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Introduction

 New technology, new research, new indications, new procedural algorithms

 Assessing cardiovascular risk for primary prevention
 Framingham risk score and RACGP guidelines
 MESA score and coronary artery calcium score

 Assessment of grade of risk in the patient with chest pain
 Investigations in patients with low to intermediate risk chest pain
 CT coronary angiography, stress echocardiography, myocardial perfusion imaging

 Other uses for cardiac CT scanning
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Assessment of Cardiovascular Risk

 Patients over the age of 40 or in high-risk groups require assessment of cardiovascular risk

 This includes the risk of ischaemic heart disease, cerebrovascular disease, peripheral arterial 

disease, and aortic disease

 In asymptomatic patients, assessment of risk includes assessment of risk factors and consideration 

of high-risk or special groups

 Several risk calculators for cardiovascular risk exist

 Framingham risk score (5 year risk): e.g. https://www.cvdcheck.org.au/

 ASCVD risk score (10 year risk)

 QRISK lifetime cardiovascular (long term)

Assessment of 
Cardiovascular Risk



23/10/2021

3

Assessment of 
Cardiovascular Risk

CT Calcium Score in Assessing Cardiovascular Risk

 MESA risk score and coronary artery calcium score

 A negative or very low calcium score (<10) can be used as a negative risk factor, particular in 
older patients with relative few risk factors apart from age

 When to use coronary artery calcium score?

 Moderate risk patients

 Less useful in many elderly patients

 Assists in making decisions about statin therapy

 What does the score mean?
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CT Calcium Score in Assessing Cardiovascular Risk

CT Calcium Score in Assessing Cardiovascular Risk

 What treatments should I institute?
 Lipid-lowering therapy and antihypertensives
 Aspirin if calcium score >100 and the patient is at least moderate risk
 The “gatekeeper” for aspirin, statins, and intensification of antihypertensive regimes

 What else should I do?
 Does not determine degree of coronary artery stenosis and does not detect soft plaque
 High-risk or symptomatic patients require alternative testing (e.g. CT coronary angiogram or stress 

echocardiogram)
 A high calcium score should prompt consideration for exclusion of significant coronary artery stenosis
 Consider stress echocardiography or CTCA as well in certain patient groups to exclude significant stenosis 

caused by soft plaque
 Not covered by MBS so cost may be a deterrent for some patients
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CT Calcium Score in Assessing Cardiovascular Risk

Grading Risk in a Patient Presenting With Chest Pain

 Patients may have stable symptoms or may present with acute chest pain
 Patients with chest pain, particular those presents with acute chest pain, need to have their 

symptoms taken seriously
 Patients, particularly those in certain groups, can have atypical presentations for ischaemic

heart disease
 Any factors that indicate high-risk chest pain necessitate hospital admission and 

consideration of coronary angiography (and many patients with acute intermediate risk 
chest pain require hospital admission and further investigation)

 CT coronary angiography is changing how patients with chest pain are assessed and 
managed in the outpatient and the inpatient setting

 Patients with ECG changes, troponin elevation, or past history of coronary artery disease are 
automatically high-risk and non-invasive testing should not be considered first-line for them
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Grading Risk in a Patient Presenting With Chest Pain

Grading Risk in a Patient 
Presenting With Chest Pain
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Grading Risk in a Patient 
Presenting With Chest Pain

Grading Risk in a Patient 
Presenting With Chest Pain
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Grading Risk in a Patient Presenting With Chest Pain

Investigations in Low to Intermediate 
Risk Chest Pain

 There may also be other situations where exclusion of coronary ischaemia is needed, e.g. in 
heart failure, cardiomyopathy, and before surgery

 Patient setting and ease of arranging investigation may affect decision as well

 Functional testing versus anatomical testing

 Exclusion of ischaemia (diagnostic) versus risk prediction (prognostic)

 Consider patient-specific factors and potential contraindications to certain tests



23/10/2021

9

Stress Echocardiography

 What the test involves
 Treadmill or bicycle exercise, ECGs, pre and post exercise 

echocardiography
 Superior in sensitivity and specificity to stress ECG, which is 

rarely used in cardiology practices now
 Advantages

 Good sensitivity and specificity
 Information on patient symptoms and exercise capacity
 7 or more METs is indicative of a good surgical outcome
 Functional information not provided by CTCA
 Cost-effective and convenient

 Disadvantages
 Exercise component (although dobutamine stress 

echocardiography may be used)
 Operator and heart rate dependent
 Does not detect non-haemodynamically significant coronary artery disease
 Higher specificity that myocardial perfusion imaging

Myocardial Perfusion Imaging

 What the test involves
 Advantages

 Can be performed without exercise
 Information on left ventricular function

 Disadvantages
 Impacted by body habitus
 Balanced ischaemia
 Diaphragmatic artefact
 Does not detect non-haemodynamically

significant coronary artery disease
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CT Coronary Angiography

 MBS indications are:
 Patient has stable symptoms consistent with coronary ischaemia, is at low to intermediate risk, 

and would have been considered for coronary angiography
 Patient requires exclusion of coronary artery anomaly or fistula
 Patient will undergo non-coronary cardiac surgery 

 What the test involves
 CT scan with IV contrast
 Appropriate CT scanner, gating, and interpretation (software and reporter) are required (i.e. a 

radiology facility having a CT scanner is not synonymous with a radiology facility being able to 
perform a CTCA on a patient)

CT Coronary Angiography

 Advantages:
 Diagnostic and prognostic data
 Quick and useful for facilitating quick discharge of patients from hospital
 Does not require exercise
 High negative predictive value
 Very good sensitivity with good specificity

 Disadvantages
 Difficult in patients with a high burden of calcium
 As it is not a functional test, assessment of haemodynamic significance of coronary lesions can 

sometimes be difficult
 Contrast use in patients with renal impairment or iodine allergy
 Heart rate dependent and requires good radiographers who are well-trained in this
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Results of CT Coronary Angiography

 No coronary artery disease detected
 <50% stenosis
 50-75% stenosis
 >75% stenosis

Other Uses for Cardiac CT Scanning

 Assessment of chest pain and other ischaemic symptoms
 Long term risk prediction
 Assessment of coronary arteries in patients undergoing non-coronary cardiac 

surgery
 Exclusion of coronary anomalies
 Assessment of patients with arrhythmias, heart failure, or cardiomyopathy
 Transplant patients
 Assessment prior to ablation
 Assessment for non-surgical valve procedures
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Case Study

 History
 64 yo gentleman without any cardiac symptoms
 Referred by his ophthalmologist because of a recent episode of transient 

visual loss
 Suddenly developed blurred vision in right eye, followed by transient loss of 

part of visual field for a few hours, before spontaneously subsiding
 Normal CT brain and carotid duplex ultrasound, but CT angiogram showed a 

short segment of moderate grade stenosis of the proximal right vertebral 
artery with mild post-stenotic dilatation

Case Study

 Background
 Normal weight, but diet is a vegetarian diet relatively high in carbohydrates
 Exercises regularly by walking or using rowing machine (has noticed a mild 

reduction in his ability on the rowing machine recently)
 Latent autoimmune diabetes in adults (LADA) diagnosed in 2007
 Non-smoker
 Denies any family history of ischaemic heart disease
 Recent blood tests: total cholesterol 4.5mmol/L, LDL 2.9mmol/L, fasting glucose 

9.5mmol/L, HbA1c 9.9%
 10 year ASCVD risk = 16.7% (intermediate risk)
 CVD risk assessment based on Framingham risk score = >15% (high-risk)
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Case Study

 Medications
 Janumet XR 100mg/1000mg daily
 Lantus 15 units before bed
 NovoRapid 5 units tds
 Ostelin 1000 units daily

Case Study

 Investigations
 12 lead ECG: normal sinus rhythm at 56bpm
 Stress echocardiogram:

 ECG: horizontal ST depression in the inferior leads (3mm deep)
 Echo: normal
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Case Study

 Investigations
 CTCA:

 Calcium score: 602 (95th percentile)
 LMCA: 25-49% stenosis
 LAD: >70% stenosis in proximal, mid, and distal vessel
 Intermediate artery: >70% stenosis
 LCX: dominant vessel, 25-49% stenosis; >70% stenosis of the second obtuse marginal 

branch
 RCA: non-dominant vessel, 25-49% stenosis
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Case Study

 Coronary angiogram
 The LAD was moderate-severely diffusely diseased from the ostium to the mid vessel with 

80% stenosis in mid vessel.  There was a segment in the mid-distal vessel of several cm in 
length which was relatively free of disease and could be grafted.

 Two small diagonals had >75% stenosis at ostium and were not graftable.
 Intermediate artery had 40-50% narrowings.
 The left circumflex system was dominant.  OM1 was small and had mild disease.  OM2 

had 70-80% stenosis and was graftable.  PL branch was small and tightly stenosed and not 
graftable.  PDA branch had proximal 50% stenoses and diffuse distal disease and was 
possibly graftable.

 The right coronary artery was small and occluded proximally giving rise to a RV branch.

Case Study

 Progress
 Commenced on aspirin and rosuvastatin after abnormal stress 

echocardiogram
 Referred for coronary artery bypass grafting after coronary angiogram
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 Cardiovascular risk assessment should be part of routine practice in general practice and 

cardiology practice

 CT calcium scoring can be a useful adjunct to cardiovascular risk assessment in certain 

patients

 CT coronary angiography provides useful information regarding cause of chest pain, 

cardiovascular risk, and cardiac (including coronary) anatomy

 Stress echocardiography and CT coronary angiography are often useful investigations in 

patients with low to intermediate risk chest pain

Summary

References

 Agency for Clinical Innovation, NSW Government. Pathway for acute coronary syndrome assessment (PACSA). 2019. 
https://www1.health.nsw.gov.au/pds/ActivePDSDocuments/GL2019_014.pdf

 Ajufo E, Ayers CR, Vigen R, Joshi PH, Rohatgi A, de Lemos JA, Khera A. Value of coronary artery calcium scanning in association with the net benefit of aspirin in 
primary prevention of atherosclerotic cardiovascular disease. JAMA cardiology. 2021 Feb 1;6(2):179-87.

 Cainzos-Achirica M, Greenland P. Coronary artery calcium for personalized risk management—a second chance for aspirin in primary prevention?. JAMA cardiology. 
2021 Feb 1;6(2):187-8.

 Chilazi M, Duffy E, Cardoso R, Cainzos-Achirica M, Blumenthal RS. Use of Cardiac CT to Improve Medical Management in Adults with Diabetes: CCTA inthe
Symptomatic Patient (Part II). American College of Cardiology. 2020.

 Chua A, Blankstein R, Ko B. Coronary artery calcium in primary prevention. Australian journal of general practice. 2020 Aug;49(8):464-9.

 McClelland RL, Jorgensen NW, Budoff M, Blaha MJ, Post WS, Kronmal RA, Bild DE, Shea S, Liu K, Watson KE, Folsom AR. 10-year coronary heart disease risk prediction 
using coronary artery calcium and traditional risk factors: derivation in the MESA (Multi-Ethnic Study of Atherosclerosis) with validation in the HNR (Heinz Nixdorf 
Recall) study and the DHS (Dallas Heart Study). Journal of the American College of Cardiology. 2015 Oct 13;66(15):1643-53.

 McEvoy JW, Martin SS, Dardari ZA, Miedema MD, Sandfort V, Yeboah J, Budoff MJ, Goff Jr DC, Psaty BM, Post WS, Nasir K. Coronary artery calcium to guide a 
personalized risk-based approach to initiation and intensification of antihypertensive therapy. Circulation. 2017 Jan 10;135(2):153-65.

 National Vascular Disease Prevention Alliance. Guidelines for the management of absolute cardiovascular disease risk. National Stroke Foundation. 2012.

 Truong QA, Schulman-Marcus J, Zakroysky P, Chou ET, Nagurney JT, Fleg JL, Schoenfeld DA, Udelson JE, Hoffmann U, Woodard PK. Coronary CT angiography versus 
standard emergency department evaluation for acute chest pain and diabetic patients: is there benefit with early coronary CT angiography? results of the 
randomized comparative effectiveness ROMICAT II trial. Journal of the American Heart Association. 2016 Mar 22;5(3):e003137.



23/10/2021

18

References

 Up to Date: Cardiac imaging with computed tomography and magnetic resonance in the adult

 Up to Date: Clinical use of coronary computed tomographic angiography

 Up to Date: Evaluation of emergency department patients with chest pain at low or intermediate risk for acute coronary syndrome

 Up to Date: Noninvasive testing and imaging for diagnosis in patients at low to intermediate risk for acute coronary syndrome

 Up to Date: Selecting the optimal cardiac stress test

 https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.racgp.org.au%2Fafp%2F2013%2Faugust%2Fmyocardial-perfusion-
scans%2F&psig=AOvVaw3gTe11O1tKUddMAJzFIw0v&ust=1634790643508000&source=images&cd=vfe&ved=0CAwQjhxqFwoTCODjvf
GT2PMCFQAAAAAdAAAAABAI

 https://www.google.com/url?sa=i&url=https%3A%2F%2Fthoracickey.com%2Fstress-echocardiography-
5%2F&psig=AOvVaw3G2oOW5AGqcpFgrSJNwuSl&ust=1634790978579000&source=images&cd=vfe&ved=0CAwQjhxqFwoTCLiSsY-
V2PMCFQAAAAAdAAAAABAP

 https://www.myvmc.com/uploads/VMC/NewsImages/2516_Chow_CK_Figure_1_Calcium_score.jpg


