
The burden of keratinocyte cancer:
Occurrence, multiplicity and predicting risk

David Whiteman, Nirmala Pandeya, Bridie Thompson, Padmini Subramaniam, 
Jean Claude Dusingize, Rachel Neale, Adele Green, Catherine Olsen



QIMR Berghofer Medical Research Institute

• Keratinocyte cancers exceedingly common
• High disease burden (morbidity, mortality, costs)

• Very few population-based registries
• Population-based data on incidence, 

multiplicity and risk are scarce

Background

© |   2



QIMR Berghofer Medical Research Institute

Background
• Keratinocyte cancers exceedingly common
• High disease burden (morbidity, mortality, costs)

• Very few population-based registries
• Population-based data on incidence, 

multiplicity and risk are scarce

© |   3



QIMR Berghofer Medical Research Institute

Background

© |   4



QIMR Berghofer Medical Research Institute

AIMS
For melanoma and SCC and BCC, to 
• define causal pathways
• measure absolute risks associated with sun 

exposure, phenotype, demography & genotype
• develop and validate risk prediction tools
• measure the health burden / costs
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Methods

Incidence and multiplicity

Risk Prediction

Next steps

Overview
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Invite 200,000 people 
aged 40-69 years

Collect information at 
baseline

QSkin Survey
Paper
Online

Follow up 
Data linkage

biospecimens
dermoscopy

imaging
pharmacology
pathology

health services
behaviours

QSKIN overview



Demographics:
Age, Marital status, Place of birth, Residential history
Health insurance, Education, Occupation, Ancestry

Phenotype:
skin colour, burning, tanning, eye & hair colour, freckling & moles

Sun exposure and sun protection:
Sunburns, sunscreen use, time spent outdoors, tanning beds

Medical history:
self-rated health, history of skin cancers, medication use, family history 
of melanoma, self-rated melanoma risk

Skin checks:
history of skin examination

Height, weight and lifestyle:
trouser/dress size, smoking & alcohol, fruit, fruit juice, vegetables, 
hours of sleep, self-rated stress past year

Women only:
age at menarche/menopause, contraceptive & hormone use, number 
of children, endometriosis

Baseline data collection
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Procedure Item Numbers
Surgical Excision Benign Lesions 

(8 items)

31205, 31210, 31215, 31220, 31225, 31230, 31235, 
31240

BCC & SCC 
First Surgical Excision
(8 items)

31255, 31260, 31265, 31270, 31275, 31280, 31285, 
31290

BCC & SCC
Residual and Recurrent previously 
treated surgically
(24 items)

31256, 31261, 31266, 31271, 31276, 31281, 31286, 
31291, 31257, 31262, 31267, 31272, 31277, 31282, 
31287, 31292, 31258, 31263, 31268, 31273, 31278, 
31283, 31288, 31293, 

BCC & SCC
Residual and Recurrent previously 
treated non-surgically

31295

Biopsy 30071

Other treatment 
(cryotherapy or serial 
curettage)

Benign Lesion 30195

Premalignant Lesion 30192

Malignant Lesion
(5 items)

30196, 30197, 30202, 30203, 30205

Medicare Benefits Schedule
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• 97% MBS claims for KC excision had synchronous MBS 
claims for anatomical pathology

• 98% histologically-confirmed KCs had corresponding 
MBS claim for KC excision

Concordance of outcomes data

Thompson et al, Aust NZ J Public Health. 2016; 40:154-8
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Incidence and multiplicity

Risk Prediction

Next steps
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X

Cumulative incidence of KC (MBS data)
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Number of KC 
excisions

Females Males Total

None 86% 79% 83%

1 9% 11% 10%

2 2% 4% 3%

3-5 3% 5% 4%

6+ <1% 1% <1%

Medicare data 
‘All comers’
N=40,383

Multiplicity of KC (3 years of follow-up)
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KC incidence (“all comers”)

Person-based
(x10-5 pyar)*

Lesion-based
(x10-5 pyar)*

KC ASR 
(Medicare data)

5,794 11,670

BCC ASR
(histology data)

3,282 6,915

SCC ASR
(histology data)

1,262 1,991

*Standardised to the US 2000 Standard Population
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KC incidence (“cleanskins”)

Person-based
(x10-5 pyar)*

Lesion-based
(x10-5 pyar)*

KC ASR 
(Medicare data)

2,039 3,396

BCC ASR
(histology data)

1,288 2,125

SCC ASR
(histology data)

429 594

X

*Standardised to the US 2000 Standard Population
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Age-specific incidence of BCC & SCC (histology data)
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Methods

Incidence and multiplicity

Risk Prediction

Next steps

Overview
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Triage

Higher

Lower

Why predict risk of skin cancer?
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Why predict risk of skin cancer?
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Objective

To derive and validate a risk 

stratification tool for keratinocyte 

cancers using data from a

prospective Australian study.

Basal cell cancers

Squamous cell cancers

Risk prediction
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• Participants
• 43,794 consented participants (24%)

• Exclude 1657 with prior melanoma history

• 38,726 participants with link to Medicare data
• ⅔ random sample for derivation (n=25,842)
• ⅓ random sample for validation (n=12,884)

• Risk factors
• Self-reported demographics, phenotype, sun exposure collected at 

baseline 
• Outcome

• Data linkage to Medicare over 3 yrs
• First surgical excision of keratinocyte cancer (Medicare data, n=6,348)

Methods
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Model development
Univariate associations PRIMARY ANALYSIS

• Age p<0.001
• Sex p<0.001
• Ethnicity p<0.001
• Place of birth p<0.001
• Unexposed skin colour p<0.001
• Skin burning p<0.001
• Skin tanning p<0.001
• Eye colour p<0.001
• Hair colour p<0.001
• Freckles p<0.001
• Moles p<0.001
• Sunburns in childhood p<0.001
• Sunburns in adolescence p<0.001
• Sunburns in adulthood p<0.001
• Sunbeds p<0.006
• Time outdoors on weekdays p<0.001
• Time outdoors on weekends p=0.021
• Number of excised skin cancers p<0.001
• Number of destroyed skin lesions p<0.001
• Family history melanoma p<0.001
• Aspirin frequency p<0.001
• Smoking status p=0.484 © |   28
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Model development
Multivariate associations PRIMARY ANALYSIS

• Age p<0.0001
• Sex p<0.0001
• Ethnicity p<0.0001
• Place of birth 
• Unexposed skin colour p<0.0001
• Skin burning
• Skin tanning p=0.0186
• Eye colour
• Hair colour
• Freckles p=0.0557
• Moles
• Sunburns in childhood p=0.0148
• Sunburns in adolescence
• Sunburns in adulthood
• Sunbeds
• Time outdoors on weekdays
• Time outdoors on weekends
• Number of excised skin cancers p<0.0001
• Number of destroyed skin lesions p<0.0001
• Family history melanoma
• Aspirin frequency
• Smoking status p=0.0052© |   29
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Discrimination

Validation dataset

• AUC = 0.8026

• 10,773 controls

• 2,111 cases Tr
ue

 p
os

iti
ve

 ra
te

False positive rate
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Calibration
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• Validate tool in skin cancer clinics
• Add genetic data

Next steps in QSKIN
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