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Introduction

New technology, new research, ne

= 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

R

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

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)

Consider the following as part of a comprehensive risk assessment: (PP)
Modifiable risk factors Non-modifiable risk factors
Assessment of e S i
* Serum lipids® « Social history including cultural identity, ethnicity, socioeconomic status
i - |
Cardiovascular Risk | e
» Alcohol intake® * Chronic Kidney Disease (albuminuria = urine protein, eGFR)
» Familial hypercholesterolaemia®
* Evidence of atrial fibrillation (history, examination, electrocardiogram)

T

* Aboriginal and Torres Strait Islander adults aged over 74 (CBR)
A

{
YES

+ Enter age 74 for adults aged 74+ (GBR) \

¥
& 1 1
e e '?;;'ud‘:') Moderate: 10-15% risk of CVD Low: Less than 10% risk of CVD
dlninallydelemhed’mlnims risk) (PP) within the next five years (PP) within the next five years (PP)
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Australian cardiovascular risk charts

Assessment of
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Total cholesterol: HDL ratio” Total cholesteral:HDL ratio”

* In accordance with Australian guidelines, patients with systolic blood pressure 2180 mm Hg, ora
total cholesterol of >7.5 mmol/L, shouid be considered at clinically determined high absolute risk of CVD.

Risk level for 5-year cardiovascular (CVD) risk

High risk Moderate risk Low risk
B oo B 0% W sox
25-20% B osn
M oo
16-19%

CT Calcium Score in Assessing Cardiovascular Risk

MESA risk score and coronary artery calcium score e

= 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?

Table 1. Interpretation of coronary calcium score®

" MOderate riSk patients Calcium score Interpretation Risk of myocardial
infarction/stroke at 10 years
= Less useful in many elderly patients
0 Very low risk <1%
* Assists in making decisions about statin therapy |~ v o
= What does the score mean? 101-400 Moderate risk 10-20%
101-400 and >75th percentile Moderately high risk 15-20%
>400 High risk >20%
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CT Calcium Score in Assessing Cardiovascular Risk
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CT Calcium Score in Assessing Cardiovascular Risk

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 | 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

What treatments should | institute? - o
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CT Calcium Score in Assessing Cardiovascular Risk

Who should undergo calcium scoring?

Patients aged 45-75 years —
Asymptomatic Symptomatic
Framingharn Risk Equation
Low risk (<10%) Intermediate risk (10-20%) Stress testing, coronary
: computed tomography
'L angiography or invasive

angiography (as appropriate)

6-10% risk and

« family history of premature
coronary artery disease

+ age 40-60 years and diabetes

« age >40 years and Aboriginal
or Torres Strait lslander

v

Figure 2. The Cardiac Society of Australia and New Zealand’s recommended indications for corenary artery calcium scoring®

Grading Risk in a Patient Presenting With Chest Pain

Patients may have stable symptoms or may present with acute

= 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

E———
TIMI Risk Score for STEMI Risk Score  Odds of death by 30D* I

Histosizal 0 01 ey |
Age 65-74 2 points 1 0.3 @203

z75 3 points
DM/HTN or angina 1 point 2 04 w308
Exam 3 0.7  (06-09)
SBP <100 3 points 4 1.2 (oLs
HR =100 2 pofnu 5 22 826
Killip II-1V 2 points
Weight < 67 kg 1 point 6 30 esie
B 7 4.8 @86
Anterior STE or LBBB 1 point 8 58 w27
Time to rx >4 hrs 1 point >8 8.8 (6312
Risk Score = Total 0-14) *referenced to average mortality

(95% confidence intervals)
(FRONT) (BACK)

Grading Risk in a Patient

Presenting With Chest Pain

PRIMARY PCI SITE

CHEST PAIN PATHWAY

LOCATION / WARD:

COMPLETE ALL DETAILS OR AFFIX PATIENT LABEL HERE

Date of Presentation 11y 00 yO000  1me O0: 00O Time of symptem onset: 10 - 01

CHEST PAIN
or
OTHER
SYMPTOMS of
MYOCARDIAL
ISCHAEMIA
{eg sweating, sudden orihopres,

syncope, dyspnoea, epigastric
discomort, Jaw pain, &rm pain)

HIGH RISK ATYPICAL
PRESENTATIONS

(eg diabetes, rens failure, female,
elderly or Abariginal)

TRIAGE

ECG & Vital Signs, expert

ST ELEVATION
or (presumed new) LEBB

interpretation within 10 minutes

General Management
Oxygen
Aspirin
IV Access
Pain Relief
Pathology incl Troponin
Chest X-ray

Consider Aortic
(back pain, hypertension, absent
pulse, BP diflerence)

Consider Pulmonary
Embolism

(severe dyspnosa, respiratory

Consider Pericarditis

pain, respi
positional component)

distress, low subseript Oz saturation)

Diagnose
NON ST ELEVATION ACUTE
CORONARY SYNDROME (ACS)

Go immediately

|

to
STEMI

CATEGORY
2 STRATIFY ACS RISK (Page3)

HIGH RISK

Any of the following

INTERMEDIATE RISK
Any of the following and no high risk
features

LOW RISK
Any of the following and no high or
intermediate risk features

O ACS symptoms are repetiive or
prolonged (> 10 min) & stil present.

0 Syncope

O Hislory of chronic lef ventricular
systolic dysfunction (especially if
known LVEF < 40%) OR current
clinical evidence of LVF.

0 Previous PCICABG < 6 months

O Diabetes + typical ACS symptoms

I Chronic renal failure + typical ACS
symptoms

0 Haemodynamic compromise
(sustained SBP < 90 mmHg and / or
new onset mitral regurgilation)

O Elevated Troponin
(consider haemolysis, renal failure)

O ACS symptoms within 42 hrs that
occurred at rest, or were repetitive or
prolonged (but currently resolved)

O Previous PCIICABG > 6 monihs

O Known coronary heart disease-

Esp i prior AW or known coronary
lesion > 50% Stenosis

active smoking or hyperlipidaemia
O Chronic renal failure (especially if
known GFR < 60 mL/min) +
atypical ACS symptoms
O Diabetes + atypical ACS symptoms
O Age » 65 years

'O Presentation with clinical features

consistent with ACS without
intermediate- risk or high-risk
foatures.

O Persistent or dynamic ECG changes of|
® ST depression = 0.5 mm o
® new T wave inversion = 2 mm

O Transient ST elevation (= 0.5 mm) in
more than two configuous leads

O Sustained VT

TIECG is not normal and has changed
from previous pain free ECG but does
not contain high risk changes.

'O ECG Normal or unchanged from
previous pain free ECG

LIS 10d AdVNRId

AVMHLYd NIvd LS3HD
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Grading Risk in a Patient
Presenting With Chest Pain

Grading Risk in a Patient
Presenting With Chest Pain

Clinical Risk
Assessment

Inital

Troponin Risk

ECG Risk
Assessmant

Assessment
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Grading Risk in a Patient Presenting With Chest Pain
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Choose column (below) based on patient age | § 8 ol
=% —
TR =35> w
of ¢ =
=
Sex |Male | +6 Sex |Male §_ g 9
]Fema\e [ +0 |Fema>e w e @
280 @
=
Signsand | Diaphoresis {sweating) +3 Signs and | Diaphoresis (sweating) +3 'L o
Symptoms. ymp! < a
Pain radiates to arm, shoulder, neck or jaw +5 Pain radiates to arm, shoulder, neck or jaw +5 5-
Pain is reproduced by palpation -6 Pain is reproduced by palpation -6 =
Pain occurs or worsened with inspiration -4 Pain occurs of worsened with inspiration -4 § g § 8
8 i 2
Age (years) [46-50 [+ Age (years) |+88 +20 2 ; g
]18-45 | +2 81.85 +18 g -
76.80 +16 > ‘
History Only able to score 4 points for this section = '~
71956 i 8 ‘
Any one of. | Previous AMI, CABG or PCI 66-70 2 E
OR 61-65 B 2 =
8 12 ®
3ormore: [Current smoker 5680 é
Diabetes 4 51-55 - 3 —_
= ofs
Hyperlipidssmia History Cardiac risk factors are outweighed by age 2 E
Hypertension when over 50 years. ﬁ
NO SCORE FOR THIS SECTION
Family history of early onset [HD - | T
Total Score (Low risk is < 16)| i :

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
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Stress Echocardiography

X '\
= 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

v

e

] ]
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CT Coronary Angiography

= Patient has stable symptoms consistent with coronary ischaemia, is at low to intermediate risk,
and would have been considered for coronary angiography

= MBS indications are:

= 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: o :2"“*\.

= 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

= Asitis 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

10
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Results of CT Coronary Angiography

el e

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

Other Uses for Cardiac CT Scanning

o — e

= 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

11
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= 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

* 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)

12
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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

13
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Case Stud

Investigations
CTCA:

Calcium score: 602 (95" 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

QLEILAOIDCRA
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14
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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

16
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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
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