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Coronary Artery Disease Risk 
Prediction and Prevention
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Hypercholesterolaemia

Primary Secondary

IHD PVDCVA

• FH (familial hypercholesterolaemia)

• Others

Secondary

IHD PVDCVA

GOAL

LDL < 1.8 mmol/l
Or

Non HDL chol. < 2.5mmol/l
Or

At least a >50% reduction of 
LDL

• HDL carry cholesterol back to the liver for excretion. 

• Atherogenic cholesterol → VLDL, IDL, LDL, Lipoprotein (a)

Apolipoprotein B

Total Cholesterol

HDL, LDL, VLDL, IDL, Liprotein (a), 
Chlomicrons and remnants

Total cholesterol - HDL = atherogenic cholesterol
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Cardiovascular Health Screening and 
Prevention with Statins

• All‐cause mortality was reduced by statins by 14% 

• Combined fatal and non‐fatal CVD reduced by 25% 

• Combined fatal and non‐fatal stroke reduced by 22% 

• Reduction of revascularisation rates by 38% 

• No evidence of any serious harm caused by statin prescription. 

• Primary prevention with statins is likely to be cost‐effective and may improve 
patient quality of life. 

The Cochrane Collaboration, published in The Cochrane Library 2013, Issue 1
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Risk Scores

• Framingham
• QRISK2
• JBS
• ESC Heart Score
• Scottish ASSIGN

GOAL

Very high risk, LDL < 1.8 mmol/l or at least a >50% 
reduction of LDL (non-HDl chol. < 2.5 mmol/l)

High risk, LDL < 2.5 mmol/l (non-HDl chol < 3 
mmol/l)

Low-moderate risk, LDL < 3 mmo/L (non-HDl chol < 
3.8 mmol/l)

Primary

• FH (familial hypercholesterolaemia)

• Others

The JBS3 risk calculator complements the NHS Health
Check programme in England.

Offer CVD risk factor measurement from the age of 40 years.

Use JBS3 risk calculator to estimate both 10-year risk and
lifetime risk of CVD in all individuals, except pts. with CVD or
high risk diseases i.e. diabetes age >40 yrs., CKD stages 3-5,
or familial hypercholesterolaemia (FH).

http://www.jbs3risk.com
1 April 2014

JBS 3 - General Recommendations

• Use the QRISK2 risk assessment tool to assess CVD risk for the 
primary prevention of CVD in people up to and including age 84 years.

• For people 85 years or older consider atorvastatin 20 mg as statins 
may be of benefit in reducing the risk of non-fatal myocardial 
infarction. 

• Measurement of total cholesterol, high-density lipoprotein (HDL) 
cholesterol, and non-HDL cholesterol. A fasting sample is not needed.

NICE. Lipid modification: cardiovascular risk assessment and the 
modification of blood lipids for the primary and secondary prevention 

of cardiovascular disease. July 2014
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• Offer atorvastatin 20 mg for the primary prevention of CVD to 
people who have a 10% or greater 10-year risk of developing CVD. 

• Start statin treatment in people with CVD with atorvastatin 80 mg. 
Use a lower dose of atorvastatin if potential drug interactions or high 
risk of adverse effects

• Measure at 3 months of treatment and aim for a greater than 40% 
reduction in non-HDL cholesterol. 

NICE. Lipid modification: cardiovascular risk assessment and the 
modification of blood lipids for the primary and secondary prevention 

of cardiovascular disease. July 2014

Q Risk 2 Score

Cases

• 57 year old male

• Total Cholesterol = 4.2 mmo/l, HDL 1.01 mmol/l, LDL 2.7, TGL = 
1.9 mmol/l, TC/HDL = 4.2

• BP 112/79

• Weight 97 kg

• Height 183 cms.  BMI = 29

• Risk factors: hypertension, smoker >20/day, > 20yrs.

• PMH: renal calculi-lithotripsy, hypercalciuria*, hyperuricuria*, 
cholecystectomy, BPH

• Medication: candesartan 16mg od.            *Dietary advice

Case 6

24th December 
2013

2010 2009

Total Chol 4.2 4.8 5.3

HDL 1.01 1.2 1.2

LDL 2.7 2.93 3.7

Chol/HDL 4.2 3.9 4.4

TGL 1.9 1.44 0.97

•57 year old male
•Total Chol. = 4.2 mmo/l, HDL 1.01 mmol/l, LDL 2.7, TGL = 1.9 mmol/l, TC/HDL = 4.2
•BP 112/79 Weight 97 kg Height 183 cms. BMI = 29
•Risk factors: hypertension, smoker >20/day, > 20yrs.

Benecol

Case 6

10-year ESC Heart score
Non smoker = 1%, 
Smoker = 2%
Very high risk SCORE ≥10%, high risk ≥ 5 but < 10, moderate risk ≥ 1 but < 5

10-year Framingham score
= 16% (smoking) 
= 8% (non smoking)

10-year QRISK®2 score
Non smoker = 9%, 
Smoker = 15.7% 

10-year JBS score 
Non smoker = 12%, 
Smoker = 19%

X

Case 6
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This 57 year old gentleman was admitted with acute onset 
chest pain.  He has a past history of hypertension for which 
he takes candesartan, cholecystectomy and renal calculi. 

Christmas Eve 2013 

Case 6

Case 6

•57 year old male
•Total Chol. = 4.2 mmo/l, HDL 1.01 mmol/l, LDL 2.7, TGL = 1.9 mmol/l, TC/HDL = 4.2
•BP 112/79 Weight 97 kg Height 183 cms. BMI = 29
•Risk factors: hypertension, smoker >20/day, > 20yrs.

Heart age 72 yrs.

10-year QRISK®2 
score
Non smoker = 9%, 
Smoker = 15.7%, 
heart age 61 

•57 year old male
•Total Chol. = 4.2 mmo/l, HDL 1.01 mmol/l, LDL 2.7, TGL = 1.9 mmol/l, TC/HDL = 4.2
•BP 112/79 Weight 97 kg Height 183 cms. BMI = 29
•Risk factors: hypertension, smoker >20/day, > 20yrs.

Heart age 65 yrs.

10-year QRISK®2 
score
Non smoker = 9%,  

•57 year old male
•Total Chol. = 4.2 mmo/l, HDL 1.01 mmol/l, LDL 2.7, TGL = 1.9 mmol/l, TC/HDL = 4.2
•BP 112/79 Weight 97 kg Height 183 cms. BMI = 29
•Risk factors: hypertension, smoker >20/day, > 20yrs.

Learning Point

JBS 3 or QRISK 2 score is useful in predicting 
cardiovascular risk

Case 6
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•35 year old male
•Atypical chest pain – “like fire” 
with pain/paresthesiae in L hand

•Total Chol. = 5.7 mmo/l, HDL 1.2
mmol/l, LDL 3.6, TGL = 1.9
mmol/l, TC/HDL = 4.8. Non HDL
Chol = 4.5mmol/l

•BP 125/80
•Weight 67 kg
•Height 160 cms.
•BMI = 26
•RF: Father CABG 40’s

•61 year old female
•Atypical chest pain. Dull radiating 
to neck. Occurs anytime.

•Total Chol. = 5.7 mmol/l, HDL 2.16 
mmol/l, LDL of 3.13 mmol/l,  TGL = 
0.9mmol/l, TC/HDL 2.6. Non HDL 
Chol = 3.54

•BP = 144/79
•Weight = 67kg
•Height= 160 cms
•BMI = 26.2
•RF=  Mother CVS 53, Father MI 78

Triple vessel disease Normal coronary arteries 
on coronary angiography

10-yr JBS3 Risk = 2.1%
10-yr. Qrisk 2 = 2%
Lifetime risk (80yrs.) = 59.1

10-yr JBS3 Risk = 9.3 %
10-yr. Qrisk 2 = 8.2 %
Lifetime risk (80yrs.) = 20.3

Learning Point

• Caution in interpreting 10-year cardiovascular 
risk sores using the JBS3 or QRISK 2 models 
in young patients (?<45-50)

• Better to use lifetime risk scores and family 
history

Case 3

Case 7
• 58 year old male

• Total Cholesterol = 5.6 mmo/l, HDL 1.4 mmol/l, LDL 3.54, TGL = 
1.45 mmol/l, TC/HDL = 4

• BP 156/91

• Weight 82 kg

• Height 178 cms.  BMI = 25.9

• Risk factors: FH IHD (mother CABG- 60yrs), ex-smoker 13 yrs.

• PMH: nil

• Medication: nil

•58 year old male
•Total Chol. = 5.6 mmo/l, HDL 1.4 mmol/l, LDL 3.54, TGL = 1.45 mmol/l, TC/HDL = 4
•BP 156/91 Weight 82 kg Height 178 cms. BMI = 25.9
•Risk factors: FH, ex-smoker 13 yrs.

Score 

10-year QRISK®2 score 13.5%

The score of a typical person with the same age, sex, 
and ethnicity* 9.7%

Relative risk** 1.4

QRISK® Heart Age*** 61

Case 7
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Case 7

Reviewed in Cardiology OPC 25th Sep. 2013

Asymptomatic. Stopped atorvastatin after 4 weeks –
myalgia, muscle weakness and depressed

Referred to Dr. Viljoen

6 months later

Case 73 months later, 04/12/13

Case 7~12 months later after PCI, 4th June 2014

March 2013 October 2013 June 2014

Total Chol 5.6 5.4 5.9

HDL 1.4 1.47 1.21

LDL 3.54 3.3 (non fasting)

Chol/HDL 4 3.7 4.9

TGL 1.45 1.33 3.38

Rosuvastatin 5mg, 4th

December 2013. Took ~ 3 wks

Case 7
•58 year old male
•Total Chol. = 5.6 mmo/l, HDL 1.4 mmol/l, LDL 3.54, TGL = 1.45 mmol/l, TC/HDL = 4
•BP 156/91 Weight 82 kg Height 178 cms. BMI = 25.9
•Risk factors: FH, ex-smoker 13 yrs.

Atorvastatin 29th April 2013
Took ~4 wks

Life style and diet changes

Case 7

24th September 2014 - Dr. Ghuran

• Not keen for a statin

• D/W Dr. Viljoen - Pravastatin 10mg

Future options:

• Fluvastatin

• Ezetimibe

• PCSK 9 inhibitors



7

Multiple Membrane Transporters in Hepatocyte Work in Concert
With Enzymes to Mediate Drug Elimination

S
im

vastatin

Gene 
SLCO1B1
encodes for 
OATP1B1

Effect of SLCO1B1 genotypes on the systemic 
exposure of various statins

Percentage increase in AUC for
SLCO1B1 CC versus SLCO1B1 TT

Simvastatin 221%

Pitavastatin 162–191%

Atorvastatin 144%

Pravastatin 57–130%

Rosuvastatin 62–117%

Fluvastatin 19% (non-significant)

AUC = area under the plasma concentration-time curve

Case 7

Simva* EZ/Simva* p-value

Primary 34.7 32.7 0.016
CVD/MI/UA/Cor Revasc/CVA

Secondary #1 40.3 38.7 0.034
All D/MI/UA/Cor Revasc/CVA

Secondary #2 18.9 17.5 0.016
CHD/MI/Urgent Cor Revasc

Secondary #3 36.2 34.5 0.035
CVD/MI/UA/All Revasc/CVA

0.936

Ezetimibe/Simva 
Better

Simva 
Better

UA, documented unstable angina requiring rehospitalization; Cor Revasc, coronary revascularization 
(≥30 days after randomization); All D, all-cause death; CHD, coronary heart disease death; 

All Revasc, coronary and non-coronary revascularization (≥30 days)

*7-year 
event rates (%)

Primary and 3 Prespecified Secondary 
Endpoints — ITT

0.8 1.0 1.1

0.948

0.912

0.945

Lipid modification: cardiovascular risk assessment 
and the modification of blood lipids for the primary 
and secondary prevention of cardiovascular disease
NICE clinical guideline 181

Issued: July 2014 last modified: 
September 2014
http://www.nice.org.uk/guidance/cg181

Consider use of Ezetimibe treatment in line with NICE 
technology appraisal guidance (TAG) 132

The population groups covered by the ezetimibe NICE TAG 
132 are: 

adults with primary (heterozygous familial and non-familial) 
hypercholesterolaemia who are candidates for treatment with 

statins on the basis of their CVD status or risk and

whose condition is not appropriately controlled with a statin alone 
or

in whom a statin is considered inappropriate or is not tolerated

The term “not appropriately controlled with a statin alone” is defined as 
failure to achieve a target lipid level that is appropriate for a particular 

group or individual. It also assumes that statin therapy is optimised and 
tolerated. 

Grouping of statins

Reduction in low-density lipoprotein cholesterol

Dose (mg/day) 5 10 20 40 80

Fluvastatin - - 21% 27% 33%

Pravastatin - 20% 24% 29% -

Simvastatin - 27% 32% 37% 42%*

Atorvastatin - 37% 43% 49% 55%

Rosuvastatin 38% 43% 48% 53% -

CARD-1131919-0000

Low intensity; 20%-30%

Medium intensity; 31%-40%

High intensity; above 40%

* MHRA advice: there is an increased risk of myopathy associated 
with high-dose (80mg) simvastatin. The 80mg dose should be 
considered only in patients with severe hypercholesterolaemia 

and high risk of cardiovascular complications who have not 
achieved their treatment goals on lower doses, when benefits are 

expected to outweigh the potential risks.

Adapted from NICE clinical guidance 181. Appendix A: Grouping of statins. 
http://www.nice.org.uk/guidance/cg181/resources. Downloaded 29th September 2014 

Proprotein convertase subtilisin/kexin type 9 (PCSK9) 
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Learning Point

• 10-year cardiovascular risk sores using the 
JBS3 or QRISK 2 models useful

• Because of differences in statin metabolism, 
“one statin does not fit all”, and therefore try at 
least 3-4 different statins if side effects develop

• Ezetimibe and PCSK-9 inhibitors can be useful 

Case 7 

Case 11

7th February 2014

Q risk 2 score 18.1%

Case 11

Case 11

Case 11
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 Calcium in coronary arteries represents 
atherosclerosis

 Degree of Calcium correlates with 
atheroma burden

Coronary calcification in Asymptomatic

MESA (Multiethnic Study of Atherosclerosis) 
NIH sponsored prospective study

6,814 Asymptomatic pts:  3.5 year follow-up

Detrano RC et al. N Engl J Med 2008;358:1336-5.

Major Coronary Event

CAC score No. at risk Hazard Ratio (95% 
CI)

P-value

0 8/3409 1.0

1-100 25/1728 3.89 (2.72-8.79 <0.001

101-300 24/752 7.08 (3.05-16.47 <0.001

>300 32/833 6.84 (2.39-15.99) <0.001

Comparative Effective Dose of 
Radiological Investigations

 PA/Lateral CXR 0.04‐0.06 mSv

 Head CT 1‐2 mSv

 Chest CT 5‐7 mSv

 Abd/Pelvis CT 8‐11 mSv

 Diagnostic Cor Angiogram  1‐5 mSv

 MSCT angiography  0.6‐4 mSv

Life time cancer risk
1mSv   = 1:20,000 additional risk
10mSv = 1:2000 additional risk
20mSv = 1:1000 additional risk

Update November 2016

Learning Point

• It is not about cholesterol (LDL, HDL) but about
overall risk cardiovascular risk which determines
the magnitude of benefit of statin treatment

• Calcium scoring can be useful in selected patients
in determining coronary artery disease risk.

• At present there is no data to suggest coronary
artery disease risk reduction by commencing a
statin – on going studies

Case 11
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Case 5A
46-year old lady

Chol 6 mmol/l
HDL 2.23 mmol/l
Chol/HDL 2.7
TGL 0.75 mmol/l

Weight = 60 kg
Height 162 cms.

BMI = 23

No FH of IHD

BP (S)125/71 
mmHg

Conclusion: 
1. Calcium Score: 0 (< 25 percentile) 
2. Significant disease in the right coronay artery

10‐yr JBS3 Risk = 1.4%
10‐yr. Qrisk 2 = 1.2%
Lifetime risk (80yrs.) = 14%

Case 5A

Learning Point

• Although high HDL cholesterol levels may be reassuring and 
lead to a favourable TC:HDL ratio, it can be dysfunctional 
resulting in CAD

• Be weary of a calcium score of 0 in young patients

• Never do a calcium score alone without a CT coronary 
angiography.

Case  5A 

56 year old lady. Asymptomatic.
Full medical: TC 7 mmol/l, HDL 2 mmol/l, LDL 4 mmol/l,
triglycerides 2.2 mmol/l and a TC:HDL ratio of 3.5.

FHx: ischaemic heart disease. Her father is alive and had a
stroke 59 yrs. Her mother died at age 60 but had three
previous MI and CABG prior to her death. Her younger sister
died of ovarian cancer at age 35. Maternal uncle died at age
56 with an MI. Maternal grandmother died of an MI at age 36
and her maternal great uncle died at age 63 with an MI.

PMH: bilateral oophorectomy for ovarian cysts, no diabetes,
hypertension, non-smoker.

Clinical Case 2

Case 2

Case 2
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Five months later Case 2

Case 2

Case 2•56 year old female
•Total Chol. = 7 mmo/l, HDL 2 mmol/l, LDL 4 mmol/l, TGL = 2.2 mmol/l, TC/HDL = 3.5
•BP 140/80 Weight 65 kg Height 173 cms. BMI = 21.7
•Risk factors: FHx.

Heart age 62 yrs.

10-year QRISK®2 
score  5.6
Heart age 58 yrs

Case 2

•56 year old female
•Total Chol. = 7 mmo/l, HDL 2 mmol/l, LDL 4 mmol/l, TGL = 2.2 mmol/l, TC/HDL = 3.5
•BP 140/80 Weight 65 kg Height 173 cms. BMI = 21.7
•Risk factors: FHx.

Case 2

Learning Point

• Not everyone with a high risk score or a high 
cholesterol is predisposed to developing coronary 
artery or stroke disease

• Sometimes useful to investigate patients who 
develop side effects from statins or are reluctant to 
take statins and need reassurance

• On the contrary, it can be useful to demonstrate early 
atherosclerosis disease which may serve as the basis 
to commence statin treatment 

Case  2 

Testosterone: a hormone 
preventing cardiovascular disease 

or a therapy increasing 
cardiovascular events?

European Heart Journal (2016) 37, 3569–3575
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Decreasing testosterone levels - older men
- decrease by 1–2% per year

• Low T
• Manopause
• Hypogonadism
• Andropause

Testosterone and cardiovascular disease 

Some of the symptoms of androgen deficiency include:

• breast development (gynaecomastia)
• reduced muscle mass and strength
• increased body fat, particularly around the abdomen
• weaker erections and orgasms
• reduced amount of ejaculate
• reduced bone mass, therefore increased risk of 

osteoporosis

• reduced sexual desire
• hot flushes and sweating
• lethargy and fatigue
• Depression
• loss of body hair
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Testosterone 
replacement in men 
with low endogenous 
testosterone levels
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Testosterone and cardiovascular disease 

European Heart Journal (2016) 37, 3569–3575

• In men with androgen deficiency with a diagnosis of hypogonadism resulting from an 
established medical disease of the testes, pituitary, or the hypothalamus

• Symptomatic 

• Documented low testosterone levels

• Screening for androgen deficiency in the general population is not recommended.

• In older men with low testosterone levels, testosterone placement should be based on 
an individualized approach discussing the risks and benefits, as well as the uncertainty 
surrounding this therapy.

• Systematic prescription of testosterone replacement therapy in all men with low 
testosterone is not recommended.

• Replacement of therapy in men with decompensated heart failure, with MI or a 
revascularization procedure in the preceding 6 months is not recommended

Testosterone therapy 

European Heart Journal (2016) 37, 3569–3575

Case 1
39 yr. old male admitted on the 20th July 2016  with a history of right-sided 
facial, arm and leg weakness, difficulties moving his lips and an expressive 
dysphasia.  Two days earlier he complained of left-sided face and arm 
weakness that lasted 20 seconds.  For the preceding three weeks he noticed 
that his vision was blurred.

An urgent CT – no significant findings. 

ECG showed atrial fibrillation with a ventricular rate of 130 beats per minute.

He works as a personal trainer.
Previously lost 12-14 stone (76 -88 kg) over the preceding 3½ year period
Using ephedrine, caffeine, anabolic androgenic steroids, thyroxine and 
caffeine.

PMx: nil.

FHx: mother died of a stroke at age 57 which may be related to a clot 
originating in her leg.  He has a sister with three miscarriages.
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Case 1
Non smoker. Drinks alcohol occasionally and denies using any recreational drugs.

HB mildly elevated at 171 gm/L with a normal MCV, CRP, ferritin, TFT’s, haemoglobin A1c, beta‐2 
microglobulin, ANA and anti‐cardiolipin antibody.  Although lupus anticoagulant screen was done it 
could not be interpreted given that he was on Apixaban.  Creatinine was mildly elevated at 135 
mmol/L, with sodium of 138 mmol/L, potassium 4.9 mmol/L and an eGFR of 51 ml/min, LDH was 
mildly elevated at 353 IU/L.  He was negative for factor V Leiden.

His ventricular rate was adequately controlled on bisoprolol 10 mg daily.  He was also commenced 
on Ramipril and the dose was slowly titrated up to 5 mg bd, and Apixaban 5mg BD

An inpatient echocardiogram demonstrated moderately dilated left ventricle (LVDD 6.5 cm, LVDS 
4.97 cm) with significant LV systolic impairment.  There was no significant valvular abnormalities.  
The right ventricular systolic pressure was 26 mmHg.  Inferior vena‐cava was dilated with poor 
inspiratory collapse.

C
ase 1

Case 1

Cardiac MRI
Echo

DC cardioversion

Case 1Over a 3.5 years

Started with DNP (dinitrophenol)

Ephhedrine 30‐90mg 
Caffeine 200‐400 mg,
Aspirin 

ECA stack. Daily. Occasionally omit stack  1‐2 wks. up 
to 4 times over 3 years 

T3  50mcg OD
Clembuterol 40‐120 mcg OD

Stack for 3 wks. Six times over 3 yrs. 

Test 250 (fast and slow acting testosterone)
Decabolin
Winstrol 

Stack, twice wkly for 16 wks.  Then stop for 3 month

Test 300/400 
Tren (trenbolone)
Anavar (oxandrolone)

Alternate

Case 2
29 year male. Admitted in the early hours of the morning after awakening with acute 
onset heavy chest pain associated wit sweating. 

Smoker. Denied recreational drugs. No FHx of IHD

PMHx: Nil. Admits to using Test 400 and Stanvar (oxandrolone and stanozol) Winstrol)

Paramedics ECG ST↑ I, Avl, V5, V6.
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Case 3
49 year male. Active. High intensity interval training 3‐4x/week

RF: pre‐diabetic 2 yrs. on metformin. Choleterol 5.4 mmol/l, LDL 3.5 
mmol/l, HDL 1.2 mmol/l, TGL 1.5 mmol/l. Ex‐smoker 25 years.. No FHx. 

PMx: low testosterone on a general health check, vitilgo, lumbar disc 
herniation

DHx (before MI): metformin 500mg BD and testosterone enanthate 210mg 
once weekly. No recreational drugs.

21/4/17: burning chest pain.  Anterior MI. 2 stents to LAD

Reviewed 3rd May 2017

• Intensive risk factor lowering in patients with established CVD

• Not all patients with high cholesterol will have a cardiovascular event particularly 
those with high functional levels of HDL.

• Not all patients with a normal cholesterol level are protected from a cardiovascular 
event

• There is a continuum of risk throughout life and most CVD events occur in 
individuals with intermediate risk based on current risk models.

• Cardiovascular risk management of patients should be individualised after 
discussing all risks and benefits on/off drug therapy (aspirin/statins) using risk 
prediction models directed to the appropriate population. Targeted investigations.

• Testosterone therapy: in men with androgen deficiency with a diagnosis of 
hypogonadism resulting from an established medical disease of the testes, 
pituitary, or the hypothalamus.

Conclusion


