent used in systemic chemother-
apy, but it has been recognized and applied as a therapy for
warts for 40 years.”” Bleomycin solution can be injected into
warts using a small needle and syringe, or applied to the surface
and ‘pricked’ into the wart with a needle. The strength of bleo-
mycin used has usually been 1 U mL ', equivalent to
1 mg mL™', but weaker strengths of 0-5 mg mL™" or even

100,101 .
The intro-

0-1 mg mL™" seem to produce similar effects.
duction of bleomycin into the skin is painful, and local anaes-
thesia, either before or together with administration of
bleomycin, helps to make the procedure more comfortable. The
effect of bleomycin on the wart produces some pain that lasts a
day or two, and then necrosis develops with a black eschar that
separates after a few days. This obvious response to treatment
makes it difficult to conduct double-blinded trials, and many
studies have been open studies or have used bleomycin in com-
parison with saline injection or cryotherapy.

Open studies have suggested clearance rates of approxi-
mately 20-90% of treated warts with one or more treat-

101,102

ments, with most reporting a patient response rate of

approximately 65-85%.'°"1%?

Several trials of intralesional bleomycin have used saline as a
placebo. In one study where 25 patients were allocated to each
treatment, 96% (82/85) of warts treated with bleomycin
cleared, while only 11% of warts (eight of 72) treated with sal-
ine showed clearance at 3 months.'®* A smaller study, in which
24 patients with multiple warts had one wart treated with bleo-
mycin and a similar wart injected with saline (control), reported
a comparable clearance, with 58% of bleomycin-treated warts
clearing compared with only 11% of the control warts.'*®

When compared with cryotherapy, and using one body side
for each treatment, bleomycin produced higher clearance rates
(92-97% of bleomycin-treated warts vs. 76-82% of warts
treated with cryotherapy).'®®'?’

The major side-effect of bleomycin is pain at the time of
injection and for up to 48 h afterwards. Flagellate hyperpig-
mentation, which may occur with standard systemic chemo-
therapy, has also been reported,'®® as has postinflammatory

pigmentation, which usually clears after some weeks.'%’

8.2.3.f. Retinoids.

1 Topical retinoids (level of evidence 2+; strength of recommendation C).
Retinoids affect epidermal proliferation and differentiation

and so can reduce wart volume and alter stratum corne-
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um quality and quantity. Their main side-effect, both
from topical and systemic administration, is skin dryness
and skin irritation, which could influence inflammatory
reactions in the skin and contribute to the drug’s immu-
nomodulatory effects. In spite of ease of access and avail-
ability, there are very few reports of the use of topical
retinoids in the treatment of warts. Two small studies

. ) : 110
assessing plane warts in children

and organ transplant

patients''" have suggested 85% clearance (compared with

23% untreated) or 29% lesion clearance (compared with

19% placebo treated), respectively, after 6—12 weeks of

treatment with tretinoin 0-05% cream. Adapalene 0-1%

gel applied under occlusion for 1 week has also been

used, but proper evaluation is lacking.''?

2 Systemic retinoids (level of evidence 3; strength of recommendation D).
There are many anecdotal reports of oral retinoid use in
severe warts, including in immunosuppressed patients.
The effect of acitretin 0-5-1 mg kg~' per day for up to
3 months is usually a reduction in the bulk of lesions,
but with a high risk of recurrence on discontinuation of

113

therapy. In an observational study of children aged
2:5-12-5 years treated with oral etretinate for 3 months,
80% (16/20) were clear of all warts at 1 year after fol-
low-up.'"* An open study of child and adult patients with
facial plane warts reported 73% clearance after 2 months

of treatment with isotretinoin 0-5 mg kg~ ' per day.'"

8.2.3.g. Cidofovir (level of evidence 3; strength of recommendation D). Ci-
dofovir is a potent nucleoside analogue that competitively
inhibits DNA polymerase and therefore prevents replication of
cidofovir-incorporated viral cells.

Several case reports have supported the use of intravenous
cidofovir in immunosuppressed patients,"'®'?% but it is gen-
erally used topically. Topical cidofovir is reconstituted from
the parenteral form, as either a 1% or 3% cream. It is applied
under occlusion for 5 days of the week followed by no treat-
ment for a week; this cycle can then be repeated.

Cidofovir 1% cream was used to treat long-standing warts in
a case series of seven children, with four achieving complete
clearance after 8 weeks of treatment, lasting up to a year in 75%
of cases.'”" A child with acute lymphocytic leukaemia applied
cidofovir 1% cream to a painful plantar wart daily for 6 weeks
leading to complete resolution.'*” Cidofovir can also be used
intralesionally, and with an average of 3-2 injections, clearance
of 98% of warts has been reported in an open study.'**

Side-effects of intravenous cidofovir include nephrotoxicity,
neutropenia and metabolic acidosis. Topical cidofovir appears
to be well tolerated other than causing local irritation,
although one patient with a background of chronic renal fail-
ure developed acute deterioration in renal function during

123,124
treatment.

8.2.3.h. Occlusotherapy (level of evidence 2—). The use of occlusion

for treatment of cutaneous warts has been practised for some
time, with a suggestion of 47% of patients cleared at
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2 months,’® but the first trial of its use was not reported until
2002.'>* A single wart in each of 61 children was treated
with either light cryotherapy (10 s of liquid nitrogen every
2-3 weeks) or common silver duct tape applied and left in
place for 1 week for a total of 8 weeks. In total 60% of the
cryotherapy-treated warts cleared, compared with 85% of the
warts treated with duct tape. Two further trials have used
transparent duct tape applied to a single wart for up to
8 weeks, but without a statistically increased rate of clearance.
In a trial involving 100 children randomly allocated to either
duct tape over the wart or a ring-shaped corn pad around the
wart, 16% of warts cleared in the treatment group compared

with 6% in the placebo group.'”®

In a study of 90 adults trea-
ted with the same tape, again applied weekly for up to
8 weeks, and compared with adhesive-backed moleskin pad-
ding, clearance rates were approximately 20% in both
groups.'*” Although these studies have not confirmed a defi-
nite effect of occlusion on warts, there is the possibility that
an effect may occur in children. Many other topical treatments
for warts may include some form of occlusion, and the role

of this part of treatment is yet to be clarified.

8.2.4. Immunological therapy

8.2.4.a. Imiquimod (level of evidence 3; strength of recommendation
D). Imiquimod is a well-established treatment for genital and
perianal warts. It stimulates a proinflammatory response
through the induction, synthesis and release of interferon
(IFN)-o, tumour necrosis factor-o and interleukin (IL)-12, as
well as promoting natural killer (NK) cell activation. There
are no RCTs studying the effect of imiquimod on cutaneous
warts. However, two open-label studies have shown > 50%
clearance of warts, firstly in 76% of patients when imiqui-
mod  was twice maximum  of
24 weeks,!*®

19 were immunosuppressed, after 9-5 weeks of treatment.

applied daily for a

and secondly in 56% of 50 patients, of whom
129
Application under occlusion does not appear to enhance the
efficacy.®® There are numerous case reports reporting the
effectiveness of imiquimod in both immunocompetent and
immunocompromised patients.'*""'** It has a tolerable side-
effect profile with mild-to-moderate local pain reported most
frequently.

8.2.4.b. Contact immunotherapy (level of evidence 2+; strength of recom-
mendation  C). Contact immunotherapy with diphenylcyclop-
ropenone/diphencyprone (DPC) or squaric acid dibutyl ester
(SADBE) induces a local delayed hypersensitivity reaction at
the wart site triggering a local immune response.

An 8-year retrospective review of 48 patients with palmopl-
antar warts treated with DPC reported 88% complete clearance
of all warts. The median treatment time was 5 months, and
no recurrences were observed in a 2-year follow-up period.'*?
A similar review of treatment over 7 years reported an 87-7%
complete response rate.'>* Although the clearance rate is
reduced in immunosuppressed patients, sensitization is possi-

ble and this treatment can be effective.'*®
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Of 443 adults and children who completed treatment with
SADBE twice weekly for a maximum of 10 weeks, 86% under-
went complete resolution and 13-8% showed no response to
the contact sensitizer. All plantar warts responded, but statisti-
cal analyses to identify whether the wart site was a significant
variable was not undertaken.'*® A retrospective review has
suggested that topical trichloroacetic acid 50% in combination
with SADBE immunotherapy can enhance clearance rates.'>’

Side-effects of SADBE and DPC include erythema, desqua-
mation, oedema, pruritus and mild burning. A small number
of patients may develop autoeczematization or widespread
urticaria, and treatment should be stopped in these cases.

Other allergens including products used for immunization,
such as bacille Calmette—Guérin (topical) or measles vaccine
(intralesional), have been proposed as useful therapies. Topical
therapies may have particular use for children and for the

treatment of plane warts.'*®

8.2.4.c. Intralesional immunotherapy (level of evidence 1—). Intralesion-
al Candida, mumps and tuberculin antigens have been used to
induce wart clearance through antigenic stimulation of the
host-cell-mediated immune system. There is no robust evi-
dence to support the use of this type of intralesional immuno-
therapy, but reported clearance rates range from 47% to 87%.
A single-blinded RCT of intralesional Candida and IFN-o
showed that patients receiving the antigen were more likely to
respond, but that the addition of IFN did not significantly alter
the response rate.'>’

Phillips et al.'"* retrospectively reviewed 149 adults and
children treated with Candide immunotherapy. Within 8 weeks
of completing treatment, 72% of patients had achieved com-
plete wart clearance. However, a separate review of 277
patients comparing Candida antigen with ‘traditional therapy’
(including cryotherapy and SA) found no significant difference

in outcome between the different groups.'*'

8.2.4.d. H2 receptor antagonists (level of evidence 1—). H2 receptor
antagonists are widely used in the treatment of gastro-
oesophageal reflux. They increase IL-2 and IFN-y expression
from T lymphocytes, enhancing cell-mediated immune
responses. The efficacy of cimetidine has been demonstrated
in open-label studies: high-dose cimetidine (30-40 mg kg '
per day) was more effective at clearing warts than low-dose
(20-30 mg kg~ ' per day),'"*> and 87% of

children who received cimetidine for 3 months had com-
143

cimetidine
plete resolution of their warts. However, these results
have not been replicated in RCTs, which have found no
statistically significant difference between cimetidine and
PlaCebO. 144,145

Ranitidine, which does not have antiandrogenic activity (as
opposed to cimetidine), has been investigated in one open-
label study. In total 49% of patients with multiple common or
plane warts completely responded to a 4-month course of ran-
itidine 300 mg twice daily, with no recurrence in a 6-month

follow-up period.'*¢
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8.2.4.e. Other systemic immunotherapy (level of evidence 3; strength of rec-
ommendation D). Single-patient case reports have described good

147 148 149

outcomes with IFN, immunoglobulin and valaciclovir

in immunosuppressed patients with warts.

8.2.4.f. Zinc oxide and zinc sulfate (level of evidence 1—). The mecha-
nism of action of zinc in the treatment of warts is uncertain.
Zinc is important for immune regulation and mediates the
role of leucocytes and NK cells. Zinc deficiency causes lymp-
hopenia, and can manifest as acrodermatitis enteropathica.
Zinc can be used topically or systemically, but there are no
robust data to support its use in the treatment of warts.

A double-blinded RCT showed no difference between oral
zinc sulfate and placebo.'*® A poor-quality single-blinded RCT
showed 87% response in the zinc sulfate patient group, com-
pared with no response in the placebo group, but all patients
had a low serum zinc level pretreatment.'®! Yaghoobi et dl.,'**
who have also published results of a pilot study,'*® reported a
78% response with similar doses of zinc.

Gastrointestinal side-effects including nausea, vomiting and
abdominal pain occur frequently, although they do not always
necessitate withdrawal of treatment in the published studies.

Topical zinc sulfate 10% is more effective than zinc sulfate
5% or placebo in the treatment of common and plane warts,
with 86% complete clearance achieved vs. 10% clearance in
the placebo glroup.154 In a double-blinded RCT of zinc oxide
20% vs. an SA/lactic acid ointment, 50% of patients achieved
clearance in the zinc oxide group compared with 42% in the
SA/lactic acid group.'®® It is a simple and safe treatment but
has not been compared with placebo.

8.2.5. Complementary and alternative treatments

Most cultures have a history of charms, herbal treatments and

. 156,157
other remedies for warts.

Modern complementary thera-
pies are often derived from these treatments. They can be
divided as follows: (i) psychological treatments, e.g. hypnosis;
(ii) herbal treatments; (iii) homeopathic treatments; and (iv)

acupuncture.

8.2.5.a. Psychological treatments for warts (level of evidence 2—). In
many people warts resolve spontaneously within 8 months, so
it is therefore very difficult to know whether there is an addi-
tional effect from suggestion or not."*’

Hypnosis is the most studied technique and can be subdi-
vided into direct suggestion and visual imagery. A randomized
study comparing hypnosis with SA, control (no treatment)
and placebo (base carrier from SA) showed a greater effect
with hypnosis, but the numbers were small with only 10

158

patients per group. Studies attempting clearance of warts

from one-half of the body and not the other have shown con-

159,160 . . .
However, this has to be viewed in the

flicting results.
light of a paper showing that when warts were treated with
CO, laser on one side of the body the warts on the other side

161
also cleared.'®
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A study of 97 patients treated with distant healing showed

no effect.'®?

A more elaborate form of suggestion utilized
simulated X-ray therapy; however, while the report suggested
that the treatment was successful, only 55% of children (five

of nine) showed clearance in 2 months.'®*

8.2.5.b. Herbal treatments (level of evidence 2—). The destructive
effect of caustic sap has been exploited to treat warts, but
burns can result. Plants used include mayapple (Podophyllum pelt-
atum) (the source of podophyllin) and greater celandine (Che-
lidonium majus).'®* Garlic (Allium sativum) was shown to have
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effect against warts in a study of an extract from garlic, but
while there was a control group the study does not appear to
have been randomized.'®® Pure garlic can cause skin irritation.
The sap from figs was compared with cryotherapy in a ‘left—
right’ comparison; 44% (11/25) of warts cleared with fig sap
vs. 56% (14/25) with cryotherapy. While the study had
design flaws, fig sap was free of side-effects and is inexpensive
in some parts of the world.'®® A study compared oral treat-
ment with propolis (45 patients) with Echinacea (40 patients)

and placebo (50 patients). Clearance was seen in 18, six and
four patients, respectively. The dropout rate was high and

Table 1 Summary of recommended treatments for hand warts

Strength of

recommendation Treatment

Suggested method of use for hand warts

A

Insufficient
evidence

Salicylic acid (SA)
Cryotherapy

Bleomycin

Contact immunotherapy

5-Fluorouracil
Laser

Acupuncture
Cantharidin
Cidofovir

Formaldehyde

Glutaraldehyde
Hyperthermia
Imiquimod

Phenol

Photodynamic therapy
Podophyllin

Pyruvic acid
Retinoids, systemic
Surgery
Trichloroacetic acid
Vitamin D analogues

Citric acid

Dithranol

Formic acid

H2 receptor antagonists
Herbal treatment
Homeopathy
Hypnotherapy

Intralesional immunotherapy
Occlusotherapy (e.g. duct tape)

Retinoids, topical
Silver nitrate
Zinc oxide

Zinc sulfate

Topical preparations of 15-26% SA, applied daily after removing thick keratin layer, with
occlusion if possible. Continue for 3—4 months'"*®

Keep wart frozen for 15-30 s, repeating every 2—4 weeks for at least 3 months or six

treatments' '**

A 0-1-1 UmL™" (0-1-1 mg mL™") solution injected or pricked into wart after local
anaesthesia — one to three treatments. Painful during and after treatment''-'*>

After initial sensitization, DPC or SADBE at strength appropriate for patient, applied from
twice weekly to every 3 weeks for 3-6 months'**:'3*

A 5% cream applied daily + occlusion for 4—12 weeks” >3

Pulsed-dye laser after paring and/or SA pretreatment. Two to four treatments at

7-10 J cm™ * are usually needed®’ '

Auricular acupuncture weekly for 10 weeks'”"

A 0-7% solution applied every 3 weeks up to four times*'

A 1% cream daily for 5 days each week under occlusion for 8 weeks'*"'**

A 3—4% solution as a daily 15-20-min soak for plantar warts, with emollient protection
of unaffected skin for up to 8 weeks’®

A 10% solution applied daily after paring or rubbing down for 3 months’”

Heat wart(s) to 40—44 °C for 30 min on three to five consecutive days®***®

A 5% cream twice daily for up to 6 months'*®

An 80% solution applied weekly for up to 6 weeks*’

ALA-PDT after paring and/or SA pretreatment, up to three treatments’ "

Podophyllin but not podophyllotoxin tested. After paring or rubbing down. 25% in
liquid paraffin applied under occlusion.'" Authors advise weaker strength (10-15%) and
cautious use”’

A 70% solution applied daily for up to 2 months*™*

Acitretin 0-5-1 mg kg~ ' per day for up to 3 months'"?

Curettage, cautery, or hyfrecation for filiform warts

Trichloroacetic acid 50-80% solution applied weekly for up to 8 weeks

Maxacalcitol three times a day for 2—6 months, with or without SA plaster®”®
Calcipotriol once daily for 2-3 months®*

Although they may be used in practice, further study is needed before these can be

recommended

DPC, diphencyprone; SADBE, squaric acid dibutyl ester; ALA-PDT, aminolaevulinic acid photodynamic therapy.

© 2014 British Association of Dermatologists

British Journal of Dermatology (2014) 171, pp696-712



706 BAD guidelines for cutaneous warts 2014, J.C. Sterling et al.

analysis was not done using intention to treat, so the positive
effect may have been overestimated.'®” One study used smoke
from burning the leaves of Populus euphratica; in this single-
blinded study of 60 patients, smoke was directed into a box-
like structure surrounding the limb. The effect was compared
with cryotherapy. While the smoke showed a positive effect,
the method of administration could have had a mild thermal

or placebo effect.'®®

8.2.5.c. Homeopathy (level of evidence 1—). Homeopathy has many
opponents and the use of extreme dilution of a substance that,
undiluted, causes the symptoms that are being treated has no
scientific explanation to date. However, it is probably safe
unless the remedy is contaminated. A randomized placebo-
controlled study of 60 children using individualized remedies
showed no effect in comparison with placebo; however, the

method of use of homeopathy was criticized.'®”'”°

8.2.5.d. Acupuncture (level of evidence 2+; strength of recommendation
D). While there are only isolated case reports showing an

Table 2 Recommendations in particular clinical situations

apparent effect of acupuncture for common warts, there is a
single-blinded randomized study of auricular acupuncture for
plane warts. The study compared acupuncture with tretinoin
0-1% ointment. In total 53% (16/30) of patients treated with
acupuncture cleared, compared with 3% (one of 30) in the

o 171
tretinoin group.

8.2.6. Other treatments

There are single case reports of X-ray treatment' ®* and isolated
limb perfusion also being used.'’* A double-blinded RCT of
40 patients using a topical protein—lipid complex for 3 weeks
(o-lactalbumin—oleic acid) vs. saline placebo reported a 75%
reduction in wart size.'”> However, this has not been investi-

gated further.

9.0 Future directions

Warts are one of the most common skin infections and can

persist for many years, but the evidence base for treatment is,

Plantar warts

Cure rates are lower at this site probably due to a thicker cornified layer and subsequent poorer penetration of

Plane warts

Facial warts

Warts in children
(hand and foot warts)

Warts in the
immunosuppressed

treatments to the lower epidermis. Paring, if used to remove excess skin from warts before treatment, should avoid
damaging surrounding skin because of the risk of spreading infection

Salicylic acid (15-40%) topical paints or ointments'”

Cryotherapy, fortightly for 3—4 months'***

Salicylic acid and/or cryotherapy used with more aggressive regimens is probably more effective than standard
regimens, but care is needed with worse side-effects. Combination treatments can be undertaken'?17-20:21

Other treatments: dithranol,®” 5-FU,”* formaldehyde,”® glutaraldehyde,** hyperthermia,® laser,”®* PDT,**7?
podophyllotoxin,”® topical immunotherapy'?*'*®

On the backs of the hands or face, plane warts are mainly a cosmetic problem and spontaneous clearance can often
be awaited. Destructive and caustic agents are more likely to produce scarring at these sites and should be used
with care

Salicylic acid cream/ointment 2—10% or cautious use of salicylic acid paint, 12—17%, used without occlusion

Cryotherapy, milder freeze

Topical retinoid''*'"!

71

Others treatments: acupuncture,'’" cantharidin,*' 5-FU cream,’* formaldehyde gel, glutaraldehyde solution 10%,

glycolic acid 15%,*>** imiquimod,"*"""** PDT,”*'"* topical immunotherapy,'*® zinc oxide,"*® zinc sulfate 10%

solution**

Plane warts as above

Treatment of filiform warts in the beard area should avoid damaging adjacent skin, which, like shaving, can spread
the infection

Cryotherapy, curettage or hyfrecation can be used

Other treatments: glycolic acid 15%,***3 s

. . . 131 174 1 1
imiquimod, 31 Jaser,'’* PDT, 77178

topical immunotherapy

Warts in children are often relatively short lived and are likely to clear within a year or two. Painful treatments are
often not tolerated and should be avoided in young children if possible

Salicylic acid (15-40%) topical paints or ointments'”

Cryotherapy, gentle, fortnightly for 34 months'**

Other treatments: cidofovir,'*! formaldehyde solution or gel,78 glutaraldehyde 10% solution,”’ laser,
136

1 .
61,66 gilver

nitrate,*” systemic retinoids,"'* topical immunotherapy

Treatment may not be likely to result in cure, but can help to reduce both size of warts and functional and cosmetic
problems

Standard treatments with paring, abrasive agents, salicylic acid and destructive methods (but avoiding damage to
surrounding skin) can help to reduce wart bulk

Other treatments: cidofovir systemic,1 lo-119
(pulsed-dye laser),"® laser + intralesional bleomycin,®® surgery, topical retinoid,'"" systemic retinoid'®’

. ) L1122 " 135 . 129,179
cidofovir topical,” " contact immunotherapy, * imiquimod, laser

FU, fluorouracil; PDT, photodynamic therapy.
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for the most part, weak. Evaluating the results of studies of
the large number of available treatments for warts has often
been hampered by flaws in study design. In the future, the
evidence for management of warts would be helped by studies
in which (i) children and adults are separated into distinct
treatment groups; (ii) the duration of warts before the study
commences is recorded; (iii) study groups are of an adequate
size; (iv) treatment runs for up to 6 months; (v) left- vs.
right-side studies are avoided; (vi) treatment success is mea-
sured as clearance of all treated warts; and (vii) recurrence at
3 and 6 months following completion of treatment is
included whenever possible.

For relatively easily available, inexpensive and well-tolerated

treatments, a number of questions need resolution.

9.1 Salicylic acid

1 Does the concentration of SA and the treatment regimen
used affect outcome?

2 Does combination with occlusion improve response rate?

3 For plantar warts, does a slightly stronger preparation
(20-30% SA) used after adequate paring for up to
6 months result in wart clearance?

9.2 Caustics

1 Does treatment with phenol, silver nitrate, cantharidin or
trichloroacetic acid cause warts to clear?

9.3 Cryotherapy

1 Because of the nature of the treatment, it is difficult to
use a ‘matched’ placebo control for cryotherapy, but
cryotherapy could be compared directly with another
physical treatment (e.g. laser or heat treatment), and also
a well-established treatment such as SA.

2 Does combination of cryotherapy with a topical agent

improve clearance rates?
9.4 Virucidals

1 Controlled trials of formaldehyde and glutaraldehyde are
much needed.

9.5 Antiproliferative treatments

1 Podophyllotoxin is effective in genital warts and it is less
irritating than podophyllin. What treatment regimen could
be tolerated on the skin and what is the response of warts?

2 Do calcipotriol or calcitriol ointments induce wart clear-
ance?

3 What regimen or combination of treatment strengths of
SA with 5-FU is most effective?

9.6 Immunotherapy

1 In a placebo-controlled study, do plane warts clear with
imiquimod?
2 How effective is topical immunotherapy with DPC in wart

treatment?

© 2014 British Association of Dermatologists
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9.7 Pretreatment regimens

Treatments requiring an effect on the lower epidermis should
employ a standardized method to remove stratum corneum
before application of the test treatment. A week of daily appli-
cation of SA (15-17%) under occlusion followed by daily par-
ing or rubbing down is suggested. This regimen could be
used before PDT, laser, cryotherapy etc.

10.0 Summary

Section 8 provides details of the evidence for the various treat-
ments. Table 1 provides a summary of recommended treat-
ments for hand warts. All treatments should be used after
paring or rubbing down (debridement) of warts wherever
possible. The specificity of treatment regimens has rarely been
tested. The treatments should be used as advised by the manu-
facturers or under direction by appropriate qualified personnel
who are aware of contraindications and side-effects. The sug-
gestions in Table 1 are based on available trial evidence, case
series or case reports or the authors’ experience.

Table 2 lists recommendations in particular clinical situa-
tions. Many clinical trials do not specifically test treatments for
different types of warts or warts in specific clinical situations.
The recommendations in Table 2 are based on available trial
evidence, case series or case reports or the authors’ experi-

ence.

11.0 Recommended audit points

1 In the last 20 consecutive patients receiving cryotherapy
treatment, were the following items recorded: (i) dose,
(ii) duration, (iii) number of cycles, (iv) documentation
of verbal consent?

2 In the last 20 consecutive patients receiving cryotherapy
treatment, was a patient information leaflet on cryother-
apy provided?

The audit recommendation of 20 cases per department is to
reduce variation in the results due to a single patient, and to
allow benchmarking between different units. However,
departments unable to achieve this recommendation may

choose to audit all cases seen in the preceding 12 months.
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Appendix 1

Levels of evidence

Level of

evidence®  Type of evidence

l==F High-quality meta-analyses, systematic reviews of
RCTs, or RCTs with a very low risk of bias

1+ Well-conducted meta-analyses, systematic reviews of
RCTs, or RCTs with a low risk of bias

= Meta-analyses, systematic reviews of RCTs, or RCTs
with a high risk of bias

2++ High-quality systematic reviews of case—control or
cohort studies

High-quality case—control or cohort studies with a

very low risk of confounding, bias or chance and
a high probability that the relationship is causal

2+ Well-conducted case—control or cohort studies with

a low risk of confounding, bias or chance and a
moderate probability that the relationship is causal

A= Case—control or cohort studies with a high risk of
confounding, bias or chance and a significant risk
that the relationship is not causal

3 Nonanalytical studies (for example case reports, case
series)
4 Expert opinion, formal consensus

RCT, randomized controlled trial. *Studies with a level of evi-
dence ‘—’ should not be used as a basis for making a recom-
mendation.
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Appendix 2

Strength of recommendation

Class Evidence

A At least one meta-analysis, systematic review or RCT
rated as 1++, and directly applicable to the target
population, or

A systematic review of RCTs or a body of evidence
consisting principally of studies rated as 1+, directly
applicable to the target population and demonstrating
overall consistency of results

Evidence drawn from a NICE technology appraisal

B A body of evidence including studies rated as 2++,
directly applicable to the target population and
demonstrating overall consistency of results, or

Extrapolated evidence from studies rated as 1++ or 1+

C A body of evidence including studies rated as 2+,
directly applicable to the target population and
demonstrating overall consistency of results, or

Extrapolated evidence from studies rated as 2++

D Evidence level 3 or 4, or

Extrapolated evidence from studies rated as 2+, or

Formal consensus

D (GPP) A good practice point (GPP) is a recommendation for
best practice based on the experience of the guideline
development group

RCT, randomized controlled trial; NICE, National Institute for

Health and Care Excellence.
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