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LEARNING 
OUTCOMES

Identify guideline-based 
recommendations for managing 
cardiovascular risk factors in a high 
risk / secondary prevention setting

Develop strategies to implement 
best practice cardiovascular risk 
management within the primary 
care setting





SECONDARY 
PREVENTION

Reduce impact of 
disease that has already 
occurred



CORONARY DISEASE 
PATHOGENESIS

• Presentations
• Asymptomatic coronary disease

• Stable angina

• Acute Coronary Syndrome (ACS)

• STEMI

• NSTEMI / NSTEACS

• Unstable Angina



• Traditional understanding
• Fixed stenosis
• Progression
• Occlusion +/- thrombus



• But
• ACS often abrupt
• Plaques often not flow limiting in STEMI

Stone GW et al, N Engl J Med 2011;364:226-35 Jamil G et al, BMJ Case Rep 2013. 
doi:10.1136/bcr-2013-009002

Arbab-Zadeh A, et al, Circulation 2012;125(9):1147-1156



• “Vulnerable plaque”
• CT angiography

• Minimal calcification
• Positive re-modelling

Motoyama S et al., J Am Coll Cardiol 2009;54:49-57



• Optical Coherence Tomography (OCT)

Hasegawa T & K Shimada, “Coronary Artery 
Disease - Assessment, Surgery, Prevention”, 2015



• OCT: Vulnerable plaque features

Yoshinori M et al, J Am Coll Cardiol Img
2011;4:638-46 Takarada S et al. Atherosclerosis 2009;202(2):491-7



• Therapeutic implications
• Revascularization (PCI) of stenotic lesions (stable angina)

• Symptom improvement
• No consistent ↓ clinical events

• Medical therapy (statins esp)
• Minimal effect on degree of stenosis
• Qualitative vs quantitative aspects of atheroma
• >> plaque stabilization
• ↓ MACE (1º and 2º)



MECHANISMS OF ADVERSE EVENTS

• Scar related
• Pump failure
• Arrhythmia

• Coronary related
• Stent failure
• Second acute plaque
• New coronary lesion



VCOR Annual Report 2020



Wallentin et al, New Engl J 
Med 2009;361:1045-57



• Improved survival
• Procedural intervention
• ↓  disease progression

• >> risk factor modification

• Rate of decline slowing
• Emerging epidemics of diabetes and obesity

Australian Institute of Health and Welfare.  Trends in 
cardiovascular deaths.  2017



SECONDARY PREVENTION STRATEGIES
• Formal cardiac rehabilitation
• Lifestyle

• Mediterranean diet
• Regular physical activity
• Smoking cessation

• Pharmacological
• Thinners

• Aspirin
• P2Y12 inhibitors (clopidogrel, ticagrelor, prasugrel)
• DOACs

• LDL lowering
• Statins, ezetimibe, PCSK9 inhibitors

• Diabetes management
• Metformin, SGLT2 inhibitors

• Other
• (ACE-I, ARB, beta blockers, spiractin)



• Traditional cardiac rehab
• Cardihab
• COACH programme



THINNERS

• Aspirin
• Secondary prevention J
• Primary prevention L

• P2Y12 inhibitors
• Clopidogrel
• Prasugrel
• Ticagrelor

• DOACs



ORAL ANTI-PLATELET AGENTS

• Clopidogrel
• Demonstrated benefit across ACS spectrum
• Standard of care in ACS and post PCI





• Prasugrel
• Single step P450 dependent activation

Wiviott SD, et al. Circulation 2007;116:2923-2932



• TRITON-TIMI 38
• 13608 ACS à PCI
• Prasugrel vs clopidogrel
• MACE: 9.9% vs 12.1% (HR 0.81; 0.73-0.90, p<0.001)
• Major bleeding: 2.4 vs 1.8% (HR 1.32; 1.03-1.68, p=0.03)

• Fatal bleeding 0.4 vs 0.1% (p=0.002)
• Life threatening bleeding 1.4 vs 0.9% (p=0.01)

Wiviott SD, et al. N Engl J Med 2007;357:2001-2015



• Subgroup analysis
• Age >= 75

• No benefit: HR 0.99 (0.81-1.21, p=0.92)
• Body weight < 60kg

• No benefit: HR 1.03 (0.69-1.53, p=ns)
• Prior stroke or TIA

• Net harm: HR 1.54 (1.02-2.32, p=0.04)
• Diabetes – primary endpoint

• 12.2 vs 17% (HR 0.70, p<0.001)



• Ticagrelor
• Reversible oral ADP antagonist
• Rapid absorption of active agent



• PLATO
• 18,624 patients ACS
• Ticagrelor 180/90bd vs clopidogrel 300/75

• Vascular death / MI / stroke
• 9.8 vs 11.7% (HR 0.84; 0.77-0.92, p<0.001)

• All-cause mortality
• 4.5 vs 5.9% (p<0.001)

• Major bleeding
• 11.6 vs 11.2% (p-0.43)

Wallentin L, et al. N Engl J Med 2009;361:1045-1057



• Dyspnoea, ~ 5%
• ? 20%







ATLAS ACS: Mega JL et al, New Engl J Med 2012;366:9-19

DOACS





COMPASS: Eikelboom JW, et al. New Engl J Med 2017;377:1319-1330





AF à Stroke

ACS à Recurrent infarction

PCI à Stent thrombosis



AF à Stroke

ACS à Recurrent infarction

PCI à Stent thrombosis

à Anticoagulation

à DAPT

à DAPT

MANAGEMENT OF RISK

à “Triple therapy”





IMPLICATIONS OF BLEEDING IN ACS

• Bleeding increases early and late mortality: Absolute risk ↑11%, 95% CI 8-14% 

Background risk

Bleeding 

Shock Anaemia Transfusion Discontinuation of APT 

Ischaemia Inflammation Stent thrombosis 

Mortality



TRIPLE THERAPY

• ? Warfarin & aspirin & clopidogrel
• ? DOAC
• ? Ticagrelor

• Is aspirin a necessary component of triple therapy?



| 

Primary Endpoint: Total number of TIMI bleeding events 

WOEST
Triple therapy group
Double therapy group 44.9%

19.5%

p<0.001

HR=0.36  95%CI[0.26-0.50]

Dewilde WJM, et al. Lancet
2013;381(9872):1107-1115
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Secondary Endpoint (Death, MI,TVR, Stroke, ST)
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All-Cause Mortality
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• PIONEER AF-PCI: rivaroxaban
• REDUAL-PCI: dabigatran
• AUGUSTUS: apixaban



VKA
(INR 2–3)

Apixaban 5 mg BID
Apixaban 2.5 mg BID in selected patients

Primary outcome: ISTH major / CRNM bleeding 
Secondary outcome(s): death / hospitalization, death / ischemic events

Randomize
n=4600

Aspirin for all on the day of ACS or PCI 
Aspirin versus placebo after randomization

Open
Label

Aspirin PlaceboDouble
Blind Aspirin PlaceboDouble

Blind

Lopes RD, et al. Am Heart J. 2018;200:17-23.

u AUGUSTUS



Lopes RD et al. New Engl J Med 2019;DOI:10.1056/NEJMoa181783



Lopes RD et al. New Engl J Med 2019;DOI:10.1056/NEJMoa181783



ISCHEMIC OUTCOMES: APIXABAN VS WARFARIN

Endpoint
Apixaban
(N=2306)

VKA
(N=2308)

HR 
(95% CI)

Death / Ischemic Events (%) 6.7 7.1 0.93 (0.75–1.16)
Death (%) 3.3 3.2 1.03 (0.75–1.42)
CV Death (%) 2.5 2.3 1.05 (0.72–1.52)
Stroke (%) 0.6 1.1 0.50 (0.26–0.97)
Myocardial Infarction (%) 3.1 3.5 0.89 (0.65–1.23)
Definite or Probable Stent Thrombosis
(%) 0.6 0.8 0.77 (0.38–1.56)

Urgent Revascularization (%) 1.7 1.9 0.90 (0.59–1.38)
Hospitalization (%) 22.5 26.3 0.83 (0.74–0.93)



ISCHEMIC OUTCOMES: ASPIRIN VS PLACEBO

Endpoint
Aspirin

(N=2307)
Placebo
(N=2307)

HR 
(95% CI)

Death / Ischemic Events (%) 6.5 7.3 0.89 (0.71–1.11)
Death (%) 3.1 3.4 0.91 (0.66–1.26)
CV Death (%) 2.3 2.5 0.92 (0.63–1.33)
Stroke (%) 0.9 0.8 1.06 (0.56–1.98)
Myocardial Infarction (%) 2.9 3.6 0.81 (0.59–1.12)
Definite or Probable Stent Thrombosis
(%) 0.5 0.9 0.52 (0.25–1.08)

Urgent Revascularization (%) 1.6 2.0 0.79 (0.51–1.21)
Hospitalization (%) 25.4 23.4 1.10 (0.98–1.24)



META-ANALYSIS OF RCTS

Golwala et al, EHJ 2018; (in press; online)



META-ANALYSIS OF RCTS

Golwala et al, EHJ 2018; (in press; online)



Benussi S, et al, 2016. Eur Heart J 2016; 37:2893-2962





LDL LOWERING

• Statins
• Ezetimibe
• PCSK9 inhibitors

• Fibrates (fenofibrate in combination; x gemfibrozil)

• X Niacin
• Bempedoic acid



• Familial hypercholesterolemia
• Events before 55 (men), 60 (women)
• LDL > 5mmol/L
• TC > 7.5mmol/L
• Dutch Lipid Score >= 6



Hattori et al. JACC Cardiovasc Imaging 2012;5:169-77



Rhee E & HC Kim, The Korean Journal of Internal Medicine 2019;34(4):723-771



Ray KK, et al. J Am Coll Cardiol 2005;46(8):1405-1410



Chan AW, et al. Circulation 2002;105(6):691-696





EZETIMIBE

Cannon CP, et al. New Engl J Med 2015;372:2387-2397



FIBRATES

Elam M, et al. Clin Lipidol 2011;6(1):9-20



PCSK9 
INHIBITORS

Ahn CH, Choi SH. Diabetes Metab J 2015;39(2):87-94



• Evolocumab (Repatha)
• FOURIER

• n=27,564 atherosclerotic CVD
• Statin +/- evolocumab
• MACE RRR 15%, 2 years
• Lowest LDL had lowest MACE

• Alirocumab (Praluent)
• ODYSSEY Outcomes

• n=18,924 recent ACS
• Statin +/- alirocumab
• MACE RRR 15%; all-cause mortality RRR 15%, 2.8 years

• No significant adverse events
• Earlier initiation probably better





OTHER

• Type 2 diabetes – Metformin, SGLT2 inhibitors, GLP-1 agonists
• ACE-I, ARB
• Beta blockers
• Spiractin
• Entresto
• Devices

• Cardiac resynchronization
• Implantable defibrillator



• < 50% of hypertensive patients meeting target BP1

• 45% of ACS patients not on optimal LDL therapy at 12 months2

• 40% of secondary prevention patients not meeting LDL targets3

• 69% statin monotherapy
• 6% statin / ezetimibe
• 6% ezetimibe monotherapy
• 0.02% PCSK9 inhibitor

• 50% of smokers continue smoking post discharge after ACS or cardiac 
surgery4

1 Muntner P, et al. Circulation 2018;137(2):109-118
2 Brieger D, et al, Med J Aust 2019;210(2):80-86
3 Carrington MJ, et al. CODE RED: Overturning Australia’s cholesterol 
complacency.  May 2020, Baker Heart and Diabetes Institute
4 Riley H, et al. Clin Cardiol 2019;42(12):1189-1194



P 

Cat 1 → 1 - 2.99 mmol/L
Cat 2 → 3 - 4.99 mmol/L
Cat 3 → 5 - 6.49 mmol/L
Cat 4 → 6.5 - 8.49 mmol/L
Cat 5 → ≥ 8.5 mmol/L

• (2004 – 2017, n ~ 400,000)
• Ages 18 – 80
• LDL; incident and 5-yr follow up
• LDL > 6.5mmol/L, n = 827

• Alive at 5 years, n = 756
• LDL < 3mmol/L, n = 266 (35.2)
• LDL > 6.5mmol/L, n = 80 (10.6)



• Secondary prevention (Royal Hobart)
• Premature ACS event + LDL > 5mmol/L (n=43 of 246 consecutive ACS cases)
• Most recent lipid measurement (> 12 months)

• LDL < 1.4mmol/L: 5%
• LDL < 1.8mmol/L: 13%
• LDL > 4.0mmol/L: 30%




