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AAA a silent killer 

Mortality		35-70% Males	 	3	:	1

Maori	and	Women						
- worse	outcomes	



AAA a silent killer 

• The Biology
• Biomarker
• Genetics

• Prevention 
• Non surgical  treatment
• Early detection

Translation



HC1341, M, 69 years

Biology



Biology
• Angiogenesis 

• Inflammation 

• Gender

• Smoking

• Atherosclerosis

• Diabetes (-)

• Familial
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• Local

• National

• International 

Building	the	Resource	

Summer	students	programme
Long	term	recruitment	Strategy
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Genetics – GWAS for AAA

• Local

• National

• International 

Building	the	Resource	

The Aneurysm Consortium
(UK)



Genetics – GWAS for AAA

Building	the		numbers	

AAA	subjects									vs Non	AAA	subjects

5	million				SNP			differences



GWAS for AAA
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Plotted SNPs



Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper 
ratio limit limit Z-Value p-Value

NZ discovery (A606/U612) 0.660 0.539 0.808 -4.017 0.000058921
NZ replication (713/1766) 0.750 0.640 0.879 -3.541 0.000398384
WTCCC (1286/5605) 0.836 0.752 0.929 -3.322 0.000893982
Iceland (440/30447) 0.810 0.678 0.967 -2.325 0.020047337
Netherlands (480/915) 0.910 0.751 1.102 -0.965 0.334409412
Australia WA (373/377) 0.850 0.658 1.097 -1.247 0.212352320
Leeds (684/456) 0.788 0.643 0.964 -2.313 0.020736365
Geisinger PA (773/1313) 0.840 0.716 0.985 -2.146 0.031860201
eMerge Network (230/1000)0.890 0.692 1.144 -0.910 0.362927033

0.813 0.768 0.860 -7.132 0.000000000

0.5 1 2

G allele A allele

G allele carrier OR 0.81, p=7.2x10-14

7048 AAA cases compared with >40,000 controls

AAA Associated 1p13 locus, rs599839

Am	J	Hum	Genet	2011Hum	Mol Genet	2013







meta-analysis	of	6	GWAS

10,204	cases		and	107,766	controls

Confirmed	5	AAA	associated	SNPs

4	new	SNPs	specific	for	AAA

PheWAS



Spin Offs



Translational Spin Off



Translational Spin Off

Predicting	AAA	Risk	

Possible	maximum	score	54



Translational Spin Off

Predicting	AAA	Risk	
Male	gender	 5	points
Age: 60-64yrs 3

65-69yrs 6
70-74yrs 12
75+ 24

Smoking	pack	years:
1-10yrs 3
11-25																		6
25+yrs 8

Possible	maximum	score	54

Diabetes -1	point
Hx Heart	disease 3
Hx Hypertension 4	
AIP	+ 4
CRP >4.5mg/L 6	

Demographic	 Score	>28:			AAA	odds	ratio	7.3	(95%	CI	5.9-8.9,	p<10-30)



Early Detection
Screening

• Limitations of the Abdominal Ultrasound
one shot 65 yr male model

• Inequities:  gender 
• Maori
• Changing prevalence
• Aging 
• Expensive 

British	Journal	of	Surgery	



Early Detection
Screening

• Innovations for a NZ context

British	Journal	of	Surgery	



Early Detection
Screening

• Low cost  scanning



Early Detection
Screening

• Focused screening  
based on  CVD risk 

British	Journal	of	Surgery	2016;	103:	1139-1146	



Early Detection
Screening

• Alternative biomarkers to US  

• Networks

J	Amer Heart	Assoc 2016



Early Detection
Screening

• Screening in Parallel  

CT colonography

Echocardiography Majeed K,	Hamer AW,	White	SC,	Pegg TJ,	Wilkins	GT,	
Williams	SM	et	al.	Prevalence	of	abdominal	aortic	
aneurysm	in	patients	referred	for	transthoracic	
echocardiography.	Intern	Med	J 2015;	45:	32-39.

Kashram	M,	Jones	G,	Roake	J.	Prevalence	of	
Abdominal	Aortic	Aneurysm	(AAA)	in	a	Population	
Undergoing	Computed	Tomography	Colongraphy	in	
Canterbury,	New	Zealand.	Eur	J	Vasc	EndoVasc	Surg	
2015:49:	1-7.	



Early Detection
pre - Screening

• 3332 scanned 
• 187  AAA    - Prevalence 5.8%
• 35% unreported

• >3000 screening not needed

Rachel	Claridge,	Sam	Arnold,	Neil	Morrison	and	André.	M	Van	Rij	
Radiology	Department	Dunedin	Hospital	and	Surgery	Department	

The	Routine	Abdominal	CT	scan



Early Detection
pre - Screening

Personal    Genomics

Community
Cardiovascular risk



US	Abdominal	

CT	Abdominal
Incidental	screen	

Screen	Population	in	New	Zealand

Biomarker/	Genetic
Screensfemale

male

Diagnostic	
Opportunistic

imaging

CVS	Specialist Clinic	
With	imaging

CVS	Specialist Clinic	
Without	imaging

Community
General	Practice	

Programs

Wellness	
Risk	Management	
Health	Checks	

ECHO	Laboratory	

Atrial	fibrillation

Parallel	Screening
Without		imaging

Breast	Cancer

Parallel	Screening
With	imaging

CT	Colonography
Lung	cancer

Ultrasound

Cardiovascular		
AAA	Screening

Vascular		Laboratory
Radiology	services	
Mobile	 Initiatives



Data	Integration	and	Linkage

AAA	Screening		- an	alternative	approach

All	incidental	 	Imagers All	screening	
Initiatives

e-Health	record			 “AAA		
Screen”	

DATA
resource



Assoc Prof Greg Jones

Team

• Vicky Phillips   Gerry Hill

• Kate Thomas Greg Tarr

• Josie Macfarlane Tasnuva Kadir

• Matt Versteeg Jeremy Rosaak
• Nicole Curtis Lisa Wong

• Ian Thomson Jimmy Jin

• Jo Krysa Neil Morrison

• Rachel Claridge Sam Arnold

• Anh Nguyen Tim
• Reardon Dickinson

Collaborators

• Prof Michael Williams
• Prof Sally MacCormack
• Prof Tony Merriman
• Prof Murray Tilyard



The Aneurysm Consortium (UK)
Matt Bown

Thank	you



Data Integration and Linkage
AAA	Screening		- an	alternative	approach

All	incidental	 	Imagers All	screening	
Initiatives

e-Health	record			 “AAA		
Screen”	

DATA
resource


