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Claves en Fotoproteccion

e Laradiacion UV es la principal causa del cancer de piel
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La radiacion UV es el factor de riesgo mas importante

La formacion de dimeros de pirimidina (CPD) es el principal dano
causado en el ADN
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Early-onset BCC and indoor tanning

e Data on indoor tanning were obtained on 657 cases
of BCC and 452 controls age<50

» Early-onset BCC was related to indoor tanning
(OR=1.6)

» Strongest association was observed for first
exposure as an adolescent or young adult, with a
10% increase in the OR with each age younger at
first exposure (OR per year of age <23 = 1.1)

e Conclusion:

— Findings suggest early exposure to indoor tanning
increases the risk of early development of BCC

Karagas et al Pediatrics, 2014
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e E| fotodano acumulado desde la infancia es relevante



Riesgo Epidemioldgico

e Carcinoma basocelular

— Fotoexposicion solar en la infancia y |la adolescencia
(ej: largas vacaciones de verano al sol).

e Carcinoma espinocelular

— Fotoexposicion solar prolongada y acumulativa (ej:
trabajadores rurales o deportistas).

e Melanoma

— Fotoexposicion intensa e intermitente (ej: grandes
guemaduras solares en la playa).
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e La atmosfera y la sombra son fotoprotectoras



Filtro atsmosférico
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e Los protectores solares pueden contribuir a disminuir el
riesgo de cancer de piel
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Figure Seven: The 20 Most Common Cancers,
Percentage Change in European Age-Standardised
Three Year Average Incidence Rates, Males, UK,
1997-1999 and 2006-2008
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Figure Eight: The 20 Most Common Cancers,
Percentage Change in European Age-
Standardised Three Year Average Incidence
Rates, Females, UK, 1997-1999 and 2006-2008
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e El FPS es una medida confusa



ORIGINAL ARTICLE

FPS

BJD British Journal of Dermatology

Sun protection factors: world wide confusion

U. Osterwalder and B. Herzog
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The Sun Protection Factor (SPF) is a very popular instrument in the marketing of
sunscreens. Unfortunately it is often not understood how sunscreens work and
where the limitations of the SPF are. A lot of aspects of the SPF are :.'unfu:-.‘ing,
e.g. the race for higher and higher numbers, the effect on SPF when less sun-
screen is applied and if sunscreen should be used at all because they may block
the Vitamin D synthesis. All this has a negative impact on compliance by the
consumer or patient which is the most important influence factor in sun protec-
tion. This paper explains how sunscreens work, how the 5PF is determined and
where the limitations of the current methods exist. The dynamic view of "UV
radiation applied’ and the 'UV dose transmitted’ through the sunscreen onto the
skin as well as onto a substrate in vitro help in the understanding and are also
promising appmachcs in the in vitro assessment. A variation of the in vitro assess-
ment of a sunscreen is the in silico calculation based on the absorption spectrum
of the UV filters and an assumption about the irregular sunscreen film on the

skin. The sunscreen simulator program can be used to determine how the SPF is



FPS

Dosis minima de eritema con fotoprotector
P S =

Dosis minima de eritema sin fotoprotector

Se basa en la dosis minima de eritema (DEM)
No se considera el sub-eritema
Hay dos normas diferentes (FDA y COLIPA)

Se mide con cantidades de crema que nadie utiliza




FPS en el dia a dia real

La aplicacion inadecuada resulta en un FPS menor
Los FPS estan calculados con de 2 mg/ cm’

La aplicacién estdndar en adultos el del 25% de la cantidad idénea (0.5m
g/cm?)

SPF 30 Factor real 9.11

SPF 50+ = Factor real 14.34

SPF100 = Factor real 25.82
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e La piel delos nifos requiere medidas especiales



New Insights About Infant and Toddler Skin:

Implications for Sun Protection

&

The skin is increasingly recognized as a component of the innate im-
mune response, in addition to its role as a physical barrier. Although
the deleterious effects of solar ultraviolet radiation (UVR), including
immunosuppression and cutaneous tumorigenesis, are widely ac-
knowledged, most studies to date have concentrated on adult skin.
Despite the more sensitive nature of infant and toddler skin, little is
known about its responses to UVR exposure, whether acute or long-
term. Accumulating evidence suggests not only that the skin's barrier
protection remains immature throughout at least the first 2 years of
life but also that accumulation of UVR-induced changes in the skin may
begin as early as the first summer of life. Such evidence not only
affirms the importance of sun protection during the infant and toddler
years but underscores the need for more research to establish
evidence-based standards of care in this area. In this article we review
recent studies in which differences between the skin properties of
infants and young children and those of adults were compared, and we
discuss the implications of these differences for sun-protection prac-
tices. Pediatrics 2011;128:92-102

AUTHORS: Amy 3. Paller, MD,* John L. M. Hawk, MD.® Paul
Honig. MD © Yoke Chin Giam, MD.? Steven Hoath, MD #
M. Catherine Mack, BS.' and Georgios N. Stamatas, PhDe
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and Pulmonary Biology. University of Cincinnati College of
Medicine, Cincinnati, Ohio; "Baby Care Science and Technology.
Johnson & Johnsen Consumer and Personal Products
Worldwide, Skaliman, New Jersey: and *Baby Care Science and
Technology, Johnson & Johnson Consumer France, lssy-les-
Moulinegux, France

KEY WORDS

sun protection, epidermis/metabolism/physiology, sunscreening
agents/administration, dosage/therapeutic use,
sunburn/prevention control/therapy, skin
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physiological phenomena

ABBREVIATIONS
UVR—ultraviolet radiation



TABLE 1 Differences in Infant and Adult Epidermal Structure'2

Infants Adults
SC thickness, pum 73+ 11 105 = 21
Epidermal thickness, wm 9.7 318 BZED2
Corneocyte size, um? 949.9 + 19.1 10776 =269
' m? 4436 + 62 4759+ 83
Lipid/protein ratio 0.37 £ 00122 091 = 0.0272
7 = 00T

A Z UUT

All data are represented as average = SD (P < .05). au indicates arbitrary units.

a Johnson & Johnson, unpublished data, 2009.

Pediatrics 2011;128:92—102
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Wi Sunscreen FAQs | Americ X

C | ® https://www.aad.org/media/stats/prevention-and-care/sunscreen-fags

° How can | protect my baby or toddler from the sun?

Ideally, parents should avoid exposing babies younger than 6 months to the sun'’s rays.

The best way to protect infants from the sun is to keep them in the shade as much as possible, in addition to
dressing them in long sleeves, pants, a wide-brimmed hat and sunglasses. Make sure they do not get overheated

and that they drink plenty of fluids. If your baby is fussy, is crying excessively or has redness on any exposed skin,
take him or her indoors.

Sunscreen use should be avoided if possible in babies younger than 6 months.

Parents of infants and toddlers 6 months and older may apply a broad-spectrum, water-resistant sunscreen with
an SPF of 30 or higher to their children’s exposed skin that is not covered by protective clothing, according to the
instructions on product label. The sunscreen should be reapplied approximately every two hours, or as often as the
label says. Sunscreens that use the ingredients zinc oxide or titanium dioxide, or special sunscreens made for

infants or toddlers may cause less irritation to their sensitive skin.'®

Q Can | use the sunscreen | bought last summer, or do | need to purchase a new bottle each year? Does it

lose its strength?

L doi130024.pdf A
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* La educaciony las creencias resultan relevantes
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A comparison of patterns of sun protection during beach
holidays and everyday outdoor activities in a population

sample of young German children
J. Li, W. Uter, A. Pfahlberg and 0. Gefeller
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Background Reducing exposure to ultraviolet (UV) radiation is the main effective
measure for preventing skin cancer. Educational campaigns targeting sun protec-
tion have been focused either on behaviour on the beach during the summer
holiday alone, or during everyday outdoor activities of the children. Litle is
known about the comparison between these different settings.

Objectives To analyse whether parents apply similar protective measures to reduce
UV exposure for their young children in different outdoor environments.

Methods Families (n = 2619) with children aged 3-6 years (response: 64:7%)
were enrolled in a population-based survey in the German city of Erlangen and
its surrounding rural county. Using a self-administered standardized question-
naire parents gave information about demographic and photosensitivity data of
their children, their knowledge about risk factors for skin cancer and their typical
instructions given o their children when these played outside on a summer day
in different outdoor environments.
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Evolution of sun-protection measures for children
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Department of Dermatology, Hopital Ambroise Paré, Boulogne-Bilancour, France

"Roche, Boulogne-Billancourt, France
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Abstract
Background The prevention of melanoma can be significantly improved by targeting information directly towards the

subpopulation of children and, as a means to achieve it, towards young parents.

Objectives The objective of this analysis was to determine the evolution over time of the sun-protection measures
adopted by parents for their young children,

Methods The Edifice Melanoma survey was based on telephone interviews of a representative sample of 1502 sub-
jects aged =18 years. This particular analysis focuses on 864 adults whose children are exposed to the sun for more than
10 days a year. We compared the characteristics and attitudes of two sub-groups of parents with regard to sun protec-
tion of young children: current-day behaviour of parents with children <15 years and behaviour in the past of parents
whose children are now =15 years,

Results Present-day parents are more likely than those of previous generations to systematically or often use hats
(26% vs. 90%, P = 0.01), protective clothes (92% vs. 84%, P = 0.01), sunscreen (89% vs. 80%, P < 0.01) and sun-
glasses (63% vs. 44%, P < 0.01) for their children. Systematic application of sunscreen is also more frequent today than
several years ago as reported by 819% of present-day parents vs. 74% of those in the past (F < 0.05). Cream is reapplied
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e Lavitamina D no se afecta por los protectores solares



Sunscreens A and B Prevented Sunburn Erythema as Assessed by
Reflectance Spectroscopy on Volunteer Chests
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Sunscreen users did not sunburn but non-interventional group did




Change in 25(0OH) Vitamin D Levels in Sunscreen Groups A and B and Non-
Interventional Group C (similar results from both laboratories)
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sunscreen apparently better than mostly UVB sunscreen




Claves en Fotoproteccion

* Es posible la fotoproteccion oral
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A Phase 3 Randomized Trial of Nicotinamide
for Skin-Cancer Chemoprevention

Andrew C. Chen, M.B., B.S., Andrew J. Martin, Ph.D., Bonita Choy, M.Med.,
Pablo Fernadndez-Pefias, Ph.D., Robyn A. Dalziell, Ph.D.,
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Haryana M. Dhillon, Ph.D., Janette L. Vardy, M.D., Anne Kricker, Ph.D.,
Gayathri St. George, M.Sc.Med., Niranthari Chinniah, M.B., B.S,,
Gary M. Halliday, D.Sc., and Diona L. Damian, Ph.D.

ABSTRACT

N Engl ) Med 2015;373:1618-26.
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* Se puede asociar reparacion del DNA al protector solar



Cuando hay un déficit en los sistemas de reparacion del ADN danado
por la radiacion se produce un aumento en los tumores cutaneos

Edad de aparicidn de cancer de piel en condiciones normalesy
xeroderma pigmentoso (XP) de los pacientes de cancer de piel.
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Kraemer K PNAS 1997;94:11-14
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New Agents for Prevention of Ultraviolet-induced Nonmelanoma
Skin Cancer

William L. Camp, MD, MPH', Jennifer W. Turnham, BS', Mohammad Athar, PhD"-f, and
Craig A. Elmets, MD"-T

‘Depariment of Dermatology. University of Alabama at Birmingham, Birmingham, AL.

Photolyase

Photolyase is a DNA repair enzyme derived from the algae, Anacysiis midufans. It binds to
UV-induced cvecloburane pyrimidine dimers and pyrimidine-pyrimidone (6—4)
photoproducts. Following exposure to photoreactivating light (300-500 nmy). it converts
them back to their monomeric form via photoinduced electron transfer. Similar to T4NS.
photolyase has been encapsulated into a liposomal lotion that penetrates the stramum
corneum and is absorbed by epidermal cells.5” In UVB-irradiated human skin. the
applicarion of liposomal photolvase lotion plus photoreactivating light resulted in a 40—
45% reduction in cyclobutane pyrimidine dimers and restored [FN-y—induced keratinocvie
ICAM-1 expression. thereby diminishing UV -induced immunosuppression.
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Topical Application of Preparations Containing DNA Repair
Enzymes Prevents Ultraviolet-Induced Telomere Shortening

and c-FOS Proto-Oncogene Hyperexpression in Human Skin:
An Experimental Pilot Study

Enzo Emanuele MD,*Velimir Altabas MDD, Karmela Altabas MD.* and Enzo Berardesca MD¥*

‘Department of Health Sciences, University of Pavia, Pavia, Italy
*Clinical Hospital “Sestre Milosrdnice™, Zagreb, Croatia
fSan Gallicano Dermatological Institute, R.ome, [taly

ABSTRACT

The exposure to ultraviolet radiation (LUWR) is one of the most important risk factors for skin aging and increaseas the risk of ma-
lignant transformation. Telomere shortening and an altered expression of the proto-oncogene o-FOS are among the key molecular
mechanisms associated with photoaging and turmarigenesis. Photolyase from A, nidulans and endonuclease from M. [uteus are
x¥enogenic DMMA repair enzymes which can reverse the molecular events associated with skin aging and carcinogenosis caused by
UVR exposure. Therefore, the purpose of this study was to investigate whether the topical application of preparations containing
DMA repair enzymes may prevent UVE-induced acute telomere shortening and FOS gene hyperexpression in human skin biopsies.
Twelve volunteers (Fitzpatrick skin types | and Il were enrolled for this experimental study, and six circular areas (10 mm diameter]
were marked out on the nonexposed lower back of each participant. One site was left untreated (site 1: negative control), whereas
the remaining five sites (designated sites 2-6) were exposed to solar-simulated UVR at 3 times the MED on four consecutive days.
Site 2 received UVR only (site 2: positive control), whereas the following products were applied to sites 3-8, respectively: vehicle
{moisturizer base cream; applied both 30 minutes before and immediately after each irradiation; site 3); a traditional sunscreen (55,
SPF 50) 30 minutes before irradiation and a vehicle immediately after irradiation (site 41; a 55 30 minutes before irradiation and an
endonuclease preparation immediately after irradiation (site 5); a 55 plus photolyase 30 minutes before irradiation and an endonucle-
ase preparation immediately after irradiation (site §). Skin biopsies were taken 24 h after the last irradiation. The degree of telomere
shortening and c-FOS gene expression were measured in all specimens. Strikingly, the combined use of a 55 plus photolyase 30
minutes befare irradiation and an endonuclease preparation immediately after irradiation completely abrogated telomers shortening
and c-FOS5 gene hyperexpression induced by the experimental irradiations. We conclude that the topical application of preparations
containing both photolyase from A, niduwlans and endonuclease from M. lutews may be clinically useful to prevent skin aging and
carcinogenesis by abrogating UWVR-induced telomere shortening and c-FOS gene hyperaxprassion.

J Orugs Dermatal. 2013;120901017-1021.



c-FOS Expression Values for the Six Experimental Sites

1 Baseline (reference) - 0.74 £ 0.19
2 Ultraviolet radiation only + 1.27 +0.22
3 Vehicle + 1.24 + 0.33
1 Sunscreen alone before N 111 + 0.42

irradiation

Sunscreen before
- irradiation and . 0.97 + 0.27
endonuclease after

irradiation

Sunscreen plus photolyase
5 before irradiation and N 0.78 + 0.22
endonuclease after

irradiation

J Drugs Dermatol. 2013;12(9):1017-1021.
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Claves en Fotoproteccion

* Los médicos deberiamos ser proactivos en proteccion solar



Research

Original Investigation

Trends in Sunscreen Recommendation Among US Physicians

Kristie L. Akamine, MD; Cheryl J. Gustafson, MD; Scott A, Davis, MA; Michelle M. Levender, MD;
Steven R, Feldman, MD, PhD

IMPORTANCE Sunscreen is an important part of sun protection to prevent skin cancer but
may not be recommended as often as guidelines dictate.

OBJECTIVE To evaluate trends in sunscreen recommendation among physicians to determine
whether they are following suggested patient-education guidelines regarding sun protection,
and to assess data regarding physician sunscreen recommendations to determine the
association with patient demographics, physician specialty, and physician diagnaosis,

DESIGN, SETTING, AND PARTICIPANTS The National Ambulatory Medical Care Survey was
queried to identify patient visits to nonfederal outpatient physician offices at US ambulatory
care practices (January 1, 1989-December 26, 2010) during which sunscreen was
recommended.

MAIN OUTCOMES AND MEASURES Frequency of sunscreen recommendation.

RESULTS According to the National Ambulatory Medical Care Survey, there were an

estimated 18.30 billion patient visits nationwide. Physicians mentioned sunscreen at

approximately 12.83 million visits (0.07%). Mention of sunscreen was reported by physicians

at 0.9% of patient visits associated with a diagnosis of skin disease. Dermatologists recorded

the mention of sunscreen the most (86.4% of all visits associated with sunscreen). However,

dermatologists reported mentioning sunscreen at only 1.6% of all dermatology visits.

Sunscreen was mentioned most frequently to white patients, particularly those in their eighth

decade of life, and least frequently to children. Actinic keratosis was the most common Author Affiliations: Center for
diagnosis associated with sunscreen recommendation. EfHD?;E;IF ﬁ m&hﬁ;ﬁ g{r:il:

JAMA Dermatol. 2014;150(1):51-55.



Figure. Trend in Sunscreen Recommendations by All Physicians at Skin

Disease Visits: National Ambulatory Medical Care Survey, 1989-2010
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Efforts to reduce skin cancer through EDUCATION

include creating AWARENESS of a sensible approach

to sun exposure, encompassing preventive measures
and early detection of signs of skin cancer.

AFTERCARE of skin cancer varies
considerably, depending on a
nurmber of factors — which
techniguefiherapy was used, how
extensively the cancer had spread,
and patient-specific factors such as
general health, age, and medical
history. Close cooperation between
patient, healthcare professionals
and medical facilities is essential.

Treatment

Depending on the type of skin cancer, different
kinds of TREATMENT with different levels of
evidence are used. They include surgery,
systemicitopical chemotherapy, photodynamic
therapy, biologicals, and radiotherapy

Prevention

Diagnosis

Adherence to PREVENTIVE
measures such as wearing
protective clothing, seeking shade,
and using sunscreens is the key to
reducing the harmiul effects of
ultraviolet radiatson.

Signs of skin cancer differ according to
the type of malignancy. Being aware of
these signs helps to determine the
right time to seek professional help
and to get a definite DIAGNOSIS.

BJD © 2012 British Association of Dermatologists 2012 167 (Suppl. 2), pp85-93



Mensajes para llevar a la practica

La radiacion UV es la principal causa del cancer de piel
El fotodano acumulado desde la infancia es relevante
La atmosfera y la sombra son fotoprotectoras

Los protectores solares pueden contribuir a disminuir el
riesgo de cancer de piel

El FPS es una medida confusa

La piel de los nifios requiere medidas especiales

La educacion y las creencias resultan relevantes

La vitamina D no se afecta por los protectores solares

Es posible la fotoproteccion oral

Se puede asociar reparacion del DNA al protector solar

Los médicos deberiamos ser proactivos en proteccion solar
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