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ULTRA-VIOLET LIGHT AND SKIN

CANCER.
BY G. M. FINDLAY, 0.B.E., M.D., Sc.D.Ep1v,

(F'rom the Laboratories of the Imperial Cancer Research
Fund, London.)

CHART 2.
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1-10 = Mice tarred twice weekly and exposed to the mercury«
vapour lamp for one month.
£1-20 = Mice tarred twice weekly for one month,
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! CHART 3.

s ft Mice exposed to ultra-violet light.
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Melanoma
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Survival curves from the American Joint Committee on Cancer Melanoma Staging Database
comparing (A) the different T categories and (B) the stage groupings for stages | and Il

melanoma
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Melanoma

™ | DA T
1 . “ | \ \ | 1% )
4 W ) \ 5 ) OR (95% CI*
1 ta ‘ ARA ! Risk factor n =12,387 N
\ LAY g3 Hait colot
\ " £ \ Brown/black 1 7.704
X - \ Red L76 (L41-236) 3608
Blond L4l (L19-187) 942
Skin type
m+w 1 7508
1+ 166 (1.36=-2.0M) 665
Freckling
Mo 1 5129
Yes 158 (1.25-2.01) 5,050
Family histary of melanoma
MNa 1 9054
e 174 (121-2.46) &id4
Total body nevus count distribution™
O%-50% 1 1354
S0%-75% LE4 (112-230) &8
T5%-90% 272 (183=-3.81) Tod
=00 550 (3.73-7.B9) Fon
Larpe nevi on body (=5 mm)
Mane 1 1851
-2 226 (1L29-368) Lo41
=3 410 (219-7.08) T2
Surbure”
Mo 1 3080
Yes 128 (LO5-LZT} 6070

Wriialh s ces P s ae sale e o sl dhleteshbonb s Fac dcssnaia s ol dokanil cudalis

Davies et al. 2015. Cancer Epidemiol Biomarkers Prev



Non-Melanoma Skin Cancer

Squamous Cell Cancer Basal Cell Cancer (Rodent ulcer)




UK Cancer incidence 2010
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UK Cancer mortality 2010
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“Slim has a dry scaly patch on bis neck! Ride to
town and bring the dermatologist.”
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BP and IHD correlate with latitude

IHD and latitude
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BP is lower in summer
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Serum vitamin D levels inversely correlate with BP

and CVD

Annals of Internal Medicine | REviEw

Systematic Review: Vitamin D and Cardiometabolic Outcomes

Anastassios G. Pittas, MD, MS; Mei Chung. MPH; Thomas Trikalinos, MD: Joanna Mitri, MD; Michael Brendel, BA; Kamal Patel, MPH;
Alice H. Lichtenstein, DSc; Joseph Lau, MD; and Ethan M. Balk, MD, MPH

Ann Intern
Med. 2010;152(5):307-314
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Fig 2 Association of circulating 25-hydroxyvitamin D concentrations with all cause mortality,

based on primary prevention cohorts. *Indirect comparisons based on available studies with

relevant information in each category; summary estimates presented were calculated using
random effects models.
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Mean SystolicBlood Pressure

Oral Vitamin D supplementation has no effect
on BP
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....or IHD, Stroke or Cancer
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From NO to Nitrite and Nitrate....and Back Again:
Role in Mammalian Biology
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From NO to Nitrite and Nitrate....and Back Again:
Role in Mammalian Biology
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Weller et a/JID 1998



From NO to Nitrite and Nitrate....and Back Again:
Role in Mammalian Biology
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Nitrate reductase. UV + RSH

Weller et a/JID 1998



The skin contains significant stores of

bound NO species
NO;” % NO,” <% NH,*
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UVA dose dependently releases NO from
human skin

UVA energy (j/cm?)
0 15 30 |’
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Sham-irradiated group

Liu et a/JID 2014




Can cutaneous NO can be exported to

the circulation following UVR?
Sunlight

Skin NOx

NO Synthase

Activity
Bound Mobilized
->

o Export of 2
let NO-like Bioactivity

Feelisch et a/Eur Heart J 2010




UVA lowers BP
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UVA lowers circulating NO, and
Increases NO,,
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Forearm Plethysmography

NOS antagonist (L-NMMA) infused to brachial artery

Arm irradiated (or sham)



UVA vasodilates arterial vasculature
FBF Change from Baseline (+) L-NMMA
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UVA inversely correlates with pre-
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UVA Irradiation of Human Skin Vasodilates
Arterial Vasculature and Lowers Blood Pressure
Independently of Nitric Oxide Synthase

Donald Liu', Bernadette O. Iernandef, Alistair Hamilton®, Ninian N. Lang®, Julie M.C. Gallagher",
David E. Hewa', Martin Feelisch® and Richard B. Weller'*

Joumal of Investigative Dormalology advance online 4,:L:|.1| ication, 20 Fd:rudr}- 2014; doi:10.1038/id.2014.27

Amarican
Diabetes
Association.

Diabetes Volume 63, sss 2014

Sian Geldenhuys,! Prue H. Hart,! Raelene Endersby,! Peter Jacoby,! Martin Feelisch,” Richard B. Weller,®
Vance Matthews,* and Shelley Gorman?!

Ultraviolet Radiation
Suppresses Obesity and
Symptoms of Metabolic
Syndrome Independently
of Vitamin D in Mice Fed a
High-Fat Diet

Diabetes 2014;63:1-11 | DOl: 10.2337/0b13-1675
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UV and metabolic syndrome
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High blood pressure ]
Tobacco smoking, including second-hand smoke |
Household air pollution from solid fuels:
Diet low in fruits |
Alcohol use
High body-mass index |
High fasting plasma glucose ]
Childhood underweight |
Ambient particulate matter pollution i
Physical inactivity and low physical activity-
Diet high in sodium i
Diet low in nuts and seeds |
Iron deﬁciency-
Suboptimal breastfeeding i
High total cholesterol i
Diet low in whole grains 4
Diet low in vegetables:
Diet low in seafood omega-3 fatty acids
Drug use :
Occupational risk factors for injuries

|

obal burden of disease
0 20 risk factors in 2010

Bl Cancer

B Cardiovascular and
circulatory diseases

1 Chronic respiratory
diseases

B Cirrhosis

O Digestive diseases

[ Neurclogical disorders

1 Mental and behavioural
disordars

Wl Diabetes, urogenital,
blood, and endocrineg

=1 Musculoskslatal dizorders

B Other non-communicable
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Bl HiV/AIRS and tuberculosis

] Diarrhoea, lower respiratory
infections, and other
common infectious diseases

1 Neglected tropical diseases
and malaria

Bl Maternal disorders

= Meenatal disorders

1 Mutritional deficiencies

1 Other communicable diseases
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@ Linintentional injuries

Bl Intentional injuries

= war and disaster

The Lancet 2013 380, 2224 - 2260
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...but what about skin cancer?

Skin cancer as a marker of sun exposure
associates with myocardial infarction, hip
fracture and death from any cause

1.3 - _ 1.3 ¢ . ; 1 . 2z,
Peter Brondum-Jacobsen, ~ Berge G Nordestgaard, ~ Sune F Nielsen and Marianne Benn

* Entire Danish population * Exposures

¥

aged > 40 — NMSC
* 1990-2006. — MM
* 4.4 million individuals * QOutcomes
 Confounders — Ml

— Occupation — Hip fracture

— Education — Death

ol. 2013 Oct;42(5):1486-96



...but what about skin cancer?

Skin cancer as a marker of sun exposure
associates with myocardial infarction, hip
fracture and death from any cause

1.3 - 1 1.3 ¢ : 3 1 . 2.3
Peter Brondum-Jacobsen, ~ Berge G Nordestgaard, = Sune F Nielsen and Marianne Benn™*

Non-melanoma skin cancer.
OR all cause death. 0.96 (0.95-0.97)

OR M| 0.87 (0.85-0.9)



Original Article @ Journal of INTERNAL MEDICINE
dai: 10.1111 /joim. 12251

Click here to view the Editorial Comment by N. G. Jablonski

Avoidance of sun exposure is a risk factor for aII cause
mortality: results from the Melanoma in Southern Sweden
cohort

® P. 6. Lindguist', E. Epstein®, M. Landin-Olsson®, C. Ingvar’, K. Nielsen®, M. Stenbeck® & H. Olsson’

30,000 Swedish Women <« Confounders

20 years follow up — Marital status
* Sun habits — Education
— Sun bed use — Income
— Smoking

— Summer sunbathing
— Alcohol

— Pregnancies

— Winter sunbathing

— Foreign hols
— Comorbidity

 DM/Anticoag/CVS
— BMI

— Exercise



Sun Dead 95%Cl
exposure
0 364 1 Ref

1352
1 6229 771 0.8 0.7-0.9
2 8384 782 0.71 0.6-0.8
3 8081 508 0.61 0.5-0.7
4 2927 115 0.53 0.4-0.7
100+
Women Women Model 1
aliva dead HR  95% Cl 98-
£
Use of sunbeds?" %; .
Mo 11,117 1.825 1.0 raf é
Yos 12 856 720 077 O07-08 94- Avoiding sun exposure
————— Moderate sun exposure
_ _ | — Most active sun exposure
Lindqvist et al. J Internal Med. 2014 L T = x

Lindqvist et al. J Internal Med. 2016 bl



VYOLUME 28 - NUMBER 3 - JANUARY 20 2011

Reduced Melanoma After Regular Sunscreen Use:
Randomized Trial Follow-Up

Adeéle C. Green, Gail M. Williams, Valerie Logan, and Geoffrey M. Strutton

See accompanying editorial on page 249

INTRODUCTION b & |

The need for more effective prevention of mela-

noma is recognized around the world as dimbing ANy S.
incidence and high mortality in white populations 0 A
persist.'” In the United States, approximately AL T X
68,700 new melanoma occurrences and more than | SERCNT q
8,600 deaths were expected to occur in 2009.* Expo- T N~ x——x.,::‘i

sure to solar ultraviolet (UV) radiation is the only
established modifiable cause of melanoma.™®



VOLUME 29 - NUMBER 3 - JAMUARY 20 2011

Reduced Melanoma After Regular Sunscreen Use:
Randomized Trial Follow-Up

Adéle C. Green, Gail M. Williams, Valerie Logan, and Geoffrey M. Strutton

See accompanying editorial on page 249

Results
Ten years after trial cessation, 11 new primary melanomas had been identified in the daily

sunscreen group, and 22 had been identified in the discretionary group, which represented a
reduction of the observed rate in those randomly assigned to daily sunscreen use (hazard ratio
[HR], 0.50; 95% CI, 0.24 to 1.02; P = .051). The reduction in invasive melanomas was substantial
i(n = 3 in active v 11 In control group; HR, 0.27; 95% CI, 0.08 to 0.97) compared with that for
preinvasive melanomas (HR, 0.73; 95% CI, 0.29 to 1.81).



VOLUME 295 - NUMBER 3 - JAMUARY 20 2011

Reduced Melanoma After Regular Sunscreen Use:
Randomized Trial Follow-Up

Adéle C. Green, Gail M. Williams, Valerie Logan, and Geoffrey M. Strutton

See accompanying editorial on page 249

...an ambitious and unique study: it was conducted in a region with the
highest rate of skin cancer in the world, had a follow-up period of 10 years
after the trial, and achieved relatively high rates of compliance among the
participants assigned to the group using sunscreen.#

Gimotty and Glanz JCO 2010.

...... this carefully executed and ambitious study is commendabile......
Hensin Tsao. NEJM Journal Watch 2011

unprecedented and is not likely to be replicated given the magnitude of the
study, the long-term follow-up, and the high rate of compliance of participants.
Bigby and Kim. Arch Derm. 2011



Nambour Skin Cancer Prevention Trial follow-up profile.

Residents of Nambour invited to attend
{N = 1,850}

Did not attend survey
‘ {(n=203)

Attended baseline survey and were eligible
(n=1,647)

| Declined {n=22)
| Not examined (n=4)

Randomly assigned
{n=1,621)

Assigned to sunscreen intervention
(n=812)
1

Assigned to no sunscreen intervention
(n =809)
1

Green A C et al. JCO 2011;29:257-263

©2011 by American Society of Clinical Oncology



Nambour Skin Cancer Prevention Trial follow-up profile.

Residents of Nambour invited to attend

{N = 1,850)
Did not attend survey
{n=203)
Attended baseline survey and were eligible
(n=1,847)
Declined {n=22)
Not examined (n=4)

Randomly assigned
{n=1,621)

Assigned to sunscreen intervention
{n=2812)

Assigned to no sunscreen intervention
(n = 809)

Died
(h=12)

Green A C et al. JCO 2011;29:257-263

©2011 by American Society of Clinical Oncology




Nambour Skin Cancer Prevention Trial follow-up profile.

Randomly assigned
{n=1,621)

Assigned to sunscreen intervention Assigned to no sunscreen intervention
(n=812) (n = 809)

Died Died
(n=21) (n=12)

Sunblock Control

Dead 21 12

Alive /91 | 797 p=.116

ciety of Clinical Oncology Green A C et al. JCO 2011;29:257-263




Nambour Skin Cancer Prevention Trial follow-up profile.

Residents of Nambour invited to attend

(N = 1,850)
Did not attend survey
{n=203)
Attended baseline survey and were eligible
(n=1,647)
Declined {n=22)
Not examined (n=4)

Randomly assigned

(n=1,621)
Assigned to sunscreen intervention Assigned to no sunscreen intervention
(n=812) {n = 809)
Passive participants Active participants Passive partifipants
at start of follow-up at start of follow-up at start of fgfllow-up
{n=125) {n=673) (n=724)
Active became Active became
passive participants passive participants
during follow-up during follow-up
(n =190} Died {n=180)

{n=8)

Died
(n=58)

Withdrew consent
(n=1)

drew consent
in=1)

Passive participants Active participants
at end of follow-up at end of follow-up
{n = 306) {n = 428)

Active participa
at end of follow-up
{n=418)

ssive participants
at end of follow-up
(n=294)

Green A C et al. JCO 2011;29:257-263

©2011 by American Society of Clinical Oncology
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Mean population BP and latitude
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The Edinburgh message

“....when you have
eliminated the impossible,
whatever

remains, however
improbable, must be the
truth.”

(Sherlock Holmes: The
Sign of Four)




The Edinburgh message

e Sunlight has health
benefits.

* Vitamin D only
accounts for some
of these.

e ‘All cause mortality’
trumps skin cancer
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