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ABSTRACT

Background: Topical photodynamic therapy has been used for the treatment of superficial
and nodular basal cell carcinomas, with varying cure rates. Aims: This study aims to evaluate
the effectiveness of topical photodynamic therapy in the treatment of superficial and nodular
basal cell carcinomas in Asian patients treated at the National Skin Centre, Singapore.
Materials and Methods: A retrospective analysis of Asian patients with histologically
confirmed basal cell carcinomas and treated with photodynamic therapy was performed.
Results: Eight Chinese patients, with an equal gender distribution and mean age of 83.4 years
were included. Five of eight basal cell carcinomas were superficial while the remaining three
were nodular. The basal cell carcinomas were located in the head and neck in seven patients.
The overall clearance rate at 3 months was 87.5% while the clearance rate for superficial and
nodular basal cell carcinomas was 100% and 66.6% respectively at 3 months. At 12 months,
the overall clearance rate was 85. 7%. Limitations: This is a retrospective analysis with
small patient numbers. Conclusions: In this small series of eight Asian patients, topical
photodynamic therapy has been shown to be effective and generally well-tolerated in the
treatment of basal cell carcinomas, particularly of the superficial subtype. However, larger
studies are needed to evaluate its overall efficacy in Asian patients.
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of treatment is surgical excision. Alternative treatment
options include curettage and cautery, cryotherapy,

The most commonly encountered skin cancer is the
basal cell carcinoma (BCC). They frequently occur on
sun-exposed sites such as the face, neck, upper extremities
and trunk, and are typically slow-growing, locally invasive
and rarely metastasize. Factors to be considered before
determining the most appropriate treatment modality for
an individual patient include the histologic subtype, its
size and location, and whether any concommitant, relevant
medical issues are present. The current gold standard
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radiation therapy, immune response modifiers and more
recently topical photodynamic therapy (PDT).

Photodynamic therapy involves the activation of a
photosensitizer, usually a porphyrin derivative by
irradiation from an appropriate light source. Topical
5-aminolevulinic acid (ALA) or methyl aminolevulinate
(MAL) are commonly used topical photosensitizers. This
therapy is highly effective in the treatment of superficial
basal cell carcinoma with reported cure rates of 87-100%,
but lower cure rates (10-76%) have been reported in the
treatment of nodular basal cell carcinoma.*®!

MATERIALS AND METHODS

Patients
A retrospective analysis of consecutive Asian
patients (Fitzpatrick Skin Type IV) with histologically
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confirmed basal cell carcinoma, seen at the National
Skin Centre from March 1, 2006 to December 31,
2010 was performed. The study was approved by the
national ethics committee.

Treatment protocol

A 1-mm thick layer of methyl aminolevulinate (MAL)
cream (Metvix 160 mg/g; Photocure ASA,
Hoffsveien 48, NO-0377, Oslo, Norway) was
applied to each lesion and subsequently covered
with an occlusive dressing for 3 h. The dressings
were removed after 3 h and the cream washed off
with 0.9% saline solution before illumination with
red light using a light-emitting diode lamp (Aktilite
CL128, PhotoCure ASA, Hoffsveien 48, NO-0377,
Oslo, Norway) at 570-670 nm (peak wavelength at
630 nm). The total irradiation dose was 37 J/cm? at
5-8 cm lamp-skin distance, with a lamp irradiance
of 75 mW/cm? This process was then repeated
1 week later.

All patients underwent the same treatment protocol
except for one patient with a pigmented nodular basal
cell carcinoma on the scalp. This patient received a
higher first irradiation dose (44 J/cm?) and 2 further
sessions at the usual irradiation dose of 37 J/cm?. She
received two treatments 1 week apart and the third
at 1 month owing to persistence of the basal cell
carcinoma.

Data Analysis

Patients were reviewed clinically for response at 1, 3, 6
and 12 months after the last therapy session. A visual
analogue pain scale (VAS) (score 0 to 10 where 0
represented no pain and 10 the highest pain level) was
used to score the intensity of pain experienced during
and after photodynamic therapy. Any local or systemic
adverse events were recorded during the treatment
and subsequently at each follow-up visit.

Topical photodynamic therapy for basal cell carcinoma in Singapore
RESULTS

Baseline clinical characteristics

Eight Chinese patients with histologically confirmed
basal cell carcinoma were treated with methyl
aminolevulinate-photodynamic therapy (MAL-PDT) at
the National Skin Centre, Singapore from March 2006
to December 2010. All patients were of Fitzpatrick
skin phototype IV. There were 4 males and 4 females,
with a mean age of 83.4 years (range 62-97 years).
Each patient had a single basal cell carcinoma. Five of
eights basal cell carcinoma (62.5%) were superficial
while the remaining three (37.5%) were nodular. The
lesions were located in the head and neck in seven
(62.5%) patients and on the chest in one patient. The
size ranged from 0.4 to 3 cm [Table 1].

Response rates at 3, 6 and 12 months

Follow-up data was available for all eight patients at
3 and 6 months, and for seven patients at 12 months.
The overall clearance rate for all basal cell carcinomas
at 3 months was 87.5% (7 out of 8 patients) while
the clearance rate for superficial and nodular basal
cell carcinomas was 100% (5 out of 5 patients), and
66.6% (2 out of 3 patients) respectively at 3 months. At
12 months, the overall clearance rate was 85.7% (6 out
of 7 patients) [Table 2 and Figure 1]. The mean duration
of follow-up was 30.1 (range 6 to 52) months. One
patient had a persistent nodular basal cell carcinoma
while another had a recurrence of the nodular basal
cell carcinoma at 18 months.

Safety and tolerability

The main side effects experienced were
mild-to-moderate erythema, pain and edema during
light application. Pain was the most common side
effect. The mean recorded visual analogue score (VAS)
pain score was 4.5 (range 2—-8) among seven patients.
The pain score was not available for one patient.

Table 1: Baseline characteristics of patients

Patient Age (years) Gender Fitzpatrick BCC Location Size (cm) Length of Onset of
skin phototype subtype follow-up (months) recurrence
1 62 Male 4 Superficial ~ Scalp 1x1 45 Nil
2 79 Male 4 Superficial  Right temple 1.4x1 48 Nil
3 81 Male 4 Superficial  Chest 2x1 12 Nil
4 86 Female 4 Superficial  Nose 1.5x1 6 Nil
5 97 Female 4 Superficial  Right eyebrow 1x0.5 31 Nil
6 75 Female 4 Nodular Nose 0.4 12 Nil
7 91 Male 4 Nodular Right anterior tragus 1.3x0.3 52 1.5 years
8 96 Female 4 Nodular Scalp 3x2.5 33 Persistent

BCC: Basal cell carcinoma
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Table 2: BCC clearance rates and follow-up

BCC No. of Clearance at Clearance at Clearance at
subtype lesions 3 months, 6 months, 12 months,
n (%) n (%) n (%)
Superficial 5 5/5 (100) 5/5 (100) 4/4 (100)
Nodular 3 2/3 (66.6) 2/3 (66.6) 2/3 (66.6)
Overall 8 718 (87.5) 7/8 (87.5) 6/7 (85.7)

BCC: Basal cell carcinoma

I~

Figure 1: Pigmented nodular BCC at the pre-auricular region
before (a) and with clearance (b) at 1 month post-PDT, and
superficial BCC at the chest before (c) and with clearance (d) at
3 months post-PDT

DISCUSSION

The 2008 British guidelines for the management
of basal cell carcinoma currently recommends
photodynamic therapy as a good treatment for primary
superficial basal cell carcinoma with a strength of
recommendation A and quality of evidence I, and as a
reasonable treatment for primary low-risk nodular basal
cell carcinoma, with a strength of recommendation B
and quality of evidence L. Photodynamic therapy is
not recommended for high-risk basal cell carcinomas.

There is limited published data on the use of topical
photodynamic therapy in the treatment of basal cell
carcinoma in Asian skin. Li et al.”! assessed 95 basal
cell carcinomas in 47 patients with skin type IV/V with
a complete response rate of 77.9% at 12 months. The
complete response rates of superficial and nodular
basal cell carcinomas in their study at 12 months
were 94.9% and 78.6% respectively. In our study, the
overall clearance rate for all basal cell carcinomas at
3 and 12 months was 87.5% and 85.7% respectively,
which is comparable to earlier published studies. The
patient who did not achieve clinical clearance was an
elderly 96-year-old female with a pigmented nodular
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basal cell carcinoma on her scalp who had declined
surgery and opted for a trial of photodynamic therapy
instead. A higher initial irradiation dose of 44 J/cm?
was given as pigmented basal cell carcinomas do not
allow an optimal penetration of light. A hurdle in
the use of this treatment for treatment of basal cell
carcinomas in Asian patients is the photoprotective
effect of melanin. Melanin absorbs light over the
wavelength used for photodynamic therapy (630 nm),
which results in inadequate penetration of light into
the tumor base!™ and it also can reduce singlet oxygen
yields and scavenge free radical species.!” Radical
scavenging limits the efficacy of ionizing radiation."!
Eumelanin absorbs light between 300 and 1000 nm.
At 630 nm, it absorbs 10-15% of incident light. The
manufacturer of Aktilite™ suggests increasing the
doses of red light from 37 to 41-43 J/cm? to compensate
for melanin absorption.

Treatment was generally well tolerated in our patients.
The main adverse event associated with photodynamic
therapy is pain. Patients usually describe a burning
or stinging sensation during illumination, usually
resolving within hours but sometimes persisting for
several days. Pain relief for the majority of patients
involves cooling the illumination site with cold water.
Local anesthesia may be given to patients experiencing
severe pain. None of the patients were documented to
have hyperpigmentation after therapy but one patient
was noted to have postinflammatory depigmentation.
Photodynamic therapy is expensive and this may be a
deterrent for more widespread use of this modality in
patients with superficial basal cell carcinoma.

There are several limitations in our study including
the fact that this was a retrospective analysis with
small patient numbers. Also, data on tumor depth were
not available, and tumor clearance was not confirmed
histologically.

Phtodynamic therapy appears to be a useful treatment
modality for superficial basal cell carcinoma in Asian
patients and is generally well-tolerated. Further large
studies are needed to evaluate its overall efficacy in
Asian patients.
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