Primary Prevention of CVD - 2008
(See www.gpnotebook.co.uk for details of the trials)

· Cardiovascular disease is one of the most common causes of death in the UK.

· 25% of us die of coronary heart disease and 40% from cardiovascular disease (MI, CVA and CCF).
· It accounts for about one third of premature deaths in men and one quarter of premature deaths in women
Over 270,000 people in the UK suffer a heart attack each year.

Of those that have an MI, 1/3 die within the first month, half of these deaths before they reach hospital – underlining the need for primary prevention.

Between 1981 and 2000, CHD mortality rates fell by 54%, resulting in 68,230 fewer deaths in 2000.
This is attributed to:
· Overall smoking prevalence declined by 35% between 1981 and 2000.

· Population total cholesterol concentrations fell by 4.2%.

· Mean population blood pressure fell by 7.7%.
· Secondary prevention strategies.
Compared with secondary prevention (aspirin, statins, ACE, Betablockers and revascualrisation) computer modelling indicates primary prevention achieved a fourfold larger reduction in deaths. 
Primary prevention

Implementing strategies to prevent the onset of CVD in people who have no prior history of CVD.
The NSF for CHD
Standard 4 states: General Practitioners and primary care teams should identify all people at significant risk of cardiovascular disease and offer them comprehensive advice and appropriate treatment to reduce their risk.

In 2000 the National Service Framework (NSF) for CHD set

standards for the prevention and treatment of CHD. The NSF

adopted the same priorities defined in JBS 1 for CHD

prevention—namely;

(1) people with established CHD, and

(2) apparently healthy individuals at high multifactorial risk

of developing CHD. 
The NSF & JB2 recommended the Joint British

Societies’ coronary risk prediction charts (and software

program) for total CHD (and cardiovascular (CVD)) risk

estimation in the asymptomatic population without CVD.
JBS2 – Dec 2005

JBS comprise:

British Cardiac Society

British Hypertension Society

Diabetes UK

HEART UK

Primary Care Cardiovascular Society

The Stroke Association

They  recommend that CVD prevention in clinical practice should focus equally on:
· People with established atherosclerotic CVD,

· People with diabetes

· Apparently healthy individuals at high risk (CVD risk of

> 20% over 10 years).

With the aim of reducing the risk of a non-fatalor fatal atherosclerotic cardiovascular event and to improve both quality and length of life.

In addition, other people with particularly elevated single risk factors also require CVD prevention because they too are at high cardiovascular

risk, regardless of the presence of other risk factors:

· Diabetics

· Sustained blood pressure > 160 mm Hg systolic

or > 100 mm Hg diastolic, or lesser degrees

of blood pressure elevation with target organ

damage.

· Total cholesterol : HDL ratio > 6.0
· Familial dyslipidaemia 
BNF JBS2 risk tables

The new Joint British Societies CVD risk prediction chart  based on the Framingham calculation (See inside front and back covers of BNF) should be used to estimate total risk of developing CVD (coronary heart disease (CHD) and stroke) over 10 years based on five risk factors: age, sex, smoking habit, systolic blood pressure, and the ratio of total cholesterol to HDL cholesterol.

For people with established atherosclerotic CVD, hypertension

with target organ damage, familial dyslipidaemias such

as familial hypercholesterolaemia, or diabetes, formal risk

estimation is not necessary; all these people are at high total

CVD risk.
How accurate is the Framingham risk score?

The risk estimation is based on the 10 year prospective experience of the Framingham cohort, white middle class men and women, aged 30-74 years, living in semiurban Massachusetts during the 1980s (peak incidence of CVD in America). 

The UK risk prediction charts predict risk between the ages of 40 to 70 using five variables: age, sex, smoking status, chol:HDL ratio and systolic blood pressure.
BMJ 2003- Prospective cohort study of 6643 men aged 40 to 59 which compared 10 year CHD prediction with subsequent 10 year outcome.

2.8% died of CHD compared to 4.1% predicted (overestimation = 47%)

10.2% had a fatal and non fatal coronary event compared with 16% predicted

Hence new prediction equations such as 

QRISK

Assign

BMJ 2007 - QRISK which in addition to the 5 Framingham component includes FH, social deprivation (Townsend score – unemployment, overcrowding, non car ownership and non home ownership), BMI and existing Rx with a HT agent.

In a cohort of 1.28 million UK Primary Care patients 1995 - 2007 aged between 35 and 74 with no history of CVD (2/3 formed the derivation data set and 1/3 the validation data set). 50% were women.

Framingham overestimated 10 year CVD risk by 35%

Assign overestimated 10 year CVD risk by 36%

QRISK overestimated 10 year CVD risk by 0.4%

Risk Factors

Age – CVD risk increases with age 
Sex – CVD is more common in men but often misdiagnosed and inappropriately less aggressively managed in women.

Hypertension 

Each year in the UK there are 20,000 preventable cardiovascular deaths attributed to hypertension.
Early RCS revealed that treating hypertension significant reduced non fatal and fatal stokes (50%), CCF and cardiovascular deaths (50%). The prevalence of HT is increasing with our expanding aging population – 2/3 of patients over 65 have an elevated BP.

Prognosis for a hypertensive with 3 or more risk factors for IHD derived from subgroup analysis of the Ascot trial
With no Rx – 13% will have a coronary event over 10 years.

With HT treated – 10% will have a coronary event over 10 years.

With HT & lipids treated – 7% will have a coronary event over 10 years.

NNT to prevent one coronary event in hypertensive with 3 or more risk factors of IHD over ten years.

NNT = 33 if HT alone treated

NNT = 16 if HT and lipids treated

See Appendix for updated targets and Primary Care approach.
Social deprivation – The landmark Black Report in 1982 demonstrated the excess risk of CVD in areas of social deprivation and the Townsend score (a scoring system for deprivation) has been used in the QRISK CVD risk calculation (BMJ 2007) which MAY replace the Framingham equation.

Smoking
BMJ 1998 - cigarette smoking approximately doubles the risk of morbidity and mortality from ischaemic heart disease compared with a lifetime of not smoking, and the risk is related to the duration and amount of smoking. 

The risk of morbidity and mortality associated with cigarette smoking falls immediately after stopping smoking, although it may be more than 20 years, if at all, before the risk associated with smoking is completely reversed
BMI
Waist circumference is the most practical marker for abdominal obesity. Being overweight  and abdominal obesity are associated with other cardiovascular risk factors including small and dense atherogenic LDL cholesterol, low HDL cholesterol, raised triglycerides, elevated blood pressure, insulin resistance, and impaired glucose regulation including diabetes. 
Weight reduction results in a lower blood pressure, lower LDL cholesterol and triglycerides, higher HDL cholesterol, and an improvement in hyperinsulinaemia and hyperglycaemia (1)

· obese women have four times the risk of CHD than non-obese women (2) 

· in men being obese (BMI >30) or overweight is strongly associated with an increase in the risk of atherosclerotic disease (3)


IFG – For people with IFG and IGT, it is reasonable to assume that CVD risk is about 1.4 times higher than predicted from the Framingham charts. The System One CVD risk equation now includes fasting BS.
Diabetes
There is evidence that patients with type 2 diabetes and no coronary heart disease (CHD) have the same CHD risk as non-diabetic patients who have survived an acute myocardial infarction  (NEJM 1998). This may be due to the higher prevalence of hypertension in combination with dylipidaemia. 
It is for this reason (and the HPS) that the JBS removed diabetes from the risk charts and decided that all type 1 and 2 diabetics should be treated to secondary prevention targets.
In the BMJ 2006 there was a meta-analysis of 37 trials. The rate of fatal coronary heart disease was higher in patients with diabetes than in those without (5.4 v 1.6%) and the relative risk for fatal coronary heart disease associated with diabetes is 50% higher in women than it is in men. This greater excess coronary risk may be explained by more adverse cardiovascular risk profiles among women with diabetes, combined with possible disparities in treatment that favour men.

Heart Protetction Study – MRC 2002
Simvastatin 40mg produced significant risk reductions in patients with diabetes, peripheral vascular disease or stroke with or without a prior history of coronary heart disease.

Patients with normal or even below average cholesterol levels were included in the study. 

Individuals aged between 40 and 80 years were randomized to have either Simvastatin 40mg daily or placebo for 5 years. 
Recruitment - 20,536 (5,082 women) were recruited. Among the 7,150 with no history of CHD 3,982 had diabetes. Average total cholesterol at entry was 5.9 mmol/l with levels <5.0 mmol/l in 4,072, and LDL cholesterol <3.0 mmol/l in 6,793.
The major findings were as follows:

In high-risk patients, cholesterol lowering reduced the risk of myocardial infarction and strokes by at least one-third and reduced the need for interventions such as arterial surgery, angioplasty and amputations. 

Reductions of at least one-third in major vascular events applied in groups where benefit had previously been uncertain such as women, people aged over 70, younger age groups, stroke patients, people with total cholesterol levels below 5 mmol/l (200mg/dl) or LDL-C below 3mmol/l (120mg/dl)
For the first time, it has been shown that significant risk reductions occur in patients with diabetes, peripheral vascular disease or stroke with or without a prior history of coronary heart disease. 

The Collaborative Atorvastatin Diabetes Study (CARDS) randomised patients to either Atorvastatin 10mg per day or to placebo.

patients were between 40 and 75 years of age and had type 2 diabetes but no history of vascular disease. 

In order to be included in the trial they needed one other risk factor for CVD which could include: 

· Hypertension (systolic blood pressure >140 mmHg or diastolic blood pressure > 90 mmHg) 

· Retinopathy 

· Micro or macroalbuminuria

· Current smoker 
Patients receiving Atorvastatin had 36% fewer acute coronary events, 31% fewer revascularisation procedures and 48% fewer strokes 

all-cause mortality was reduced by 27% in the Atorvastatin group 

The number to needed to treat over four years in order to avoid one event is 27. 
Targets ‘at a glance’ for CVD risk reduction in diabetes
· BP<130/<75

· Non smoker

· Cholesterol <5.0 and LDL < 2.5 (Ideal Cholesterol < 4.0 and LDL < 2
· Hba1c<7.0%

eGFR - 8% increase in CVD risk with each 10% fall in eGFR. 

Hx of HT Rx – A history of treated hypertension is a indepentant risk factor for CVD and is now incorporated into the QRISK formula.
Family history is considered to be significant when a male relative's first CHD event occurred before the age of 55, or a female relative's first CHD event occurred before 65. 

· In men a paternal history of CHD increases their risk to 1.4 and to 1.85 when both parents are affected.

· Women in whom both parents had CHD are at a still higher risk (2.05).

The System One CVD risk equation now includes FH. 

Dyslipidaemia – JBS2 guidelines 2005
In all high risk people rigorous control of blood cholesterol is

recommended with the following treatment targets:

The optimal total cholesterol target is, 4.0 mmol/l and

low density lipoprotein (LDL) cholesterol , 2.0 mmol/l, 
or a 25% reduction in total cholesterol and a 30% reduction in LDL

cholesterol, whichever gets the person to the lowest absolute

value. 
An ‘‘audit standard’’ for total cholesterol of , 5.0 mmol/l

(or a 25% reduction in total cholesterol) and for LDL

cholesterol of , 3.0 mmol/l (or a 30% reduction in LDL

cholesterol), whichever gets the person to the lowest absolute

level, is also recommended. 
This audit standard is considered to be the minimum standard of care for all high risk people.

Wherever possible, the optimal treatment targets should be

achieved.

Woscops
6595 middle-aged men (age 45-64) with a mean cholesterol of 7.0 mmol were randomised to pravastatin 40 mg per day or placebo.

The average follow-up was 5 years.

Pravastatin produced a reduction of:

Coronary events 31%
Non-fatal myocardial infarction 31%
Reduction in total mortality by 22%

NNT to prevent 1 CHD death over 5 years = 143

NNT to prevent 1 non fatal MI over 5 years = 50

Primary prevention with statin therapy meta-analysis (Thavendiranthan et al, 2006)
The authors affirm that statin therapy could reduce the absolute risk of coronary events during the next 4.3 years by 0.75% in low-risk patients (NNT= 133), by 1.63% (NNT=61) in moderate-risk patients and by 2.51% (NNT=40) in high-risk patients. They also conclude that it could be cost-effective in patients with an absolute risk over 20% of having a coronary event in the following 10 years. It would not be cost-effective in patients with a risk <10%, and its use would be controversial in the risk-group of 10-20% 

Cholesterol Treatment Trialists' Collaborators meta-analysis 2005

Efficacy and safety of cholesterol-lowering treatment: prospective meta-analysis of data from 90 056 participants in 14 randomised trials of statins. The study authors concluded that statin therapy can safely reduce the 5-year incidence of major coronary events, coronary revascularisation, and stroke by about one fifth per mmol/L reduction in LDL cholesterol, largely irrespective of the initial lipid profile or other presenting characteristics

See Appendix for updated targets and Primary Care approach.
Ethnicity

The risk estimation is based on the 10 year prospective experience of the Framingham cohort, white middle class men and women, aged 30-74 years, living in semiurban Massachusetts during the 1980s. Compared with white people, people of African origin have more hypertension, diabetes, strokes, and renal failure, and south Asians have more hypertension, diabetes, central obesity, and CHD. 6 7 
For example, in people originating from the Indian subcontinent

it is reasonable to assume that CVD risk is about 1.4 times

higher than predicted from the charts.
The System One CVD risk equation now includes ethnicity.
Strategies

The NSF, JBS2 and QOF have provided a structured and pragmatic approach to the primary prevention of CVD in primary care. These strategies is focus on people deemed to be at high risk of CVD, as this is most likely to be cost effective. Different targets have been provided for the different risk factors which require drug titration.

There are however alternative strategies:

Treat all or just those at high risk

The focus of primary prevention has been on those patients deemed to be high risk, as this improves the cost effectiveness of interventions.

Unfortunately  low risk does not mean no risk and the low risk group makes up a great proportion of the population. This explains why 30 to 50% of patients who develop CVD had a low CVD risk (<20%) prior to the event.
Rose proposed that the low-risk population would be best served by population-based strategies outside the realm of traditional medical testing and therapy. Examples include public education programs, mass screening, bans on public smoking or trans-fat, and adolescent physical activity initiatives. Even minor effects of population-based strategies, Rose argued, would result in a substantial decrease in clinical disease incidence because of the huge number of low-risk individuals. Unfortunately, the literature on the effects of population-based strategies has mixed outcomes. Some programs, such as smoking bans, do appear to substantially reduce clinical events, but other community or lifestyle-based interventions have not worked well. 
This then raises the question as to whether a medical strategy might be applicable to the low-risk population.

The Polypill BMJ 2003 – This landmark paper proposed an alternate strategy of offering everyone over the age of 55 a ‘polypill’ containing aspirin, a statin, ACE, betablocker, thiazide and folic acid. This would reduce the CVD risk of all individuals. On the basis of a meta anlysis of  the researchers  estimate that the combination (which we call the Polypill) reduces IHD events by 88%. One third of people taking this pill from age 55 would benefit, gaining on average about 11 years of life free from an IHD event or stroke. The adverse effects of the components observed in randomised trials shows that the Polypill would cause symptoms in 8-15% of people (depending on the precise formulation). There conclusion was: The Polypill strategy could largely prevent heart attacks and stroke if taken by everyone aged 55 and older and everyone with existing

cardiovascular disease. It would be acceptably safe and with widespread use would have a greater impact on the prevention of disease in the Western world than any other single intervention.

Titrate or fire and forget

The polypill and many of the landmark trials e.g. HPS and HOPE used a fixed dose of the intervention drug rather than titrating the dose to achieve a biological target. The advantage with this is that less monitoring is required and it avoids inappropriately low doses of the intervention, which are unlikely to produce benefit. As a consequence there is a legitimate argument for starting and using the doses used in the trials (e.g Simvastatin 40mg, Ramipril 10mg etc) rather than opting for titration.
Appendix
CVD risk management
Primary prevention 

PACE guidelines suggest that primary prevention strategies should be targeted at known ‘high risk’ patient groups, forming part of the schedule of care for patients with hypertension or dyslipidaemia. Opportunistic primary prevention should be limited to smokers over 50 years of age (remember ‘all’ adult diabetics are now treated using secondary prevention targets). 

The primary prevention assessment should include:

· Height, weight, BMI, BP, FH, ethnicity, smoking status/cessation advice, fasting blood sugar and fasting lipid profile (Cholesterol:HDL ratio & Trigs).

Repeat 5 yearly if the CVD risk is between 10 to19 percent with an emphasis on promoting CVD risk reducing life style changes – refer them to the Practice Nurse for ongoing lifestyle/risk lowering support and advice. 

· Any patient with a CVD risk of = to or > 20% should be considered for a statin and low dose aspirin & other intervention to help reduce risk (BP Rx, smoking cessation, etc).  The ideal lipid target is to reduce total cholesterol below 4.0, LDL below <2 or lowered by 25% whichever is the greater.

· Any patient with a Cholesterol:HDL ratio > 6.0 should be considered for a statin or aspirin, as CVD risk tables do not apply to this group of patients.

Essential Hypertension (Read Code G20)  

1. Every (non hypertensive) adult should have their BP checked at least once every five years to screen for hypertension.

BP <130/<85 = normal 
= re-check every 5 years

2. If not then review as per PACE

· 130-139 / 85 – 89
= re-check annually

· 140-159 / 90-99
= monthly review over eight weeks.

· 160-179/100-109
= weekly review over four weeks

· 180- 219/110-119 
= weekly review over next 2 weeks

· >220 / >120

= treat immediately

· Malignant HT

= admit

Baseline invx = 
MSU, ECG

U&Es, TFTs, fasting glucose & lipids (Chol:HDL ratio & Trigs) BMI, smoking status and CVD risk assessment






Management

1. Explanation of hypertension with advice leaflets and an explanation of targets – BP, lipids, CVD risk etc. Provide the patient Information Booklet = BHF booklet on hypertension. Enter Hypertension into the problem screen.

2. CVD risk reduction, smoking cessation, diet & alcohol advice.

3. Initiate treatment if BP after assessment period >160 / >100.

4. Initiate treatment if BP 140-159/90-99 if evidence of LVH on ECG or elevated Creatinine or CVD risk > 20%.

5. Rx as per PACE protocol.

Patients with diabetes

= ACE then Thiazide then LA- CCB then Betablocker.

Patients without diabetes 


Under 55  

= ACE or Thiazide then CCB then Betablocker.
Over 55

=  CCB or Thiazide then ACE then Betablocker


(or Afro Caribbean)

6. Monthly review WITH treatment change until BP at target, thereafter six monthly reviews.

7. Target BP <140/<85 but with Diabetes, CKD, TIA, CVA target <130/75

8. Add aspirin 75mg if > 50years with CVD risk >20% or diabetic. When BP controlled to <150/90.
9. Lipid Rx: Primary prevention - statin if CVD risk > 20%.
                 Target Cholesterol < 4.0 and LDL < 2.0
                             Or 25% reduction which ever is the greater 

10.                  Secondary prevention – all receive a statin.

                       Target Cholesterol < 4.0 and LDL < 2.0

                             Or 25% reduction which ever is the greater 

Useful Patient Information Booklet = BHF booklet on hypertension 
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