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ABSTRACT

Many studies have been conducted showing that aminolevulinic

acid (ALA)-photodynamic therapy (PDT) can be an alternative

treatment for recalcitrant warts. Recently, we performed a study

evaluating methyl-aminolevulinic acid (MAL)-PDT for the

treatment of hand warts in a population of renal transplant

patients. Two symmetrical targets were selected on each hand

and randomly assigned to chemical keratolytic treatment fol-

lowed by three cycles of ALA-PDT (75 J cm)2 red light).

Patients were evaluated after 3 months and a second run of PDT

was performed if the total area and number of warts decreased

less than 50%, with evaluation every 3 months for 1 year.

Twenty patients were included and 16 were evaluable (9 M, 7 F).

After 6 months the reduction of warts’ area was 48.4% on the

treated side versus 18.4% in the control area (P = 0.021). The

decrease in the total number of warts was 41% versus 19.4%

(P = NS). The global tolerance of the treatment was good with

acceptable pain during irradiation. These results suggest that

ALA-PDT is a safe and efficient treatment for transplanted

patient warts. The improvement between treated and control

zone is 20% due to the decrease in untreated warts’ area and

number.

INTRODUCTION

Treatment of palmoplantar viral warts is usually painful, not

very effective and mostly disappointing and frustrating for
both patients and physicians (1). During the last years, many
studies have been conducted showing that ALA (topical

5-aminolevulinic acid)-photodynamic therapy (PDT) can be
an alternative treatment for recalcitrant warts (2). From 1990,
it is well demonstrated that ALA can penetrate though

disrupted epidermis and therefore can be an effective treatment
for warts. The first pilot studies for the treatment of warts
reported cure rate of 90–100% (3,4). Many reports have
confirmed that ALA-PDT was able to destroy most warts after

removal of hyperkeratotic regions that prevent a good

penetration of ALA. Recently, comparative randomized stud-
ies have been performed using ALA and placebo creams before
illumination (5). They have shown some control rates of 60–

75% in the ALA-PDT groups compared with 25% in the
placebo groups. Viral warts also frequently occur in transplant
patients due to prolonged immunosuppression. The prevalence

of viral warts increases with the duration of immunosuppres-
sion reaching 30–50% of patients after 5 years and also
depends on the level of immunosuppression. Viral infection
with human papilloma virus (HPV are responsible for com-

mon and plane warts and condylomata acuminata. Warts can
occur on multiple localizations and are often associated with
chronic sun exposed areas. Oncogenic HPV can explain the

link between viral warts and cutaneous carcinomas. In organ
transplant patients, common and plane warts are mainly
recalcitrant and may affect the patient’s quality of life. For

these reasons, warts present a real therapeutic challenge in
immunocompromised patients. Therefore, we conducted a
comparative and randomized study evaluating MAL (methyl-

aminolevulinic acid)-PDT for the treatment of hand warts in a
population of renal transplant patients in three centers.

PATIENTS AND METHODS

Patients. Consecutive renal transplant patients with recalcitrant viral
hand wart (excluding anogenital condylomas), referred to three
Departments of Dermatology (Limoges, Caen and Grenoble) were
considered eligible for this randomized study. Patients with stable
immunosuppressive treatment for 3 months and with at least two
warts on each target zone were eligible to participate in this study.
Previous treatment and duration were not exclusive. Exclusion criteria
were lack of informed consent, known hypersensitivity to methyl
aminolevulinate physical or chemical destruction within 1 month
before inclusion in the study, skin carcinomas in the target zone, acute
graft rejection, porphyria, HIV and pregnancy.

Methods. After the signature of informed consent, two symmetrical
targets (5 cm diameter) were selected on each hand or foot and
randomly (right or left side) assigned to chemical keratolytic treatment
(with 30% salicylic acid daily during 8 days) followed by one
cycle with three sessions of MAL-PDT at 1 week intervals (Cure-
lightTM, with a fluence rate of 150 mW cm)2 for 15 mm, correspond-
ing to a total dose of 75 J cm)2, ranging in wavelength from 570 to
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670 nm, with a fluorescent red light source). All warts were numbered
and were traced on template to calculate the area. The control target
area received only the keratolytic treatment (8 days before). Two
target zones were stripped with scalpel. On treated target area, topical
application of MAL (Metvix� [Galderma, Watford, UK]; 160 mg g)1)
was performed under occlusive film dressings (Tegaderm� [3M, Cergy
Pontoise, France] for 3 h). The cream was applied in thick layer
(0.2 g cm)2). Three hours later, all warts were illuminated with a red
light source. Patients were evaluated after 3 months and a second run
of PDT was performed if the total area and number of warts decreased
less than 50%. Patients were evaluated every 3 months for 1 year. The
main objective was to evaluate the efficacy of MAL-PDT for the
treatment of warts in renal transplant patients. Secondary objectives
were adverse events, tolerance and relapse rate of warts 6 months after
treatment.

The primary end point was a 50% decrease of treated area
compared with control area at 3 and 6 months after treatment.
Investigators measured both treated and controlled areas with tem-
plates counted and photographed warts on each target zone. Pain was
evaluated after each treatment by visual analog scale. Patients filled a
questionnaire at 6 months to evaluate the modalities of PDT treat-
ment. This protocol was approved by the ethical committee (CPP sud-
ouest and outremer IV).

Statistical analyses. All data were analyzed with SAS Version 7
(SAS Institute Inc., Cary, NC). Univariate comparisons of categorical
variables were performed. Wilcoxon rank-sum test was used to
determine whether changes from baseline to follow-up were significant
or not. P < 0.05 was considered significant.

RESULTS

The demographic characteristics

Twenty consecutive renal transplant patients with warts who
fulfilled inclusion criteria and none of the exclusion criteria were
included during 12 months and 16were evaluable. Four patients

were lost to follow-up (one death, one consent withdrawal, two
lost to follow-up). All patients were referred from the depart-
ments of dermatology and nephrology of the three centers. Nine
(56%) were men and 7 (44%) were women (9 male, 7 female).

Mean age was 52.3 years (range: 41–62). The average trans-
plantation time was 12.3 years (range: 4–24) and the median
duration of warts at entry was 7.3 years (range: 5–10).

Entry characteristics of warts of two target zones, which were
comparable, are summarized in Table 1. The average area was
105 mm2 for the treated zone and 114 mm2 for the control zone

with an equivalent number of warts (14 versus 13). There was no
significantdifferencebetweenentranceareas in the two target zones
(P > 0.05). All warts were localized on hand. Fourteen patients

had hyperkeratotic warts and two patients had plane warts.
Fourteen patients underwent prior treatments without efficacy.

The wart area decreased significantly in the MAL-PDT-treated

warts

Six patients had one run of three sessions and 10 patients
needed a second run after 3 months. After 6 months the
reduction of warts’ area was 48.4% on the treated side versus

18.4% in the control area (P = 0.021; Figs. 1 and 2). The wart

area decreased significantly in the MAL-PDT-treated warts
compared with the untreated side at month 6. Results are

shown in Table 2. The decrease in the total number of warts
was 41% versus 19.4% (P = NS; Table 2). The number of
vanished warts was not significantly higher in the MAL-PDT
compared with the untreated side.

Good compliance

Compliance with treatment was excellent. The global tolerance
of the treatment was good with acceptable pain during

irradiation (16 ⁄ 20 patients) and 14 of the 16 patients were
satisfied with the treatment. One patient did not to continue
because of excessive pain. Ten patients noted mean score of 1

with visual analog scale. For five patients, score was 3, 3, 4, 4
and 8 during light exposure. During and immediately after
treatment, the pain intensity was significantly higher in treated
side than in untreated side. Adverse events were crusting and

persistent burning sensation. No systemic adverse events
occurred in any patient.

DISCUSSION

These results suggest that MAL-PDT is a safe and efficient

treatment of renal transplant patients. This study shows that

Table 1. Characteristic of warts at entry enrolled in MAL and no
treated hands.

Warts Average area (mm2) Average number

PDT 105 14
Control 114 13

A

B

Figure 1. (A) Warts on right hand; (B) Warts on left hand before
treatment.
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MAL-PDT is better than keratolytic treatment in reducing

area of recalcitrant hand warts in renal transplant patients,
but not in reducing the number. The improvement between
treated and control zone is 20% due to the decrease in
untreated warts’ area and numbers. There was no correlation

with the decrease in terms of area or number. Our results
confirm a significant decrease in warts’ area, whereas the total
number of warts is not statistically significantly lower in

untreated areas. This is probably due to the small number of
patients recruited in this study. This small number can be
easily explained: at the time of the study PDT was not

available in many dermatology departments and we needed
to have the same procedure of illumination to reach
concordant results. Moreover, it is always difficult in a

population of immunocompromised patients to get stable

disease and stable treatment three months before and during
the entire study period. Patients had better acceptance of
persisting warts. We observed a decrease of hyperkeratosis
and thickness and skin softness improved. Patients did not

relapse after 9 months.
For the first time, this study has used MAL-PDT as a single

treatment of viral warts in renal transplant patients. One study

used methyl-aminolevulinic acid to treat recalcitrant viral
warts with another light source (like pulsed dye laser) and
demonstrated complete clearance of their warts (6). Chong and

Kang reported that recalcitrant viral wart on thumb had
disappeared after three sessions of MAL-PDT (7). All other
studies concluded that ALA-PDT is effective in treating viral

warts (8–10). MAL is a valuable alternative photosensitizer to
ALA as it is more lipophilic, has better penetration and
probably causes less pain. Good clinical practice implies that
therapeutical trials should be placebo controlled. During this

study this was not possible for two main reasons: first of all
manufacturing a placebo cream is expensive, secondly it is
obvious that burning and pain occur at the very beginning of

the illumination procedure and therefore does not allow a
double blind evaluation.

Stender et al. reported a cure rate of 56% of warts treated

with aminolevulinic acid photodynamic therapy compared
with 42% treated by placebo photodynamic therapy (11). In
their study, warts’ area decreased more than total number of
warts. Fabbrocini et al. showed that 75% of ALA-PDT

treated warts had resolved and so had 23% of control warts
(10). Smucler and Jatsova noted that 100% of warts in 24
patients were cured by ALA-PDT with pulsed dye laser source

(12). In another study, 88% of plantar viral warts showed a
complete response (13).

We have selected a population of renal transplant patient.

Warts are usually seen in immunocompromised patients. First
warts occur after 1 year of transplantation and increase with
time of transplantation to reach 30–50% after 5 years. HPV

infection in immunocompromised patients is common and can
induce cancers. Ciclosporine is widely used to avoid graft
rejection and may also promote cancer progression by
transforming growth factor beta. The combination of UV

radiation, HPV infection and immunosuppressive drugs is a
strong argument to develop alternative treatments in this
population. There is no reference treatment in immunosup-

pressed patients. Granel-Brocard et al. reported the efficacy
of ALA-PDT in a recalcitrant wart in an immunodeficient
patient (14).

Verruca planae on the hands were present in two patients in
our study. These two patients achieved complete response.
Thickness is important and explains that fewer sessions are
needed to obtain good results and a better penetration of

photosensitizer (15).
In our study, the number of sessions was six in the majority

of the patients (10 ⁄ 16). This was due to the thickness of warts

presented by our patients (hyperkeratosis verrucae vulgares)
(6).

Despite the small difference in terms of number of warts

cured by PDT, most patients claimed that PDT had clearly
improved their skin condition and general comfort. This was
due to the decrease of warts’ areas and hyperkeratosis. PDT

also improves collagenous synthesis and therefore, skin softness
for a long period of time.

A

B

Figure 2. Result after three sessions of MAL-PDT. (A) Right hand
and (B) Left hand.

Table 2. Relative change in wart area (%) and number of persisting
warts compared with area at entry at months 3 and 6.

% Improvement M0-M3 P M3-M6 P M0-M6 P

PDT 11.7 NS 41.5 0.049 48.4 0.021

Control 6.6 12.4 18.2

P < 0.05.
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No serious local or systemic adverse events occurred in any
patients during or after MAL-PDT. The most frequent adverse
event reported during ALA-PDT is pain (16). Pain was
tolerable in our study for the majority of patients. Wang et al.

noted mild to moderate pain lasting no longer than 48 h and
was well tolerated by all patients (17).

These findings suggest that PDT is probably capable of

inducing an additional immunological effect. MAL-PDT is not
a first line treatment. This alternative treatment could be
proposed to patients with multiple viral warts.
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