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Risk of cardiovascular disease

Cardiovascular disease;
- Stroke
- Coronary heart disease
- Peripheral vascular disease

Leading cause of death worldwide

Aging population will contribute to 
increasing rates of CVD

World Health Organisation. Global Atlas on Cardiovascular 
disease control. Geneva. 2011.



Changes in cardiovascular related mortality 
over time
We have witnessed a moderate reduction 
in mortality associated with CVD. 
From:
- improved medical therapies 
- improved interventions
- improved risk factor modification 

However…

Zhuo et al. Worldwide trends in diabetes since 1980: A pooled analysis of 751 
population-based studies with 4.4 million participants. Lancet. 2016; 
387:1513-1530.



Diabetes Mellitus and Cardiovascular Disease

A diagnosis of diabetes mellitus confers at least a doubling in 
cardiovascular disease risk, independent of traditional risk factors. 

Sarwar et al. Diabetes mellitus, fasting blood glucose concentration, 
and risk of vascular disease: a collaborative meta-analysis of 102 
prospective studies. Lancet. 2010;375:2215—2222.



So what to do?

Primary prevention of diabetes mellitus;
- difficult for health care professionals on 

an individual basis
- we are consistently reminding people

about the importance of healthy lifestyle 
choices
- perhaps public health campaigns are 

likely to have the most benefit here



Primary prevention of Cardiovascular diseases

Fortunately, a diagnosis of diabetes mellitus is NOT a diagnosis of 
cardiovascular disease.

We can prevent the onset of cardiovascular disease in the clinic.



Primary prevention of CVD

Preventing CVD can be difficult

Most cardiovascular risk factors have NO symptoms

For patients, it can be difficult to justify making drastic lifestyle changes 
for no immediate benefit or improvement in ”symptoms”.



Knowledge is power

Identifying those at risk of 
cardiovascular disease is paramount, 
particularly to encourage aggressive 
primary prevention interventions;
- patient education
- aggressive lifestyle modifications
- medical therapies
- frequent medical follow-up



Risk stratification  - Framingham Risk score

The Framingham risk score has limitations.
- Developed from a single population (Framingham, US)
- Racial variation
- Doesn’t take into account other RFs that may be of relevance (BMI, 

FHx)
- Population based and not individualised

Over-estimates and under-estimates risk of CVD



Chinese populations

Liu et al. Predictive value for the chinese population of the framingham CHD risk assessment tool compared with 
the Chinese Multi-provincial cohort study. JAMA. 2004;291:2591-2599



British Populations

CVD CHD

Brindle, et al. The accuracy of the Framinham risk-score in different socioeconomic groups: A prospective study. Br J Gen 
Pract. 2005;55:838-845.





Coronary calcium scoring

It reveals the amount of 
macrocalcified atherosclerotic 
plaque within the coronary 
arteries. 

The more macrocalcified plaque, 
the more atherosclerosis and the 
greater the risk of suffering a CVD 
event.



Coronary calcium score and risk of CVD

The coronary calcium 
score is an independent 
predictor of CVD events 
and all cause mortality

Detrano et al. Coronary Calcium as a Predictor of Coronary Events in Four Racial or Ethnic Groups. 
NEJM. 2008; 358: 1336-1345.



Benefits of the CT coronary calcium score

• Cost is minimal (~100 - 200 dollars)

• Individualised

• Low radiation dose

• Strong predictive capabilities 
compared to traditional risk scoring 
tools 

• It helps redistribute risk of 
intermediate risk patients (~40% of 
patients will be redistributed) Yeboah, et al. Comparison of Novel Risk Markers for Improvement in 

Cardiovascular Risk Assessment in Intermediate Risk Individuals. The 
Multi-Ethnic Study of Atherosclerosis. JAMA. 2012; 3088: 788-795



What does it mean?

Hamilton-craig, et al. Coronary artery calcium scoring – position statement. CSANZ. 
2017.



What do we do with this information?

Medical therapy

• Statin therapy
• Aspirin therapy may be of 

benefit
• Further investigation may be of 

benefit in those with CAC >1000.

Education and Lifestyle 
intervention

• Patients tend to benefit from 
knowledge of their CAC

• Quantifying disease present in a 
patients arteries is valuable 
knowledge



The EISNER trial

Performing a CAC and providing patients with results;
- Improves LDL cholesterol
- Waist circumference and abdominal girth
- Systolic blood pressure

Compared to those who do not have a CAC

In addition, there is a dose response improvement in risk factors

There is improved CVD risk factor control in this group.  

Rozanski et al. Impact of coronary artery calcium scanning on coronary risk factors and downstream 
testing: a prospective randomised trial. J Am Coll Cardiol. 2011;57:1622-1632.



CAC in high risk patients?

We don’t have enough data to support performing CAC scoring in high 
risk individuals (eg. Older diabetic individuals)

Medical therapy is unlikely to change

However, we know that providing CAC scores to individuals at any risk 
improves their compliance and CVD RFs– perhaps the same is true for 

high risk individuals?



CAC scoring in diabetics

Owing to the increased risk of CVD events in people with diabetes 
mellitus, most people >60 with diabetes are treated as high risk. 
Despite this, in people with diabetes, the CAC score is still 
predictive, independent of baseline RFs and glycaemic control

Malik et al. Coronary artery calcium score for long-term 
risk classification in individuals with type 2 diabetes and 
metabolic syndrome from the multi-ethnic study of 
atherosclerosis. JAMA cardiology. 2017; 2: 1332-1340





Vascular calcification

An important component of atherosclerosis and vascular disease

Occurs in two forms; intimal and medial

Thompson, et al. Arterial 
calcification and bone 
physiology: role of bone-
vascular axis. Nat Rev 
Endicrinol. 2012; 8: 529-43



Patients with diabetes mellitus

More severe atherosclerosis 
(intimal) 

More severe medial calcifications



Medial artery calcifications and diabetes

Medial arterial calcifications and 
risk of;
- Amputation
- Coronary heart disease
- Stroke

Lehto et al. Medial artery calcification: a neglected harbinger of 
cardiovascular complications in non-insulin dependent diabetes 
mellitus. Arterioscler Thromb Vasc Biol. 1996;16:978-983.



Medial artery calcifications

Medial calcifications are 
associated with increased 
risk of cardiovascular 
diseases in people with 
Diabetes Mellitus 

Niskanen L, et al. Medial artery calcification predicts cardiovascular mortality in patients with 
NIDDM. Diabetes care. 1994;17:1252-1256

10 year 
risk of 
CVD



There is no doubt that the severity of vascular 
calcifications is strongly associated with CVD 

events in people with Diabetes Mellitus





Consecutive coronary calcium scoring

We saw the predictive capabilities of a single coronary calcium score.

Performing consecutive coronary calcium scores, at least 2 years apart, 
further identifies those at “High” and “Low” risk of CVD events

Budoff et al. Progression of coronary artery calcium predicts all-cause 
mortality. JACC Cardiovasc Imaging 2010;3:1229-1236



HbA1c and CVD events and CAC

HbA1c and CHD risk

In white American individuals, 
The rate of CHD events is, 
compared to HbA1c 6.0;

HbA1c and CAC progression

7.0 – 7.9% 1.15

8.0 – 8.9% 1.29

9.0 – 9.9% 1.41

10.0 – 10.9% 1.34

>/= 11.0% 1.44

Zhao, et al. HbA1c and coronary heart disease risk among 
diabetic patients. Diabetes care. 2014;37:428-435

Vijay, et al. Determinants of progression of coronary artery calcification 
ion type 2 diabetes. Role of glycemic control and inflammatory/vascular 
calcificaiton markers. JACC. 2007;50: 2218 - 2225



CAC and progression 

1. The more calcium someone 
has - the more at risk they are 
from CVD

2. If someone has a high calcium 
score, but no progression over 
two years, their risk may not 
be so high.

3. If we stop calcium progression, 
can we reduce risk?



Inflammation and calcification

Inflammatory cascades are now well 
established in the development of 
atherosclerosis and cardiovascular 
disease.

Recently, we found the reducing 
atherosclerotic inflammation, we can 
reduce the risk of CVD events - without 
changing cholesterol

Ridker, et al. Antiinflammatory therapy with 
Canakinumab for atheroslcerotic disease. NEJM. 
2017;377:1119-1131.



Colchicine, a similar agent?

Colchicine is a unique anti-
inflammatory agent, often 
prescribed for Gout

Inflammatory pathways in gout 
are thought to be similar to the 
inflammatory pathways in 
atherosclerosis

Crittenden, D. B. et al. Colchicine use is associated 
with decreased prevalence of myocardial infarction in 
patients with gout. J. Rheumatol. 39, 1458–64 (2012).



The LoDoCo trial

Nidorf, et al. Low-dose colchicine for secondary prevention of 
cardiovascular disease. JACC. 2013;61:404-406



Inhibitors of Vascular calcification – Vit K

Schurgers, et al. Matrix Gla-protein: the calcification inhibitor in 
need of vitamin K. Thomb Haemost. 2008;100:593-603



Vascular calcification is a slow process

18F – Sodium Fluoride 
Positron Emission 
Tomography

Dweck et al. 18F-Sodium Fluoride is a marker of active 
calcification and disease progression in patients with aortic 
stenosis. Circ Cardiovasc Imaging 2014;7(2):371-378.



ColchicineVitamin K

The ViKCoVaC trial



Summary

• Cardiovascular disease is the leading cause of death worldwide

• Diabetes confers a doubling in the risk of CVD

• Identifying those at risk of CVD can help target interventions

• Coronary calcium scoring may help identify those at risk of CVD

• Coronary calcium scoring may help improve CVD risk factor 
control

• Progression of coronary calcium may be a stronger predictor of 
CVD
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Questions?


