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Melanoma



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 I and II 

melanoma. 

Charles M. Balch et al. JCO 2009;27:6199-6206

©2009 by American Society of Clinical Oncology



Melanoma

Davies et al. 2015. Cancer Epidemiol Biomarkers Prev



Non-Melanoma Skin Cancer

Squamous Cell Cancer Basal Cell Cancer (Rodent ulcer)



UK Cancer incidence 2010

Cancer Research UK. http://www.cancerresearchuk.org
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UK Cancer mortality 2010

Cancer Research UK. http://www.cancerresearchuk.org





Global burden of disease 
Top 20 risk factors in 2010 

The Lancet  2013 380,  2224 - 2260



BP and IHD correlate with latitude
IHD and latitude

MRC-HPA Centre for Environment and Health (1980 data)

y = 0.144x + 129.02

R² = 0.2565
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Zitterman. Progress in Molecular Biophysics 2006



BP is lower in summer



Serum vitamin D levels inversely correlate with BP 
and CVD

Ann Intern 
Med. 2010;152(5):307-314

Heatherbank Museum of Social Work



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. 

Chowdhury R et al. BMJ 2014;348:bmj.g1903

©2014 by British Medical Journal Publishing Group



Oral Vitamin D supplementation has no effect 
on BP

Pittas et al. Ann Intern 
Med. 2010;152(5):307-314



….or IHD, Stroke or Cancer

Bolland et al. Lancet Diabetes Endocrinol.  2014





From NO to Nitrite and Nitrate….and Back Again:
Role in Mammalian Biology

Nitric oxide Nitrite
Nitrate

L-arginine

Nitric oxide
Nitric oxide synthases

Vasodilation
Neurotransmission
Cell signalling
Immune regulation
Inflammation
Apoptosis



From NO to Nitrite and Nitrate….and Back Again:
Role in Mammalian Biology

Nitrate
Nitric oxide Nitrite

Weller et al JID 1998
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From NO to Nitrite and Nitrate….and Back Again:
Role in Mammalian Biology

Nitrate
Nitric oxide Nitrite

Weller et al JID 1998
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Nitric oxide synthases

Vasodilation
Neurotransmission
Cell signalling
Immune regulation
Inflammation
Apoptosis

Nitrate reductase.  UV + RSH↓O2  ↑H+
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Mowbray et al JID 2009

The skin contains significant stores of 
bound NO species

Weller et al JID 1998
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UVA dose dependently releases NO from 
human skin

Liu et al JID 2014



Sunlight

Bound 
NO stores

Mobilized 
NO stores

NO Synthase
Activity

Diet

Skin NOx

Export of 
NO-like Bioactivity

Can cutaneous NO can be exported to 
the circulation following UVR?

Feelisch et al Eur Heart J 2010



UVA

MAP Change from Baseline
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Liu et al JID 2014



Nitrite (Sham vs Active)
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UVA lowers circulating NO3 and 
increases NO2

Liu et al JID 2014



Forearm Plethysmography

NOS antagonist (L-NMMA) infused to brachial artery
Arm irradiated (or sham)



UVA vasodilates arterial vasculature

Liu et al JID 2014



Christopher JL  Murray , Majid  Ezzati , Abraham D  Flaxman , Stephen  Lim , Rafael  Lozano , Catherine  Michaud , Mohse...

GBD 2010: design, definitions, and metrics

The Lancet Volume 380, Issue 9859 2012 2013 2063 - 2066

http://dx.doi.org/10.1016/S0140-6736(12)61899-6



UVA inversely correlates with pre-
dialysis BP 

355,831 patients
2178 dialysis units
Thrice weekly for 3 years





UV and metabolic syndrome

Shelley Gorman
Telethon Institute of Child Health
West Australia Geldenhuys et al.  Diabetes. 2014



Fig1 A Percentage weight gain

B Glucose tolerance test

C Fasting insulin

D Gonadal fat pad

UV and metabolic syndrome

• UV (erythemal or 
sub-erythemal) 
reduces metabolic 
syndrome

• Vitamin D 
independent. 

Geldenhuys et al.  Diabetes. 2014



A B C

UVR or topical NO limit weight gain 
and ITT impairment

Geldenhuys et al.  Diabetes. 2014



Global burden of disease 
Top 20 risk factors in 2010 

The Lancet  2013 380,  2224 - 2260



…but what about skin cancer?

• Entire Danish population 
aged > 40 

• 1990-2006.
• 4.4 million individuals
• Confounders

– Occupation
– Education

• Exposures
– NMSC
– MM

• Outcomes
– MI
– Hip fracture
– Death

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



…but what about skin cancer?

Non-melanoma skin cancer.
OR all cause death.  0.96 (0.95-0.97)
OR MI 0.87 (0.85-0.9)



• 30,000 Swedish Women
• 20 years follow up
• Sun habits

– Sun bed use
– Summer sunbathing
– Winter sunbathing
– Foreign hols

• Confounders
– Marital status
– Education
– Income
– Smoking
– Alcohol
– Pregnancies
– Comorbidity

• DM/Anticoag/CVS

– BMI
– Exercise



Sun 
exposure

Alive Dead HR 95%CI

0 1352 364 1 Ref

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

Lindqvist et al. J Internal Med. 2014
Lindqvist et al. J Internal Med. 2016







…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.4

Gimotty and Glanz JCO 2010.

……this carefully executed and ambitious study is commendable……
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.

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.

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.

Green A C et al. JCO 2011;29:257-263©2011 by American Society of Clinical Oncology

Dead

Alive

Sunblock Control

21 12

791 797 p=.116



Nambour Skin Cancer Prevention Trial follow-up profile.

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

©2011 by American Society of Clinical Oncology
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Pittas et al. Ann Intern Med. 2010



Liu et al. JID. 2014

Pittas et al. Ann Intern Med. 2010



Lindqvist et al. J Int Med 2014Liu et al. JID. 2014

Pittas et al. Ann Intern Med. 2010



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
• Sunlight has health 

benefits.
• Vitamin D only 

accounts for some 
of these.

• ‘All cause mortality’ 
trumps skin cancer 
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