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Always was and always will be....

* | acknowledge the Traditional Custodians of Country throughout
Australia and their connections to land, sea, and community.

* We pay our respect to their Elders past and present and extend that
respect to all Aboriginal and Torres Strait Islander Peoples today.




CVD in Australia

The burden of CVD

e Heart disease remains the single leading cause of death in
Australia

* Over 42,700 deaths (25% of all deaths) attributed to CVD in
20211

e 1In 2017-18, just over 4 million Australians had a long-
term CVD condition?

* |n 2018-19, an estimated 8.7% of total
allocated expenditure in the Australian health system
(S11.8 billion) was attributed to CVD

* New AIHW report shows that the death rate of coronary
heart disease in Australia increased for the first time in
decades in 20213

AIHW, Heart, stroke and vascular disease — Australian facts, Web report. Last updated 30 June 2023
ABS National Health Survey: First results, 2017-18, Australia
AIHW, Deaths in Australia - Web report. Last updated: 11 July 2023
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Acute Coronary Disease
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“Open Artery” hypothesis

60yo MALE WITH FIRST PRESENTATION OF CHEST PAIN




Ischemia Trial

e NEW ENGLAN D
JOURNAL o MEDICINE

ESTABLISHED IN 1812 APRIL 9, 2020 VOL. 382 NO. 15

Initial Invasive or Conservative Strategy for Stable Coronary Disease

D.J. Maron, J.S. Hochman, H.R. Reynolds, S. Bangalore, S.M. O’Brien, W.E. Boden, B.R. Chaitman, R. Senior,
J. L6pez-Sendén, K.P. Alexander, R.D. Lopes, L.J. Shaw, J.S. Berger, J.D. Newman, M.S. Sidhu, S.G. Goodman,
W. Ruzyllo, G. Gosselin, A.P. Maggioni, H.D. White, B. Bhargava, J.K. Min, G.B.J. Mancini, D.S. Berman, M.H. Picard,
R.Y. Kwong, Z.A. Ali, D.B. Mark, J.A. Spertus, M.N. Krishnan, A. Elghamaz, N. Moorthy, W.A. Hueb, M. Demkow,

K. Mavromatis, O. Bockeria, J. Peteiro, T.D. Miller, H. Szwed, R. Doerr, M. Keltai, J.B. Selvanayagam, P.G. Steg, C. Held,
S. Kohsaka, S. Mavromichalis, R. Kirby, N.O. Jeffries, F.E. Harrell, Jr., F.W. Rockhold, S. Broderick, T.B. Ferguson, Jr.,

D.O. Williams, R.A. Harrington, G.W. Stone, and Y. Rosenberg, for the ISCHEMIA Research Group¥*

CONCLUSIONS
Among patients with stable coronary disease and moderate or severe ischemia, we
did not find evidence that an initial invasive strategy, as compared with an initial
conservative strategy, reduced the risk of ischemic cardiovascular events or death
from any cause over a median of 3.2 years. The trial findings were sensitive to the
definition of myocardial infarction that was used. (Funded by the National Heart,
Lung, and Blood Institute and others; ISCHEMIA ClinicalTrials.gov number,

NCT01471522.)




Medical therapy works!
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Life long process of atherosclerosis
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Arterial Remodelling

Glagov S et al. N Engl J Med 1987;316:1371-5 Bl = LN TS



Glagoy Phenomenon
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Varnava AM et al. Circulation 2002:105:939-43




Vulnerable Plaque
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Plaque severity and events
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Little et al. Circulation 1988;78:1157-66

Nobuyoshi et al. J Am Coll Cardiol 1991;18:904-10
Eiroud et iém J Cardiol 1992:62:729-32




Life long process of atherosclerosis
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Contents lists available at ScienceDirect =
CARDIOLOGY

International Journal of Cardiology

v

journal homepage: www.elsevier.com/locate/ijcard

Age related inflammatory characteristics of coronary artery disease

Elias Najib 2, Rajesh Puranik *”9, Johan Duflou ¢, Qiong Xia 2, Shisan Bao **

m

Calcification
P <0.05

Percentage (%)

Control




Contents lists available at ScienceDirect

CARDIOLOGY

International Journal of Cardiology '
/;

journal homepage: www.elsevier.com/locate/ijcard

Age related inflammatory characteristics of coronary artery disease

Elias Najib 2, Rajesh Puranik *”9, Johan Duflou ¢, Qiong Xia 2, Shisan Bao **

5 Calcification Macrophages
3 il o S1a P<001 _ p.o.o01
B £
] -
o 8 &
5 0
4 ©
-]
o T O o
Control Control Young Old
fos B
b c

|

Q*w‘.z

0 g | V\W 0 W * 9um

—_— o —_— _ )

"’t

—_— —_— -



Effect of potentially modifiable risk factors associated with
myocardial infarction in 52 countries (the INTERHEART

study): case-control study ® >
Salim Yusuf, Steven Hawken, Stephanie Ounpuu, Tony Dans, Alvaro Avezum, Fernando Lanas, Matthew McQueen, Andrzej Budaj, Prem Pais, Lancet 2004; 364: 937-52
John Varigos, Liv Lisheng, on behalf of the INTERHEART Study Investigators™ Published online

September 3, 2004

In conclusion, our stud
measured risk factors are associated with more than
90% of the risk of an acute myocardial infarction in this
large global case-control study. These results are

consistent across all geographic regions and ethnic
groups of the world, men and women, and young and
old. Although priorities can differ between geographic
regions because of variations in prevalence of risk




Interpretation Abnormal lipids, smoking, hypertension, diabetes, abdominal obesity, psychosocial factors, consumption
of fruits, vegetables, and alcohol, and regular physical activity account for most of the risk of myocardial infarction
worldwide in both sexes and at all ages in all regions. This finding suggests that approaches to prevention can be based
on similar principles worldwide and have the potential to prevent most premature cases of myocardial infarction.

Risk factor Control (%) Case (%) Oddsratio (99% Cl) PAR(99% Cl)

Current smoking 93
330

Diabetes 79
7-4

Hypertension
Abdominal
obesity

Psychosocial
index

Fruits/veg

Exercise

ApoB/ApoA1l
ratio

201
531
255
16-2
53-0
346
456
465

2-86 (2:36-3-48)
3-05 (2:78-3-33)
426 (3-51-5-18)
2:67 (2:36-3.02)
2:95 (2-57-3-39)
232 (2:12-2-53)
2-26 (1-90-2-68)
2:24(2-03-2:47)
3-49 (2-41-5.04)
2:58(2:11-314)
0-58 (0-48-0-71)
0-74 (0-66-0-83)
0-48 (0-39-0-59)
0-77 (0-69-0-85)
0-41 (0-32-0-53)
0-88 (0-81-0-96)
4-42 (3-43-5-70)
3-76 (3-23-4-38)

15-8% (12-9-19-3)
44-0% (40-9-47-2)
19-1% (16-8-21-7)
10-1% ( 8-9-11-4)

35-8% (32-1-39-6)
19-5% (17-7-21:5)
35-9% (28-9-43-6)
32-1% (28-0-36-5)
40-0% (28-6-52-6)
25.3% (18-2-34-0)
17-8% (12-9-24-1)
10-3% (6:9-15-2)

37-3% (26-1-50-0)
22-9% (16-9-30-2)
46-9% (34-3-60-0)
10-5% (6-1-17-5)

52-1% (44-0-60-2)
53-8% (48-3-59-2)

0-25

Odds ratio (99% Cl)

Figure 4: Association of risk factors with acute myocardial infarction in men and women after adjustment for age, sex, and geographic region
For this and subsequent figures, the odds ratios are plotted on a doubling scale. Prevalence cannot be calculated for psychosocial factors because it is derived from a
model.




Interpretation Abnormal lipids, smoking, hypertension, diabetes, abdominal obesity, psychosocial factors, consumption
of fruits, vegetables, and alcohol, and regular physical activity account for most of the risk of myocardial infarction
worldwide in both sexes and at all ages in all regions. This finding suggests that approaches to prevention can be based
on similar principles worldwide and have the potential to prevent most premature cases of myocardial infarction.
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Figure 2: Risk of acute myocardial infarction associated with exposure to multiple risk factors




Smoking as a risk factor

Introduced model of smoking, using angiarketing tobacco
and it’s impact on health and well-beine" 1> THE ISSUE
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British Doctors study, Doll and Hill et al

BRITISH MEDICAL JOURNAL

LOSDON SATURDAY N 6 1

THE MORTALITY OF DOCTORS IN RELATION
10 THEIR SMOKING HABITS

A PRELIMINARY Bprony

RICHARD DOLL. MDD, MRCP
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A BRADFORD MILL, CAE, FRs

Stopping smoking at age 55-64 Stopping smoking at age 45-54 Stopping smoking at age 35-44

100 100 100

90 90 90

80 80 80
. 70 g 70 ~ 10
£ o £
g 60 g 60 2 60
& 50 s 50 2 50
5 g 40 — ] k 3
£ 40 Non-smokers = on-smokers 2 40 Non-smokers
2 30 R R—Y k 2 30
; - Cigarette smokers g Cigarette smokers c - Cigarette smokers
3 20 20 £ ‘ @ 29

Ex-smokers 10 X-SMOKErs Ex-smokers
10 10
0 040 50 60 70 80 90 100 0
40 50 60 70 80 90 100 40 50 60 70 80 90 100
- - | Survival from age 50 of non-smokers = : : 51
Survival from age 60 of non-smokers, cigarette _ ’ Survival from age 40 of non-smokers, cigarette
smokers and ex-smokers who stopped smoking cigarette smokers and ex-smokers who stopped

smokers and ex-smokers who stopped smoking
between 55 and 64 years old!"! smoking between 45 and 54 years old!'! between 35 and 44 years old!'!




Dyslipidemia
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Note: Data for this figure are shown in Table 54.17.
Source: ABS 2014b.

Figure 4.16: Age-specific prevalence rates of dyslipidaemia among people aged 18 and over, by
Indigenous status, 2012-13




Dyslipidemia

Low-density lipoprotein cholesterol (LDL-C) < 1.8 mmol/L5

High-density lipoprotein cholesterol (HDL-C) > 1.0 mmol/L
Triglyceride (TG) < 2.0 mmol/L

Non-high-density lipoprotein cholesterol (NHDL-C) < 2.5 mmol/L”
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Adult Treatment Panel Il Guidelines. Circulation 2004 110.227-239
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Interpretation of the evidence for the efficacy and safety of W™\ M)
statin therapy N

Rory Collins, Christina Reith, Jonathan Emberson, Jane Armitage, Colin Baigent, Lisa Blackwell, Roger Blumenthal, John Danesh, George Davey Smith,
David DeMets, Stephen Evans, Malcolm Law, Stephen MacMahon, Seth Martin, Bruce Neal, Neil Poulter, David Preiss, Paul Ridker, lan Roberts,
Anthony Rodgers, Peter Sandercock, Kenneth Schulz, Peter Sever, John Simes, Liam Smeeth, Nicholas Wald, Salim Yusuf, Richard Peto

« Lowering LDL cholesterol by 2 mmol/L with an effective
statin regimen for about 5 years in 10 000 patients would
typically prevent major vascular events in about

1000 (10%) patients at high risk of heart attacks and
strokes (eg, secondary prevention) and 500 (5%) patients
at lower risk (eg, primary prevention).

« Typically, treatment of 10 000 patients for 5 years with a
standard statin regimen (such as atorvastatin 40 mg
daily) would be expected to cause about 5 cases of

myopathy, 50-100 new cases of diabetes, and

5-10 haemorrhagic strokes.




Weight distribution
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B Underweight Normal weight I Overweight Obese
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Females
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Non-Indigenous

1 T
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Per cent
Notes

1. Rates have been directly age-standardised to the 2001 Australian standard population and are expressed per 100 population.
2. Data for this figure are shown in Table 54.13.

Source: ABS 2014d.

Figure 4.13: Body weight category among people aged 15 and over, by sex and Indigenous status,
2012-13

60% of Aboriginal people are reported overweight or obese
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Diabetes

Per cent Indigenous Per cent Non-Indigenous

45 - 45 -
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30 - B Known diabetes 30 1 B Known diabetes

25 A 25 1

20 - 20 4

15 - 15 1

10 - 10 A

5 1 5 1

0 0 .

18-24 25-34 35-44 45-54 55+ 18-24 25-34 35-44 45-54 55+
Age group (years) Age group (years)

Note: Data for this figure, which are based on fasting plasma glucose results, are shown in Table $5.22; data based on HbA1c results are shown in Table 55.23.
Source: ABS 2014b.

Figure 5.9: Age-specific prevalence rates of diabetes and those at high risk among people aged 18
and over, by Indigenous status, 2012-13




Can we close this Gap?

\ /\ Indigenous

Non-Indigenous

O I I I I I | | I I I I I I

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Notes

1. Rates have been directly age-standardised to the 2001 Australian standard population and are expressed as deaths per 100,000 population.
2. Data are for New South Wales, Queensland, Western Australia, South Australia and the Northern Territory.
3 Data for this figure are shown in Table $5.19; summary statistics about change over the period are shown in Table S6.10.

Source: AIHW National Mortality Database.

Figure 5.8: Mortality rates from cardiovascular disease, by Indigenous status, 1998 to 2012




Impact of risk factors on the rest of the heart
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Global Pathology: Hypertrophic vs Dilated
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Absolute risk of a disease is your risk of developing the disease over a time period.

Relative risk is used to compare the risk in two different groups of people.

Risk Assessment

 Absoluterisk =4 in 100 in
non-smokers.

* |If relative risk is increased

by 50% in smokers. .

* The absolute risk of
smokers developing this

disease in smokers is 6 in
100.

|
!



Traditional risk assessement

Cardiovascular Risk
Calculator

Australian cardiovascular risk charts
@ sean Heart Journal (2011) 32, 581-590 CLINICAL RESEARCH

1610.1093/eurhearty/ehqd48 Prevention and epidemiology

Estimating modifiable coronary heart disease
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risk in multiple regions of the world:
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Modern risk assessment

Why did we need a new guideline?

* Anindividual’s risk of developing CVD depends on the combined effect of multiple risk factors.

* A better risk prediction modality will better predict risk, guide therapy, and help with previously unexplained events

* We have been using a 2012 instrument based on 60-year-old technology from Framingham, Massachusetts

* Small number of risk factor variables included

» Like all existing algorithms it overestimates risk in low risk populations and underestimates in high risk groups
* The prevalence of CVD has fallen

* An accurate and simple way of identifying high risk individuals before they develop CVD based on data more relevant to the
Australian population and adapted for General Practice

e Strategies to lower CVD risk and prevent deaths, heart attacks, strokes and other CVD events

* Anapproach that is scalable across the population within the existing health infrastructure




Interpretation Abnormal lipids, smoking, hypertension, diabetes, abdominal obesity, psychosocial factors, consumption
of fruits, vegetables, and alcohol, and regular physical activity account for most of the risk of myocardial infarction
worldwide in both sexes and at all ages in all regions. This finding suggests that approaches to prevention can be based
on similar principles worldwide and have the potential to prevent most premature cases of myocardial infarction.
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Figure 2: Risk of acute myocardial infarction associated with exposure to multiple risk factors




Developing a new model

Extensive collaboration from across the health sector and the community

@ AN
Heart AWy
Foundation Stl'OkeV

FOUNDATION

Department of Health

Kidney’
Health

Australia

diabetes
australia

Guideline Advisory Group Australian Chronic Disease
Prevention Alliance
Consumer Advisory Panel Guideline Expert Steering Group cor:x:i:::{izrrzgmzilt By Endorsed .
each ACDPA member clinical o RAC G 1)

guideline

Algorithm Expert Novel Risk Reclassification Management of Indigenous Health Communication
Subgroup Assessment of Risk Expert CVD Risk Expert Expert Subgroup of Risk Expert
Expert Subgroup Subgroup Subgroup Subgroup

* One of the largest health-sector guideline collaboratives inviting input across 9 expert advisory groups consisting of GPs,
cardiologists, epidemiologists, endocrinologists, neurologists, nephrologists, pharmacists, nurses, dietitians, behaviour change Department of Health and Aged Care
scientists and consumers.

* Over 20,000 health professionals, 174 health stakeholder groups and 370,000 consumers were directly invited to provide feedback
on the guidelines.




Process for evaluation

New clinical guidance: 5 steps

1 identity people for 3 Identify CVD risk category ‘ Manage CVD risk
CVD ISk SRE e st 7 7 Lifestyle* factors Pharmacotherapy
Age ranges for assessing CVD risk Estimated 5-year CVD risk . :
2 < Eira ey + Smoking + BP-lowering
in people without known CVD ® High: 210% iti treatment
Intermediate: 5% to <10% = Nubrtion 0 .
+ All people aged 45-79 years e - Physical activity  * Lipid-modifying
+ People with diabetes aged : « Healthy weight treatment
35-79 years ege as » Alcohol
- First Nations people aged 30-79 Reclassification factors
years. Assess individual CVD risk These factors may move an
factors in First Nations people aged individual's risk estimate up or down:
18-29 years.
« Ethnicity ™ + eGFR & UACR 1
+ CACMN + Severe mental
- Family history 4 illness

Vo

Identify people for Use calculator to Identify CVD risk Communicate Manage
CVD risk assessment assess CVD risk category CVD risk CVD risk

2 usecalculator to assess ‘ Communicate CVD risk
CVDrisk » Communicate CVD risk using a
variety of formats

» Use a decision aid to support
effective risk communication

Use new Australian CVD risk calculator
with the following variables:

* Age, — For people with + Combine risk communication
+ Smoking status  diabetes: tools with behavioural strategies,
- Systolic BP « HbAlc repeated over time

* TC:HDL-Cratio . Time since diagnosis
» Diabetes status of diabetes

« CVD medicines + UACR

+ Postcode + eGFR
« History of AF « BMI
« Insulin

Do not use calculator in those
already known to be at high risk:

Moderate-to-severe CKD and FH




What age to screen?

1 Identify people without known CVD
for risk assessment

All people aged People with diabetes First Nations
45-79 years aged 35—/9 years people aged 30-79

Assess individual risk factors
from age 18-29 years

* There is very limited evidence available from Australian populations to guide starting age for CVD risk
assessment.

* The current recommendations are therefore based on population-level observational data and expert
consensus in consultation with consumers.

* However, this does not reduce the importance of considering, assessing and managing CVD risk in people
from younger or older age groups, as clinically necessary.




Based off NZ PREDICT-1 equation

Use the new Aus CVD Risk Calculator

2 \iththe following variables New

Include optional variables to further
improve accuracy of risk estimation:

Age Diabetes TC:HDL-C ratio + Postcode (marker of socioeconomic status)
« History of atrial fibrillation
Systolic BP Sex Smoking status - For people with diabetes:

CVD medicines UACR eGFR BMI HbAlc

BP-lowering Lipid-modifying Antithrombotic Insulin Time since diagnosis

AusCVDRisk Access calculator at cvdcheck.org.au

The following groups are considered to be at clinically determined high risk and should be

automatically managed as high risk:
* Moderate-to-severe chronic kidney disease (CKD)

e Familial hypercholesterolaemia




Risk categories

oy \

3 Identify risk category Consider optional reclassification Ty

factors, which may refine risk estimates:

CKD (eGFR or UACR) Family history'
Riskcategory High Intermediate Low

Severe mental iliness’ T Ethnicity N
Es;imated Coronary artery calcium score N,
-year o o - o
CVDrisk Al B N Soe Reclassification factors are particularly relevant

for people whose estimated risk is close to the
threshold of another risk category.

Risk estimates represent the chance of having a cardiovascular event in the next 5 years. Newly defined risk categories help
target pharmacotherapy to those who will benefit most while still limiting adverse effects of treatment.

'CHD or stroke in first-degree female relative aged <65 years or first-degree male relative aged <55 years
icurrent or recent (in the 5 years prior) mental health condition requiring specialist treatment




Additional factors

Reclassification factors

Reclassification factors and their potential effect on risk estimates

Factor Potential to reclassify upward or downward
Ethnicity T or
Family history of premature CVD® T
Chronic kidney disease ‘i
Severe mental iliness® T
Coronary artery calcium score T or

a Family history of premature CVD is defined as coronary heart disease (CHD) or stroke in a first-degree female relative aged <65 years or a first-degree male

relative aged <55 years.
b Severe mental iliness is defined in this guideline as a current or recent mental health condition requiring specialist treatment, whether received or not, in the 5

years prior to the CVD risk assessment. Derived from PREDICT cohort.*®
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Calcium scoring




Calcium score risk equivalents

CENTRAL ILLUSTRATION: Event Rates by CAC Score Categories for MACE
Compared to Prior ASCVD Patients
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Recommendations

Torl Coronary artery calcium score

o Recommendations Strength Certainty of evidence

Coronary artery calcium (CAC) score is not recommended Strong Moderate
for generalised population screening for CVD risk.

Do not consider measuring CAC if: Conditional Moderate
« the person has a history of myocardial infarction or
revascularisation, or known coronary heart disease

« the person is already known to be at high CVD risk.

Treatment to reduce risk is indicated in these people,
regardless of the CAC result.

When assessing CVD risk, reclassifying risk level due to CAC Conditional Moderate
score can be considered when treatment decisions are
uncertain, e.g.:
« when risk of cardiovascular events is assessed as low or
intermediate using the Australian cardiovascular disease
risk calculator and other risk concerns are present that
are not accounted for by the calculator.

« when further information is required to inform discussions
between practitioner and the person on whether to
modify therapy.




Managing CVD risk - principles

 Management approach is refined in collaboration with the patient regarding the risks and benefits of treatment
options, and their personal values and preferences.

* People vary in what they find motivating; for some this is having targets in place.

e Set targets in consultation with the person according to what is practicable and achievable for them.

Quit smoking Follow a healthy eating pattern Incorporate regular physical
activity into your routine

Achieve and maintain a healthy Blood pressure-lowering or lipid-
weight modifying medicines may be
recommended




Pharmacotherapy

High risk (= 10%) Prescribe BP and lipid lowering
therapy

Intermediate risk (5 to <10%) Consider prescribing BP and lipid Recommended for all
lowering therapy risk categories

Low risk (< 5%) Pharmacotherapy not routinely
recommended

e Detailed advice on pharmacotherapy not within scope

* The higher the initial CVD risk, the greater the expected reductions in risk. For people with intermediate or high risk of
cardiovascular events, any reduction in blood lipid levels reduces this risk

e Reducing blood pressure reduces CVD risk, in a wide range of age groups, irrespective of baseline blood pressure. The
higher the initial CVD risk, the greater the benefit.

* Targets not provided, should be a shared discussion between clinician and patient




How often should you reassess CVD risk?

Figure 3: CVD risk reassessment intervals using the Aus CVD risk calculator

Initial Reassess risk Reassess risk
CVD risk for people with for people with
assessment intermediate risk low risk (<5%)

(5% to <10%)

Initial 2 Years 5 Years

Formal risk reassessment generally not recommended for people with
high risk (210%) or receiving pharmacological treatment

The optimal interval between baseline CVD risk assessment and subsequent CVD risk reassessments balances the objective of
detecting increased risk as early as possible to inform treatment decisions with that of avoiding unnecessary assessments.




New HF risk calculator: cvdcheck.org.au

. cvdcheck.org.au/calculator h* g

m CVD Risk Guideline v About the Guideline and Calculator v Resources v Q Download

Australian CVD risk calculator

AusCVDRisk is a risk assessment, communication and management tool for health professionals. To learn more about how this calculator works, refer to the
Australian Guideline for assessing and managing cardiovascular disease risk.

. Consider Discuss risk result
o Sl VR EAGE 2 reclassification factors 3 g management

This risk assessment is recommended for the following individuals without known atherosclerotic cardiovascular disease:
» All people aged 45-79 years
» People with diabetes aged 35-79 years
e First Nations people aged 30-79 years (assess individual risk factors 18-29 years).

Clinically determined high risk* Moderate-severe chronic kidney disease ?

Clinical conditions that automatically confer high risk. Familial hypercholesterolaemia 2

If either of these apply, you will be redirected to

management for high risk category Neither present



http://cvdcheck.org.au

Regional Pathology: CTCA

INDICATIONS
CAD suspected
Coronary grafts

STRENGTHS OF TEST
Non-invasive

Rule out Test

Calcium score

CONTRAINDICATIONS
Contrast Allergy

Renal Failure

Radiation considerations
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Regional Pathology: Screening Tests
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Thank You!




