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304 cases/100,000 men

Glover et al, J Urol, 1998
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UK age-adjusted prostate cancer incidence

Chinegwundoh et al, BJU International 2006

Increased 
risk but no 
racial 
variation
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Differences in saturated fat intake may account for 
about 10% of the difference in incidence rate
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Caribbean families in UK consume significantly less fats than Asian and White 
households (p=0.029)

Lip et al, Int J Cardiol 1995
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Lichenstein et al, NEJM 2000;343:78
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8.3%

2.3%

WHO rankings are erroneous due to 
lack of national cancer registries
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Case reports in 
Nigeria suggest 
incidence rates in 
region of 127/100,000

Standard mortality rates for prostate cancer by 
country of in England and Wales, 2001-2003
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Equal access Equal access in Department of Defense Medical Facilitiesin Department of Defense Medical Facilities

African-American 
prostate cancer patients 
have worse outcome on 
clinical trial.
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1. Are increased prostate cancer 1. Are increased prostate cancer 
incidence and increased mortality in incidence and increased mortality in 
J i ti ll li k d?J i ti ll li k d?Jamaican men genetically linked?Jamaican men genetically linked?

“germline”g
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Prostate Cancer Candidate Genes
BRCA1
BRCA2
HPC1

AR
PCAP
HPCX
CAPB

HPC20
MRS1

HPC2/ELAC2
CHK2

RNASEL
NBS1

Androgen receptor CAG repeats are shorter in African American menAndrogen receptor CAG repeats are shorter in African American men

Bennett et al, JCO, 2002Bennett et al, JCO, 2002
Sartor, Sartor, ZhengZheng, Eastham et al, Urology 1999, Eastham et al, Urology 1999
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BreastBreast
OvarianOvarian

Pancreas
Melanoma

BreastBreast
ProstateProstate
Pancreas
Melanoma

The Knudson Two-Hit Hypothesis 

First hit First hit 

First hit in germline First hit in germline 
of childof child Second hitSecond hit

(tumor)(tumor)
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Ashkenazi Jewish

Cases Controls

894 454

Gallagher et al. Clin Cancer Res. Gallagher et al. Clin Cancer Res. 
2010 Mar 9. [Epub ahead of print]2010 Mar 9. [Epub ahead of print]

Case
N (%)

Control
N (%)

Age-adjusted 
OR (95% CI) p-value( ) ( ) ( ) p

Non-carrier 806 (96.9) 447 (98.5) 1.00
BRCA1 carrier 6 (0.7) 4 (0.9) 0.38 (0.05, 2.75) 0.34
BRCA2 carrier 20 (2.4) 3 (0.7) 3.18 (1.52, 6.67) 0.002
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Features of prostate cancer cases

BRCA 
ild t

BRCA1 
t t

BRCA2 
t t l  wild-type mutant mutant p-value 

Total N (%) 806 (96.9) 6 (0.7) 20 (2.4)  
Median age (range) 68.2(42.7-94.4) 67.1(44.7-81.5) 62.0(40.8-83.0) 0.057 
Gleason score < 7 (%) 324 (98.4) 3 (1.0) 2 (0.6)  
Gleason score ≥ 7 (%) 437 (95.8) 3 (0.6) 17 (3.6) 0.009 
Median PSA (range) 7 (2-10) 6.5 (5-8) 7 (6-9) 0.99 
Treatment     

RP 244 0 10 
XRT 493 4 10

BRCA2: P = 0.0002
BRCA1: P = 0.71

XRT 493 4 10
Hormone therapy alone  35 2 0 
Chemotherapy alone 1 0 0 
Watchful waiting 34 0 0 

 

Prostate Cancer Disease States Model

Scher HI et al. Urology. 2000
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Outcomes
No. (%) of 

Events
Median 

Survival Time 
Total Person-

Years HR 95% CI

Biochemical Recurrences
No mutation 354 (43.9) 8.7 4560.3 1.00

 BRCA 1 mutation 4 (66.7) 2.3 19.6 3.08 (0.98, 9.69)
BRCA2 mutation 11 (55.0) 2.6 72.4 2.62 (1.34, 5.15)

Castration MetastasisCastration Metastasis
No mutation 149 (21.2) 17.2 6669.0 1.00

BRCA 1 mutation 2 (33.3) 10.5 49.9 2.01 (0.28, 14.52)
BRCA2 mutation 7 (35.0) 10.5 139.9 3.25 (1.39, 7.64)

Death due to Prostate Cancer
No mutation 91 (11.3) 22.0 7036.2 1.00

BRCA 1 mutation 3 (50 0) 13 0 54 0 7 19 (1 72 30 16)BRCA 1 mutation 3 (50.0) 13.0 54.0 7.19 (1.72, 30.16)
BRCA2 mutation 5 (25.0) 13.8 161.1 6.00 (2.26, 15.91)

Death due to Any Cancer
No mutation 132 19.1 7036.2 1.00

BRCA 1 mutation 3 13.0 54.0 4.10 (1.00, 16.87)
BRCA2 mutation 8 12.5 161.1 5.74 (2.53, 13.01)

1HR were adjusted for clinical stage, PSA levels, and Gleason score at biopsy

BRCA2, a germline mutation, predicted BRCA2, a germline mutation, predicted 
increased risk of prostate cancer and also increased risk of prostate cancer and also 
the occurrence of aggressive disease.the occurrence of aggressive disease.
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common 
alleles

complex 
traits

modest 
effects
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What is a SNP?

Cancer # GWAS
# Implicated 

Loci
# Candidate 

Genes
Breast 10 13 14
Prostate 8 21 27
Colon 7 10 7Colon 7 10 7
Lung 5 3 9
Bladder 2 3 4
Neuroblastoma 2 2 3
Glioma 2 5 5
ALL 2 3 3
CLL 1 6 7
Thyroid 1 2 0y
MPN 1 1 1
TGCT 2 4 3
Pancreas 1 1 1
Ovarian 1 1 1

.
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Reference
Chromosomal 
Region SNP Odds ratio p value
2p15 rs721048 1.15 7.7 x 10-9 Gudmundsson et al. Nature Genet 2008
3p12 rs2660753 1.3 2.7 x 10-8 Eeles et al. Nature Genet 2008
6p25 rs9364554 1.21 5.5 x 10-10 Eeles et al. Nature Genet 2008
7q21 rs6465657 1.19 1.1 x 10-9 Eeles et al. Nature Genet 2008

8q24 (region 2) rs16901979 1.52 1.1 x 10-9

Gudmundsson et al. Nature Genet 2007 
Haiman et al. Nature Genet 2007      
Yeager et eal. Nature Genet 2007       
Eeles et al. Nature Genet 2008

8q24 (region 3) rs6983267 1.25 9.4 x 10-13

Haiman et al. Nature Genet 2007      
Yeager et eal. Nature Genet 2007       
Eeles et al. Nature Genet 2008
Gudmundsson et al. Nature Genet 2007 
Haiman et al. Nature Genet 2007      
Yeager et eal. Nature Genet 2007              

Locus Association

SNPs Associated with 
Prostate Cancer 
Diagnosis in Genome 
Wide Association 
Studies to date

8q24 (region 1) rs1447295 1.42 6.4 x 10-18
g

Eeles et al. Nature Genet 2008

10q11 rs10993994 1.38 8.7 x 10-29
Thomas et al. Nature Genet 2008            
Eeles et al. Nature Genet 2008

10q26 rs4962416 1.18 2.7 x 10-8 Thomas et al. Nature Genet 2008 

11q13 rs7931342 1.21 1.7 x 10-12
Thomas et al. Nature Genet 2008            
Eeles et al. Nature Genet 2008

17q12 rs4430796 1.22 1.4 x 10-11

Gudmundsson et al. Nature Genet 2007 
Thomas et al. Nature Genet 2008            
Eeles et al. Nature Genet 2008

17q24 rs1859962 1.2 2.5 x 10-10
Gudmundsson et al. Nature Genet 2007     
Eeles et al. Nature Genet 2008

19q13 rs2735839 1.37 1.5 x 10-18
Yaeger et al. Nature Genet 2007     Eeles 
et al. Nature Genet 2008

Xp11 rs5945619 1.29 1.5 x 10-9
Gudmundsson et al. Nature Genet 2008     
Eeles et al. Nature Genet 2008

Xp11 rs5945572 1.23 3.9 x 10-13 Gudmundsson et al. Nature Genet 2008
12 rs902774 1.34 Eeles et al. Nature Genet 2008
10 7920517 1 15 E l t l N t G t 2008

8q24
10 rs7920517 1.15 Eeles et al. Nature Genet 2008
8 rs13254738 1.18 Haiman et al. Nature Genet 2007

17q12 rs7501939 1.17 <0.001
Gudmundsson et al. Nature Genet 2007 
Levin et al. Cancer Res 2008

8q24 rs4242382 1.39 1.3 x 10-4
Zheng et al. JNCI 2007                            
Fitzgerald Clin Can Res 2009 

8q24 rs10090154 1.64 1 x 10-3 Cheng I et al. Eur J Clin Gen 2008

8q24 (region 2) rs1016343 1.32 5 x 10-5
Salinas et al. Cancer Epi Bio Prev. 2008 
Eeles et al. Nature Genet 2008 

7JAZF1 rs10486567 0.74 2.4 x 10-6 Thomas et al. Nat Genetic 2008

8q24 rs4242384 1.86
Yaeger et al. Nature Genet 2007              
Eeles et al. Nature Genet 2008

11q13 rs10896449 0.78 1.76 x 10-9 Thomas et al. Nat Genetic 2008

8q24 (region 3) rs7000448 1.19 3.3 x 10-1
Salinas et al. Cancer Epi Bio Prev. 2008 
Haiman et al. Nature Genet 2007 

8q24 (region 2) rs6983561 1.26 3 x 10-2 Haiman et al. Nature Genet 2007 
8q24 rs7008482 5 x 10-4 Robbins et al. Genome Res 2007

Susceptibility Loci Associated withSusceptibility Loci Associated with 
Prostate Cancer Progression and Mortality

David J. Gallagher MB BCh BAO, Vijai Joseph Ph.D., 
Angel M. Cronin MS., Tomas Kirchhoff, Ph.D., Andrew J 

Vickers Ph.D., James Eastham M.D., Howard Scher 
M D Peter Scardino M D Robert J Klein Ph D HansM.D., Peter Scardino M.D., Robert J. Klein, Ph.D., Hans 

Lilja M.D. Ph.D., Kenneth Offit M.D. MPH

ASCO GU, San Francisco, March 5th 2010
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“A SNP panel…may be used to 
target PSA-based prostate 
cancer screening, reducing 
overdiagnosis…and also reduce 
mortality by identifying those 
with aggressive disease, 

i i irequiring aggressive 
treatment…”

Xu et al, PNAS, 2010

The effect and frequency of risk variants The effect and frequency of risk variants varies across populationsvaries across populations

Waters et al, Cancer Waters et al, Cancer EpidemiolEpidemiol Biomarkers Review, 2009Biomarkers Review, 2009
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1.1. Yoruba people of Ibadan, NigeriaYoruba people of Ibadan, Nigeria
2.2. JapanJapan
3.3. ChinaChina3.3. ChinaChina
4.4. U.S. residents with northern and western U.S. residents with northern and western 

European ancestryEuropean ancestry



24

RiskRisk

MortalityMortalityMortalityMortality

TreatmentTreatment

Prevention in Prevention in 
high risk menhigh risk men
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Predict DiagnosisPredict Diagnosis

DNA as a Prostate Cancer BiomarkerDNA as a Prostate Cancer Biomarker

Predict DiagnosisPredict Diagnosis

Predict Disease ProgressionPredict Disease Progression

Predict Treatment ResponsePredict Treatment Response
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questions?q


