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Abstract: This paper reports a case of xeroderma pigmentosum in a 78-year-old woman with
a 17-year history of multiple basal cell carcinomas, keratoacanthoma, and lentigo maligna
melanoma, in different photoexposed facial regions. To prevent aggravation of these medical
conditions, for five years, the patient had been applying a film-forming topical medical device
(MD) containing the DNA-repair enzyme photolyase in liposomes and high-protection UV
filters (Repairsomes) twice a day. During this time, the patient had no clinical or dermatoscopic
evidence of new skin cancer lesions. However, at her last visit, the patient had a new basal cell
carcinoma on the face, in the right supramaxillary area. After questioning, the patient recog-
nized that she had not been applying the product on a regular basis during the last year. This
may have been a coincidence; however, there is clinical evidence of the preventive effect of
this MD in reducing the cancerization field and consequently the development of skin cancer.
This product contains a light-activated flavoenzyme called photolyase which creates the
condition to revert cyclobutane pyrimidine dimer. In the discussion of this case, we review
recent publications and stress some important aspects on the role of photoprotection and
photorepair as a strategy to more effectively reduce the risk of UV-induced premalignant
and malignant skin lesions compared to traditional photoprotection strategies.
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Introduction

Xeroderma pigmentosum (XP) is a rare, autosomal-recessive genodermatosis char-
acterized by defective DNA repair leading to increased propensity for solar skin
damage and predisposition to skin cancer. Different genes can be mutated, resulting
in at least eight different clinical entities recognizable by clinical presentation and
the characteristics of the molecular defect.’

About 50% of XP patients present in the first weeks of life with sunburn and
extreme sensitivity to sunlight. This onset incidental finding offers the opportunity
for early diagnosis and treatment. Poikilodermatous changes develop on sun-
exposed areas, and first skin cancer occurs at a median of 9 years of age.’
Patients younger than 20 years with XP have a 2000-fold increase in melanoma,
a 10,000-fold increase in the frequency of nonmelanoma skin cancer, and a 12-fold

increased risk of internal malignancy, particularly brain neoplasms.'~
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The clinical features include xerosis, poikiloderma, acti-
nic keratosis, hyperpigmented lentigines, acute burning with
minimal sun exposure and development of malignant lesions
in sun-exposed areas, such as basal cell carcinoma, squa-
mous cell carcinoma and melanoma. Many patients also
develop cataracts and other ocular manifestations and neu-
rodegeneration with frequent involvement of peripheral
nerves and progressive cognitive impairment, hearing loss
and ataxia. The worldwide prevalence is 2.3 per million.”

The current management of XP mostly focuses on
prevention of sun exposure with sunscreens, appropriate
clothes, sunglasses, hats and plastic UVR filters to avoid
the development of skin cancer.”

Oral
Hedgehog inhibitors and anti-PD1 monoclonal antibodies

vitamin D  supplementation, imiquimod,
could be used for improving survival and for prevention
and treatment of lesions.*>

Conventional (PDT) s

a suitable and useful treatment for multiple actinic kera-

photodynamic  therapy
toses (AK) and superficial carcinomas in XP patients.®
A recent publication of a case series with 13 XP patients
showed the utility of daylight PDT as an effective treat-
ment to improve AK lesions in black skin with XP.’

The major progress in the management of xeroderma
pigmentosum and other nucleotide excision repair disorders
has been the development of a topical medical device which
combines two basic principles for the prevention of skin
cancer: a very high SPF (at least 50+ or even 100+) and
DNA enzymes
(Photosome™); both elements work together facilitating the

repair encapsulated in  liposomes
protection and the repair of UVB radiation-induced DNA

photoproducts involved in mutagenesis and photo-
immunosuppression.® Giustini et al, in 2014,* reported data
from a retrospective analysis of the use of this film-forming
medical device combination in eight patients diagnosed with
xeroderma pigmentosum who as a result of a genetic defect
of the DNA repair system had increased rates of AK and
other premalignant and malignant skin lesions. Treatment
with this medical device was associated with a 65% reduction
in the appearance of new AK lesions and with 56% and 100%
reduction in the incidence of new BCC and SCC lesions
respectively.” ! Various other photoprotection options con-
taining DNA-repairing enzymes are available on the market,
but very few have been studied their use in patients with XP.

Herein, we present a patient with XP and successful
skin cancer prevention with the continuous use of this

topical film-forming medical device. The patient signed

forms giving their consent for the use of case details and
images for scientific purposes.

Case Report
We report a 78-year-old Mediterranean woman with xer-
oderma pigmentosum (XP) who had been under follow-up
in the dermatology department of Hospital de Nuestra
Sefiora de Sonsoles (Avila, Spain) for 20 years. The
patient first attended with a lentigo maligna melanoma
on the left cheek (Figure 1) and had a lifetime history of
several non-melanoma skin cancers (NMSC) on the face
(frontal region, malar, supraciliary, submandibular, pre-
auricular, among others). There was no history of other
family members having XP. The patient did not have any
neurodegenerative abnormalities or cognitive impairment.
By 2014, she had undergone surgical treatment for 18
facial and neck tumors, 17 basal cell carcinomas (BCC)
and one keratoacanthoma, prompting a search for mea-
sures to prevent tumor formation in this area (Figure 2).
The patient used the product topically twice daily (in
the morning and at noon) in a sun-exposed skin area. After

Figure | Lentigo maligna melanoma on the cheek and several non-melanoma skin
cancers (NMSC) on the frontal region and nasal area.
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Figure 2 Keratoacanthoma. A solitary and well-circumscribed, erythematous
dome-shaped nodule with central crateriform keratin plug over the submandibular
area.

starting this treatment, she was followed up at the derma-
tology department for the following four years. Clinical
assessment and dermoscopy evaluation confirmed the
absence of new skin cancer lesions and clinical improve-
ment in AK lesions after treatment with Eryfotona®™ AK-
NMSC in a fluid vehicle during this period.

Over the past year, the patient used the product inter-
mittently and irregularly, not on a daily basis. This could
be a classic case of lack of compliance as there were no
new tumors for several years, so vigilance may have
dropped. During this year she developed a Smm facial
BCC on the left cheek.

Discussion
XP is a genetic disorder with defective DNA repair or with
chromosomal instability. It is included in a group of skin
conditions associated with an abnormal reaction to ultra-
violet (UV) radiation also called photodermatoses. These
photodermatoses are classified into four groups: immune-
mediated photodermatoses, chemical and drug-induced
photosensitivity, photoaggravated dermatoses and genetic
disorders.’ A systematic approach including clinical fea-
tures, family history, phototesting and laboratory testing is
important to ensure the correct diagnosis and management.
Photoprotection with specific and high SPF sunscreens,
appropriate clothing, and the use of hats and sunglasses
are essential in the management. There are also promising
emerging photoprotective agents.”

A film-forming medical device with sun filters together
with a DNA repair enzyme photolyase entrapped in lipo-
somes (Repairsomes) is one such emerging topical

photoprotective and photorepair agent.'® Photolyase is
a flavoenzyme derived from an algae Anacystis nidulans
which utilizes the energy from visible blue light to revert
cyclobutane pyrimidine dimers (CPD).*!!

The major features of XP result from a buildup of
unrepaired DNA damage. If sufficient DNA damage
occurs, there will be cellular transformation and the devel-
opment of cutaneous field cancerization and, eventually,
malignancies.**

Cutaneous field cancerization (CFC) is associated with
genomic alterations due to the carcinogenic effect of sun
exposure. Sunlight radiation induces the production of
CPD and 64 photoproducts (6—4PPs) interfering with
biological processes critically for cell viability.** There
is an endogenous nucleotide excision repair system
(NER) to remove this DNA damage. Many organisms
have an additional repair mechanism named photoreacti-
vation which is carried out by photolyases which specifi-
cally recognize and repair CPD."

Many of the genes related to xeroderma pigmentosum
(DDB2 ERCC2 ERCC3 ERCC4 ERCCS XPA XPC) are
part of this nucleotide excision repair (NER). The proteins
produced from these genes play a variety of roles in this
process. They recognize DNA damage, unwind regions of
DNA where the damage has occurred, snip out (excise) the
abnormal sections, and replace the damaged areas with the
correct DNA. The POLH gene also plays a role in protect-
ing cells from UV-induced DNA damage, although it is
not involved in NER; mutations in this gene cause the
variant type of xeroderma pigmentosum. '

Finally, the topical use of this film-forming medical
device with SPF 100+ and photolyase entrapped in lipo-
somes results in an easy-to-apply, low-cost, essential part
of the global therapy of this genetical photodermatosis.*’

In this case report, we present a 78-year-old patient
with XP and a 17-year history of multiple skin cancers.
Five years previously, when the patient started twice-daily
application of this medical device there was no clinical or
dermatoscopic evidence of new skin cancer lesions.
However, in the past year, the patient had reduced adher-
ence to the treatment and a BCC lesion appeared. This
may be causal; from our history-taking from the patient,
we determined that there were few other significant
changes in her lifestyle, although the effect of other factors
cannot be ruled out definitively in a single patient.

While the most effective method of decreasing the
number of malignant tumors in patients with XP is strict
sun avoidance and protection, this can be insufficient to
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prevent such progression, and other measures to improve
skin cancer prevention should also be considered. Other
additional topical therapies are chemoprevention with
S-fluorouracil or imiquimod, and systemic retinoids such
as acitretin could be used as adjuvant therapy.”'?
Oral

green tea extract, Vitis vinifera, vitamins C, E, and

supplements with polypodium leucotomos,

D and carotenoids allow better tolerance to sun expo-
sure. Nutricosmetics can be an excellent option as an
adjuvant to topical photoprotection in susceptible popu-
lations, as they restore the intracellular redox status and
increase the MED, inducing photoadaptation and photo-
immunoprotection.'*'?

XP patients are also at increased risk for internal neo-
plasms, and it is important to advise them to avoid smok-

ing and exposure to other carcinogens whenever possible.

Conclusions
This case highlights the importance of the continued use of
a film-forming DNA-repair topical medical device con-
taining the DNA-repair enzyme photolyase in liposomes
and high-protection UV filters (Repairsomes) containing
photolyase and UVB-UVA filters (very high SPF) as an
essential part of the treatment to avoid the development of
skin cancer lesions in patients with XP.

A protocol for regular follow-ups which increases the
chances for better overall survival rates is required and
recommended.
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