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topic: Vascular risk prediction & risk management

approach: Informatics – large-scale data linkage

science: Epidemiology & Biostatistics

data: Web-based clinical tools were developed to 
generate new clinical data that we link to regional & 
national routine health data collections  
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VIEW goals

• more accurate vascular risk 
prediction

• better vascular risk management

• reduced inequalities in vascular 
disease burden





more accurate vascular risk prediction
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traditional approach to vascular risk prediction
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5% of 60 year olds

50% of 60 year olds



absolute (multivariable) risk of CVD by SBP
50 yr old woman

modern approach to vascular risk prediction
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absolute (multivariable) risk of CVD by SBP

modern approach to vascular risk prediction

50 yr old woman
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1992 &1995



2003



risk charts derived from 5573 men & women in 
Framingham Heart Study cohorts between 1968-

1975 followed for 12 years  



how relevant is a US CVD risk prediction 
study from the 1970s to a multiethnic NZ 

populations in the 21st century? 

more accurate vascular risk prediction



better vascular risk management



better risk management: the higher the 
risk the greater the treatment benefit
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cost-effective treatment depends on targeting higher risk patients 



CVD events prevented per 1000 treated by 
baseline combined risk and extent of systolic 

blood pressure-lowering
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better vascular risk management



better vascular risk management
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reducing inequalities in vascular disease 
burden



inequalities in vascular risk burden: comparison of 
least/most deprived* Māori & Pakeha

Chan et al. NZMJ 2008. 121:1285/3341* socioeconomic deprivation based on NZdep



reducing inequalities by better targeting of 
high vascular risk individuals & populations 



using big data to improve CVD risk 
prediction



2002

PREDICT in PHOs: electronic decision support 
for CVD risk prediction & management





Electronic medical record 
in primary care

Patient population

electronic decision 
support

get current best evidence on risk & 
management into clinical practice

PREDICT was designed to: 



patient-specific 
outcomes: hospital 
admissions, deaths

Electronic medical record 
in primary care

Patient population

patient-specific CVD 
risk factor profiles

PREDICT: 
electronic 

decision support

& to simultaneously generate new 
evidence from clinical practice

NHI

NHI

encrypted NHI



PREDICT recruitment 2002-14

Updated from Wells et al. IJE 2015



PREDICT recruitment 2002-14

Updated from Wells et al. IJE 2015

now 
500,000



National mortality 
database

National hospitalisation 
database

National drug 
dispensing database

National PHO 
enrolment database

Regional laboratory 
(TestSafe) database

National Virtual 
diabetes register

linked

by e-NHI

web-based platform in primary care

PREDICT in PHOs



PREDICT 1° Care

• PREDICT integrated into electronic health record systems of ≈ 35% NZ GPs

PREDICT: Predicting Cardiovascular Disease Risk In Primary Care

2016….2002



PREDICT 1° Care

deaths & 
hospitalisations

2016….20021993

• link cohort to national hospitalisations & mortality databases biannually



PREDICT 1° Care

deaths & 
hospitalisations

2016….20021993
dispensed drugs + labs 2006

• from 2006 linked national drug dispensing and laboratory database (1° care risk 
management)



CVD events during follow-up in PREDICT 
population 30-74 years, by clinical history
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new 1° prevention risk scores
Romana Pylypchuk (PhD), Sue Wells & 

Rod Jackson



1° prevention cohort by ethnicity
aged 30-74 years: 2002-2012

Men Women

Total (205,274) 114,463 90,811

European/other 74,002 57,757

Maori 14,142 12,583

Pacific 16,372 13,490

Indian 9,947 6,981

with no hx of CVD, renal disease or AF
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observed vs predicted risk: PREDICT score 
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ANZACS-QI

All NZ Acute Coronary Syndrome -
Quality Improvement Programme

Andrew Kerr, Corina Grey 



National mortality 
database

National hospitalisation 
database

National drug 
dispensing database

National PHO 
enrolment database

Regional laboratory 
(TestSafe) database

National Virtual 
diabetes register

linked

by e-NHI

web-based platform in hospitals

ANZACS-QI



Acute PREDICT 2° Care 2012: ANZACS-QI

• web-based CVD risk factor/diagnostic/management/patient flow data 
collection system in hospitals

• started in 2004 in MMH as ‘Acute PREDICT’, expanded to Waikato in 2005
• ‘morphed’ into ANZACS in 2012
• now includes acute coronary hospitalisations in every NZ hospital & all 

coronary procedures in NZ
• copies of patients’ data are recorded on a secure web server
• ≈ 30,000 patients risk assessed 2007-2015

ANZACS-QI: All NZ Acute Coronary Syndrome-Quality Improvement 

2016….2004 2012



2016….

2004

deaths & 
hospitalisations

1993 dispensed drugs + labs2006
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developing low information vascular risk 
scores for informing national policy

Suneela Mehta (PhD)



National mortality 
database

National hospitalisation 
database

National drug 
dispensing database

National PHO 
enrolment database

Regional laboratory 
(TestSafe) database

National Virtual 
diabetes register

linked

by e-NHI



≈ total NZ adult 
population

National mortality 
database

National hospitalisation 
database

National drug 
dispensing database

National PHO 
enrolment database

Regional laboratory 
(TestSafe) database

National Virtual 
diabetes register

linked

by e-NHI



VARIANZ
(VAscular Risk In 
Adult NZ’ders)

National mortality 
database

National hospitalisation 
database

National drug 
dispensing database

National PHO 
enrolment database

Regional laboratory 
(TestSafe) database

National Virtual 
diabetes register

linked

by e-NHI



2006

• includes: mortality, hospitalisations, 
drugs dispensed, community lab tests 
performed, Virtual diabetes register, 
PHO enrolments 

• NHI linked records considered 
sufficiently complete since 2006

• Can be compared to 2006 Census

VARIANZ-2006: Vascular Risk In Adult New Zealanders-2006 Cohort



VARIANZ

2006

VARIANZ-2006: for 5 year risk prediction

deaths & 
hospitalisations

1993 2011



VARIANZ

2006

deaths & 
hospitalisations

1993 2011

dispensed drugs + labs

VARIANZ-2006: for 5 year risk prediction & risk management



VARIANZ-2006 and the 2006 Census



2006 VARIANZ cohort by CVD history
35-74 years

No hx CVD Hx CVD

Total (1,878,994) 1,758,572 120,422

AF 13,358 (1%) 17,172 (14%)

Diabetes 86,750 (5%) 26,161 (22%)

Lipid Lowering Rx 165,875 (9%) 72,254 (60%)

BP Lowering Rx 299,676 (17%) 86,285 (72%)

CVD events:5y f/u 65,239 (4%) 41,913 (35%) 



applying the VARIANZ-2006-11 risk score

give every adult NZ’der a vascular risk score 
only using routinely collected data



2013

proposed VARIANZ IDI (Integrated Data Infrastructure) 2013/2018

deaths & 
hospitalisations

1993 2020

dispensed drugs + labs

• Census
• Justice
• Migration
• Benefits
• Education
• Tax
• ACC
• Households



PREDICT in 1° Care
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