Secondary prevention of CHD -  Registrar tutorial March 2008

270,000 people have a MI in the UK each year. One third of these die within the first month, half of them before they reach hospital.

Patients with chronic stable angina have twice the mortality of patients without, hence the need for secondary prevention.
Definitions of primary and secondary prevention

Primary Prevention: implementing strategies to prevent the onset of CVD in people who have no prior history of CVD.

Secondary Prevention: implementing strategies to prevent the recurrence of CVD in people who have a history of CVD.

Where to place the diabetic? – Mortality from Coronary Heart Disease in subjects with Type 2 diabetes and in non-diabetic subjects with and without prior myocardial infarction are similar. N Eng J Med 1998. 

Importance of secondary prevention

Survivors of ACS are at increased risk of recurrent MI or cardiac death, with a 10% mortality rate in the first year after discharge and a subsequent annual mortality rate of 5%, 6 times that of a normal age matched cohort without coronary heart disease.

National Service Framework for CHD 2000

NSFs were created to help the NHS and allied organisations to deliver the aims and objectives of the White Paper Saving Lives: Our Healthier Nation which included reducing the death rate from heart disease and related illnesses such as stroke in

those aged under 75 by two-fifths by 2010.
The NSF for CHD:

· Established national standards for preventing and treating CHD.

· Provided examples of service models that would enable delivery of these standards.

· Provided practical advice, helping people implement the standards.
· Suggested clinical audit criteria.

NICE guidelines for MI secondary prevention were last issued May 2007

Key priorities for implementation

A number of key priority recommendations have been identified for implementation and these are listed below. 

· After an acute myocardial infarction (MI) future management plans and advice on secondary prevention should be part of every discharge summary. 

· Patients should be advised to be physically active for 20–30 minutes a day to the point of slight breathlessness. Patients who are not achieving this should be advised to increase their activity in a gradual, step-by-step way, aiming to increase their exercise capacity. 

· All patients who smoke should be advised to quit and be offered assistance from a smoking cessation service in line with ‘Brief interventions and referral for smoking cessation in primary care and other settings’ (NICE public health intervention guidance 1).
· Patients should be advised to eat a Mediterranean-style diet (more bread, fruit, vegetables and fish; less meat; and replace butter and cheese with products based on vegetable and plant oils). 

· Cardiac rehabilitation should be equally accessible and relevant to all patients after an MI, particularly people from groups that are less likely to access this service. These include people from black and minority ethnic groups, older people, people from lower socioeconomic groups, women, people from rural communities and people with mental and physical health comorbidities. 
· All patients who have had an acute MI should be offered treatment with a combination of the following drugs: 

· ACE (angiotensin-converting enzyme) inhibitor

· aspirin

· beta-blocker

statin.

· For patients who have had an acute MI and who have symptoms and/or signs of heart failure and left ventricular systolic dysfunction, treatment with an aldosterone antagonist licensed for post-MI treatment should be initiated within 3–14 days of the MI, preferably after ACE inhibitor therapy. 

· Treatment with clopidogrel in combination with low-dose aspirin should be continued for 12 months after the most recent acute episode of non‑ST-segment-elevation acute coronary syndrome. Thereafter, standard care, including treatment with low-dose aspirin alone, is recommended unless there are other indications to continue dual antiplatelet therapy.
· After an ST-segment-elevation MI, patients treated with a combination of aspirin and clopidogrel during the first 24 hours after the MI should continue this treatment for at least 4 weeks. Thereafter, standard treatment including low-dose aspirin should be given, unless there are other indications to continue dual antiplatelet therapy. 
· All patients should be offered a cardiological assessment to consider whether coronary revascularisation is appropriate. This should take into account comorbidity. 
CHD secondary prevention – RV of trials

1. ISIS II smoking cessation cohort. Lancet 2003(?), Long term effect on mortality of stopping smoking after unstable angina and myocardial infarction. BMJ 1983.

2. Antitplatelet Therapy Trialists collaboration BMJ 1994.

3. Clopidogrel Post STEMI – CLARITY & COMMIT N Eng J Med 2005
4. Evidence and controversy around clopidogrel CAPRIE Lancet 1996
5. Warfarin and aspirin post MI Ann Int Med 2005
6. Betablockers e.g. Meta-analysis of betablockade in MI survivors JAMA 1988.
7. ACE inhibitors – SMILE N Eng J Med 1995, CONSENSUS II N Eng J Med 1992, HOPE N Eng J Med 2002 etc.

8. Statins – 4S Lancet 1994, CARE N Eng J Med 1996 & Heart Protection Study BHF 2003.

9. CABG vs Medical Rx, Stent vs Medical Rx, CABG vs Stent – Clinical Evidence 2003 search date 2002.

10. Cardiac Rehab – Cochrane Library systematic review issue 4 2002.
11. BP control – BHS guidelines (little direct evidence/trials in post MI patients).

12. BP target and Rx options, smoking cessation and metformin in diabetics – UKPDS and ASCOT.

13. Omega 3 fatty acids – DART Lancet 1989 and the GISSI - Prevenzione trial
14. Flu and Pneumovax

Heart Failure

1. ACE – SAVE N Eng Med J 1992 and SOLVD N Eng Med J and AIRE Lancet 1993.

2. Betablockers – CAPRICORN Lancet 2001 and Merit HF JAMA 2000.
3. Spironolactone – RALES N Eng J Med 1999 & Eplenrone - Ephesus N Eng J Med 2003
4. Flu and Pneumovax.
Driving & flying
UK DVLA rules for private motor cars:

· Angina - drivers must stop driving when symptoms occur at the wheel 

· After angioplasty, drivers must not drive for 1 week, after this they can recommence driving if there is no other disqualification.

· After uncomplicated MI or CABG driving must cease for 4 weeks (inform insurance and DVLA).
· After uncomplicated MI flying is considered safe after six weeks.
UK DVLA rules for lorry or bus drivers:

· Angina disqualifies from driving 

· After PCI at least 6 weeks must elapse, then relicensing may be allowed after satisfactory exercise test 

Quantifying Risk and Benefit 

In order to appreciate the relative merits of any intervention it is important to understand the concepts of relative risk, absolute risk, Numbers Needed to Treat and Numbers needed to Harm.

Quantifying Risk and Benefit in the HPS study

Heart Protetction Study – MRC 2002

20, 0000 patients with diabetes, peripheral vascular disease or stroke with or without a prior history of coronary heart disease were randomized to placebo or simvastatin 40mg.

Patients (40 to 80 years), some with normal or even below average cholesterol levels were included in the study. 

They were followed up for 5 years and the mortality and major vascular event rate in both groups calculated.
The Event or Outcome = mortality
All-cause mortality was significantly reduced (1328 [12.9%] deaths among 10,269 allocated simvastatin versus 1507 [14.7%] among 10,267 allocated placebo; p=0.0003), due to a highly significant 18% (SE 5) proportional reduction in the coronary death rate (587 [5.7%] vs 707 [6.9%]; p=0.0005), a marginally significant reduction in other vascular deaths (194 [1.9%] vs 230 [2.2%]; p=0.07), and a non-significant reduction in non-vascular deaths (547 [5.3%] vs 570 [5.6%]; p=0.4). There were highly significant reductions of about one-quarter in the first event rate for non-fatal myocardial infarction or coronary death (898 [8.7%] vs 1212 [11.8%]; p<0.0001), for non-fatal or fatal stroke (444 [4.3%] vs 585 [5.7%]; p<0.0001), and for coronary or non-coronary revascularisation (939 [9.1%] vs 1205 [11.7%]; p<0.0001). For the first occurrence of any of these major vascular events, there was a definite 24% (SE 3; 95% CI 19-28) reduction in the event rate (2033 [19.8%] vs 2585 [25.2%] affected individuals; p<0.0001). During the first year the reduction in major vascular events was not significant, but subsequently it was highly significant during each separate year. The proportional reduction in the event rate was similar (and significant) in each subcategory of participant studied, including: those without diagnosed coronary disease who had cerebrovascular disease, or had peripheral artery disease, or had diabetes; men and, separately, women; those aged either under or over 70 years at entry; and--most notably--even those who presented with LDL cholesterol below 3.0 mmol/L (116 mg/dL), or total cholesterol below 5.0 mmol/L (193 mg/dL). The benefits of simvastatin were additional to those of other cardioprotective treatments. The annual excess risk of myopathy with this regimen was about 0.01%. There were no significant adverse effects on cancer incidence or on hospitalisation for any other non-vascular cause

Experiment Event Rate ( simvastatin group) =   
Number of dead 

Total number in simvastatin group
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Absolute risk reduction (ARR) – A statement of how much the risk in one group (e.g. treatment) is less than the risk in the other group (e.g. control group). This is the best expression of benefit, as it allow you to assess the probability of an individual gaining benefit.
ARR = CER – EER = 0.147 -  0.129 = 0.018
Expressed as a number or converted to a percentage i.e. treatment for 5 years with a statin reduced the absolute mortality rate by 1.8 %
Relative risk reduction (RRR) – beware studies or Reps who only quote these!

RR numbers always look better than AR numbers and often conveys the perception of great benefit, while in actual fact, the probability of an individual gaining benefit can be very small.

RRR = CER – EER    =  0.147 – 0.129  = 0.12

      CER

0.147
The Relative Risk of death is reduced by 12%
Numbers Needed to Treat (NNT)
How many people do you need to “treat” with the study intervention to stop the study event from happening once? Remember that ARR is a “statement of the reduction in the rate of occurrence of an event”. NNT is simply the number of ARR’s needed to make 100%

NNT =   1       =        1   = 55

ARR          0.018
You have to treat 55 patients for 5 years with a statin to prevent 1 death

NNT must always state the duration of treatment and the nature of the outcome and the situation to which it applies.

Examples of NNT

Treating HT in > 60s

NNT to prevent one vascular event over 5 years is 18.

Aspirin post MI 

NNT to prevent 1 death over 2 years is 83.
Aspirin post MI 

NNT to prevent 1 CV event over 2 years is 28.
Statins post MI 

NNT to prevent 1 event over 5 years is 15.
Betablocker post MI 

NNT to prevent 1 death is 51.

ACE post MI with CCF
NNT to prevent 1 vascular event over 15 months is 22.
ACE (HOPE)
NNT to prevent one death over 4 years is 55.
NNT to prevent one MI or stroke or one death after 4 years = 27
Numbers Needed to Harm (NNH)

NNH (number needed to harm), is calculated in exactly the same way as an NNT. For an NNH, large numbers are obviously better than small numbers, because that means that the adverse effect occurs with less frequency.

RRR = CER – EER

    CER

Ischaemic Heart Disease management  (Summary)

· 25% of us die of coronary heart disease and 40% from cardiovascular disease (MI, CVA and CCF).

· 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.

· Patients with chronic stable angina have twice the mortality of patients without, hence the need for secondary prevention.

Investigation and treatment of suspected angina

1. ECG BUT 50% are normal in patients with chronic stable angina.

2. Exercise stress test abnormal in 85% of patients with angina.

3. Refer rapid access chest pain clinic using the unified referral form.

4. FBC, TSH (if abnormal then do T3 and T4), Cr and LFTs (most will need a statin), fasting blood sugar, fasting lipids (cholesterol & LDL).

5. NB CXR is of little use and should not be routinely requested.

QOF rules – only code angina once (G3) and then only if confirmed by stress testing or specialist assessment.

Treatment – symptomatic and secondary prevention

Symptomatic Rx

1. All patients should have a GTN spray and know how and when to use it.

2. All patients and their relatives should know when to call an ambulance (>15 mins of chest pain after GTN use).

3. Betablockers are first line treatment  and are prescribed in addition to GTN spray e.g. atenolol (symptomatic relief and secondary prevention benefits).

4. Long acting nitrates (symptomatic relief alone).

5. Calcium antagonists (symptomatic relief alone).

6.  Nicorandil (symptomatic relief and decreases the risk of hospital admission and recurrent vascular events). 

7. Consider referral for Angioplasty or CABG if symptom control fails with GTN prn, betablocker + one other agent.

Secondary Prevention Post MI
(NICE May 2007)

Smoking Cessation, Lifestyle advice, etc

Annual flu vaccination irrespective of age and pneumovac.

Drug Therapy

· Ace inhibitors - for all (whether have LVD or not) and continue indefinitely.

· Aspirin  75mg - for all and continue indefinitely.

· Add Clopidogrel 75mg a day - for 12/12 post NSTEM and thereafter continue with  aspirin 75mg alone but in STEMI use Clopidogrel for at least 4/52 

(only use Clopidogrel alone if allergic to Aspirin).

· Betablockers - for all <12/12 post MI, titrate up to max tolerated dose. 

Indefinite treatment is indicated, however, if the patient presents >12/12 post MI and is not on a betablocker arrange an echo, as betablockers are not indicated in asymptomatic patients with preserved LV function, unless high risk or other compelling reasons for beta-blocker.

· Statins - for all, Target Cholesterol < 4.0 and LDL  <2.0 - continue indefinitely.

· Adosterone antagonists.

· Are indicated if symptoms/signs of CCF & LVSD and should be started within 3-14 days of MI, preferably after ACE.

· Monitor U&E’s as per CCF protocol.

Halve dose or stop them if hyperkalaemia is a problem.

Annual review.

1. Ensure that every patient has recall set  – this triggers the annual bloods with a HCA prior to GP or PN CHD review. Also they should have the ‘ihd’  Read code promoted to their problem screen.
2. The base line investigation for the annual review include; BMI, smoking status/cessation advice, alcohol intake, exercise status & advice, fasting lipids (cholesterol & LDL), fasting blood sugar, LFTs and BP. 

3. All patients should be reviewed with respect to; symptom control, secondary prevention (appropriate drugs at appropriate doses, drug understanding, identifying potential drug side effects, compliance and evidence based drug review).  

Medication re-authorisation

To ‘catch’ patients missed by the system GPs should always make a simple check at the time of repeat medication re-authorisation. 

Does the patient have?

· The correct ‘chd monitoring’ recall.

· The minimum data set  = U&Es, fasting blood sugar, total cholesterol & LDL and LFTs and BP check within last 12 months.

· ? patient on aspirin, statin, ACE (& Betablocker if has symptomatic IHD or LVD)

If a patient is seen in any Doctor, Nurse or HCA clinic and the minimum data set elements are overdue please ask the patient to make the appropriate appointment. 

If at the time of issuing repeats the minimum data set is incomplete just issue one months supply and staple the ‘Please make an appointment’ form to the script.

Rx of suspected acute coronary syndromes

1. Arrange immediate admission.

2. High flow oxygen.

3. iv tramadol and anti-emetic.

4. Oral aspirin 300mg – decreases mortality by 25% (ISIS II study).

5. Thrombolysis within 6 to 12hrs of the onset of symptoms – decreases mortality by 25% (ISIS II study).

6. Beta blockade for the first 7 days (ISIS 1 study).

7. Early angioplasty (if available) is replacing thrombolysis.

Indications for advanced investigations in CVD.

ECHO

1. All patients post MI to assess ventricular function re ? adding in Eplerenone (all should be on a betablocker and ACE post MI).

2. All patients with suspected CCF/LVF/heart mummur.

Stress test

1. Confirmation of suspected angina.

2. Evaluation of residual ischaemia post MI in low risk patients.
Myoperfusion scanning

1. Patient unable to exercise.

2. Equivocal exercise stress test (more sensitive and specific than stress testing).

Angiography

1. Strongly positive stress test.

2. Acute coronary syndrome.

3. Angina poorly controlled with medical treatment.

4. Assessment for further Rx – angioplasty & stent or CABG.

5. Angina after further Rx.

6. Prior to valvular surgery.

Heart Failure protocol (Read Code G580)

Risk factors

Age > 65, IHD, HT, AF, valvular heart disease, renal failure, anaemia, thyrotoxicosis, myocarditis and cardiomyopathy.

Investigations

FBC U&Es, TFTs, LFTs, fasting blood sugar and lipids (cholesterol & LDL).

ECG (up to 90% will have an abnormal ECG)

CXR if Echo unavailable.

Echo is the gold standard investigation; confirming the diagnosis (Ejection fraction < 40%), grading the severity, defining the prognosis and identifying underlying valvular disorders or ventricular aneurysm.

Ensure they have the ‘ccf’ G580 Read code once the diagnosis has been confirmed with Echo and promote to Problems, as this enables an annual computer based search to ensure they have the minimum dataset in date; NYHA classification, BMI, smoking status/cessation advice, alcohol intake, exercise status & advice, BP, U&Es, fasting lipids (cholesterol & LDL), fasting blood sugar etc.
New York Heart Association Classification 

Classification is important as it defines prognosis and optimal treatment – it must be recoded in all cases using the specified Read code 662F,G,H,I.

Grade
Read
Symptoms




Mortality at 12 months

I
662F
No limitation of normal activity



II
662G
Some limitation of normal activity

15%

III
662H
Severe limitation of normal activity

30%

IV
662I
SOB at rest




60%

Treatment

Symptom relief – loop diuretics, ACE inhibitors, digoxin, oramorphine, s.l. lorazepam etc. Please consider referral to the PCT Heart Failure Nurse Practitioner.

Tips for increasing furosemide doses

40mg 




to
80 mg mane

80mg 




to 
80mg mane & 40mg at lunchtime

80mg mane & 40mg at lunchtime
to
80mg mane and 80mg at lunchtime

Prognosis improvement – ACE inhibitors, Betablockers, Spironolactone and where appropriate IHD secondary prevention.

· All patients should be considered for ACE inhibitors as they decrease infarction rates, decrease hospital admission and reduce mortality between 20 to 30% over 5 years (AIRE, SOLVD and SAVE trials).

CI to ACE = CR > 150 K > 5.5, angioedema, renal artery stenosis, significant aortic stenosis, HOCM or ACE hypersensitivity.


Starting regime for Primary Care derived from the  HOPE study regime and BNF guidelines

If U&Es pre treatment reveal a creatinine < 150 micromol/l and a sodium >130 mmol/l then 2.5 mg Ramipril daily (1.25mg if on lower dose concomitant diuretics) for one week with check U&Es and an increase to 5.0 mg Ramipril for a further three weeks. Re-check U&Es 1 week after each dose increment and attempt to up titrate all patients to the 10mg dose. Thereafter repeat U&Es on an annual basis.

If they are unable to tolerate ACE inhibitors try an ACE 2 e.g. Candesartan (CHARM study showed that they reduce mortality in patients unable to tolerate ACE inhibitors).

· In addition to normal treatment NYHA grade I, II and III should have a trial of a betablocker e.g. bisoprolol (CAPRICORN STUDY – Grade 1, Merit-HF trial – Grades II and III) as this decreases mortality and hospital admissions.

This should be a slow up-titration with regular review - consider referral to the PCT Heart Failure Nurse Practitioner.

Week


1
2
3
5
8
12

Bisoprolol (mg)


1.25
2.5 
3.75
5.0
7.5
10 

NB Consider back dose titration if the patient develops symptomatic hypotension, asymptomatic systolic BP < 90mmHg, bradycardia < 50bpm or respiratory symptoms.

· In addition to normal treatment NYHA grade III and IV should have low dose spironolactone (25 or 50mg – with U&Es checked at 1 week, 4 weeks and then six monthly) as it reduces morbidity and mortality (RALES trial). 

· Patients with acute MI & LVD benefit  from Elplerenone (an aldosterone antagonist) post MI, so you may see some patients discharged on this.

· Always consider digoxin in patients with AF and CCF as it improves symptoms and reduces hospitalisations BUT does not reduce mortality.

· Annual flu vaccination irrespective of age and Pneumovax.  

Co-prescribing 

Try to avoid NSAIDs, COX II inhibitors, Diltiazem, Tricyclics, Corticosteroids and effervescent preparations e.g. eff Solpadol, as these have a high sodium content.

Secondary Prevention trials in CHD (see www.gpnotebook.co.uk for details of trials)
Smoking cessation BMJ 1983
Observational studies also show that patients post MI who continue to smoke are at an increased risk of death of around 50% over five years compared to those who stop.

Cardiac Re-habilitation post MI Cochrane systematic review issue 4 2002
Exercise-based cardiac rehabilitation is effective in reducing cardiac deaths (31%) and all cause mortality (27%) but not non fatal MI. It is not clear from this review whether exercise only or a comprehensive cardiac rehabilitation intervention is more beneficial.

NNT to prevent one addition death (time to outcome not stated) = 30

BP control

Epidemiological data indicate that continued hypertension following the onset of CHD increases risk of a cardiac event and that reduction of blood pressure reduces risk.
The literature search failed to identify any RCTs of blood pressure reduction specifically in those with CHD. However a meta-analysis of 15 RCTs in subjects over 60 years old, some of which had a proportion of patients with CHD, showed the benefits were substantial. No differential treatment effects could be established for groups with different risk factors, pre-existing cardiovascular disease or competing co-morbidities. Evidence level Ia 

Aspirin
Anti-platelet Therapy Trialist Collaboration BMJ 2002
Collaborative meta-analyses of 287 studies involving 135 000 patients in comparisons of antiplatelet therapy versus control and 77 000 in comparisons of different antiplatelet regimens in high risk patients (with acute or previous vascular disease or some other predisposing condition). 

Non-fatal myocardial infarction was reduced by one third, non-fatal stroke by one quarter, and vascular mortality by one sixth (with no apparent adverse effect on other deaths).

NNT – 28 post MI patients would have to be treated for two years to prevent one major vascular event

Aspirin AND warfarin post MI – Ann Int Med 2005
For patients with the acute coronary syndrome who are at low or intermediate risk for bleeding, the cardiovascular benefits of warfarin for three months outweigh the bleeding risks.
Clopidogrel – CAPRIE trial Lancet 1996
19,185 patients with recent MI, stroke or PVD randomised to treatment with clopidogrel 75 mg/ day (n=9599) or aspirin 325 mg/ day (n=9586). There were no significant differences between aspirin and clopidogrel in relation to the risk of death from any cause. Calculating the number to needed to treat from the CAPRIE trial data, it would be necessary to use clopidogrel instead of aspirin in approximately 200 patients for 1 year to avert one additional major clinical event.
CLARITY – N Eng J Med 2005
This study provides evidence that the that adding clopidogrel to standard thrombolytic therapy and aspirin soon after an ST-segment elevation myocardial infarction (STEMI) improves the patency of infarct-related arteries and reduces ischaemic complications, without increasing the risk of major bleeding. Hence Clopidogrel is used withaspirn for 1month post STEMI and 12 months post non-STEMI.
NICE 2007 – MI secondary prevention
· following an MI, aspirin should be offered, and should be continued indefinitely 

· regarding clopidogrel and aspirin combination therapy: 
· should not be offered as first-line monotherapy after an MI 

· clopidogrel, in combination with low-dose aspirin, is recommended for use in the management of non-ST-segment-elevation acute coronary syndrome in people who are at moderate to high risk of MI or death 

· clopidogrel, in combination with low-dose aspirin, should be continued for 12 months after the most recent acute episode of non-ST-segment-elevation acute coronary syndrome. Thereafter, standard care, including treatment with low-dose aspirin alone, is recommended unless there are other indications to continue dual antiplatelet therapy 

· after an ST-segment-elevation MI, patients treated with a combination of aspirin and clopidogrel during the first 24 hours after the MI should continue this treatment for at least 4 weeks. Thereafter, standard treatment including low-dose aspirin should be given, unless there are other indications to continue dual antiplatelet therapy 

· if the patient has not been treated with a combination of aspirin and clopidogrel during the acute phase of an MI, this combination should not routinely be initiated 

· combination of aspirin and clopidogrel is not recommended for routine use for any longer than 12 months after the acute phase of MI, unless there are other indications to continue dual antiplatelet therapy, and the combination is usually recommended for a shorter duration after an ST-segment-elevation MI

· antiplatelet therapy in patients with a history of dyspepsia: 

· if a patient has a history of dyspepsia then treatment with a proton pump inhibitor and low-dose aspirin should be considered 

· if aspirin-induced ulcer bleeding after appropriate treatment, patients with a history of aspirin-induced ulcer bleeding whose ulcers have healed and who are negative for Helicobacter pylori should be considered for treatment with a full-dose proton pump inhibitor and low-dose aspirin (1

Lipid Control
4S Trial Lancet 1994
The Scandinavian Simvastatin Survival Study (4 S Trial) followed 4444 patients with moderate hypercholesterolaemia who  had symptomatic coronary heart disease for 5.4 years. Patients were aged between 35 and 70 years.

NNT = 25 patients with CHD would have to be treated for six years to prevent one extra death. 14 patients treated for six years to prevent one extra non fatal MI.

NB NNT over six years to prevent one extra death or non fatal MI = 9
The Heart Protection Study- MRC
20,000 people at high risk of coronary heart disease (DM, CHD or PVD) aged between 40 and 80 years were randomized to have either simvastatin 40mg daily or placebo for 5 years. 

· The risk of myocardial infarction and strokes were reduced  by at least one-third as was the need for interventions such as arterial surgery, angioplasty and amputations 

· Similar reductions 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 . 

· Also it demonstrated significant risk reductions occur in patients with diabetes, peripheral vascular disease or stroke with or without a prior history of coronary heart disease 

· There was a significant 12% reduction (p<0.001) in all-cause mortality 

NNT with simvastatin over 5 years to prevent one additional major vascular event (MI or Stroke) in a patient

· NNT in patients with prior MI = 10 

· NNT in patients with angina   = 12
· NNT in patients with diabetes and no other vascular hx = 33

BHS guidelines in IHD have stated that the new ideal targets are:
· To lower total cholesterol by 25% or LDL cholesterol by 30% or to reach < 4.0 mmol/l or < 2.0 mmol/l respectively, whichever is the greater 
Betablockers Meta-analysis Jama 1988
Patients who have had a myocardial infarction or currently have angina and are given beta-blockers have a lower rate of mortality and cardiovascular morbidity. The greatest benefit is within the first year but some studies have show continued benefit at 3 and 6 years. Evidence level Ia &Ib
NNT to prevent one death after 12 months of treatment in post MI patients = 48
Omega – 3 fattyacids

The  (GISSI-Prevenzione) trial randomised 11 000 patients after myocardial infarction to either a daily capsule of about 850 mg omega 3 fatty acid, 300 mg vitamin E, both, or neither.  The relative risk of cardiovascular death was also reduced, by 30% (P = 0.024), and of sudden death by 45% (P = 0.01). These benefits were apparent within just four months of randomisation.

NNT = 77 to prevent one death over 3.5 years.
ACE inhibitors
Original HOPE study (1): N Eng Med J 2002
10,000 patients > 55 years with a pmh of diabetes or CVD with normals BPs were randomized to placebo or 10mg of ramipril.
· Treatment benefits of ramipril were seen across all patient groups - these benefits occurred within 3 to 4 months of starting treatment with ramipril.
· Results revealed that the combined reduction in myocardial infarction, cardiovascular death and stroke at 5 years was 22 % in the ramipril treatment group; there was a 17% reduction in all cause mortality in the ramipril treatment group.
NNT to prevent one death after 4 years = 55
NNT to prevent one MI or one stroke or one death after 4 years = 27

CABG vs medical Rx, Angioplasty vs medical Rx, CABG vs Stent Clinical evidence 2003 search date 2002
· One systematic review found CABG reduced cardiovascular deaths at 5 and 10 years compared with medical treatment alone.
· One systematic review found angioplasty improved angina compared with medical treatment alone but was associated with a higher rate of CABG (due complications around the time of the procedure).

· One systematic review found that intracoronary stents reduced the need for repeat vascualarisation compared to simple angioplasty with no difference in peri procedure mortality or MI rates.
Several studies have compared outcomes for coronary-artery bypass grafting (CABG) and percutaneous coronary intervention (PCI), but most were done before the availability of stenting, which has revolutionized the latter approach. In the NEJ Med May 2005 – a study of Long-Term Outcomes of Coronary-Artery Bypass Grafting versus Stent Implantatiion revealed that patients with two or more diseased coronary arteries, CABG is associated with higher adjusted rates of long-term survival than stenting.
Heart Failure – secondary prevention
ACE inhibitors
SAVE trial N Eng J Med 1992 

2231 patients with asymptomatic left ventricular dysfunction (ejection fraction <= 40%) post MI were randomised to: oral captopril or placebo
	
	Events prevented per 1000 patient years of treatment +
	NNT for 3 years to prevent 1 event +

	Development of heart failure *
	15
	22

	Hospitalisation for heart failure *
	10
	34


The SAVE trial demonstrated that:

· captopril reduced mortality from all causes (20% vs. 25%) 

· captopril reduced mortality attributed to cardiovascular events (21% reduction in risk)

The investigators concluded that long-term therapy with captopril is indicated in patients who have left ventricular dysfunction post-myocardial infarction.

AIRE trial Lancet 1993

2006 patients with acute myocardial infarction, complicated at any time by left ventricular failure, were randomised to:

· ramipril, an ACE-inhibitor, 5 mg twice daily 

· placebo

Randomisation took place 3-10 days post-MI (mean 5 days).

Treatment with ramipril resulted in:

· an absolute reduction in mortality of 6% 

· an odds reduction for death of 26%
The NNT over 15 months to prevent one death, MI, stroke or severe LVF = 22

SOLVD Trial N Eng J Med 1991
Enrolled 2569 patients with reduced left ventricular function (ejection fraction <35%) and symptomatic heart failure. The addition of enalapril to the conventional heart failure therapy was found to significantly:

Reduced mortality by 16% .
Reduce hospitalisation for heart failure by 26%

Betablockers

MERIT-HF Jama 2000
this trial assessed the effects of beta-1-blocker metoprolol on patients with heart failure NYHA classication III/IV. The use of metoprolol in patients with chronic heart failure led to a reduced mortality rate and less hospital admissions

NNT over 12 months to prevent one death was 26
COPERNICUS TRIAL Am J Cardio May 2004
2000 patients with NYHA III/IV heart failure were randomised to placebo or carvedilol. Carvedilol reduced mortality by 35%.

NNT over 12 months to prevent one death was 14
Spironolactone

RALES Trial N Eng J Med 1999
· 1600 patients who had  severe heart failure (New York Heart Association Class IV)  were randomised to placebo or  spironolactone 25-50mg - other treatments were continued. Mean follow up was 24 months 

· In the spironolactone treatment group there was a 30% reduction in all-cause mortality, lowered hospitalisation rates and improved symptomatic control 

· The incidence of serious hyperkalaemia was uncommon - 1% in the placebo group and 2% in the spironolactone treatment group

NNT over 2 years to prevent one death was 9

Eplenrone

Ephesus N Eng J Med 2003
6632 patients with heart failure or left ventricular dysfunction due to acute myocardial infarction were randomized (in addition to conventional treatment) to the selective aldosterone antagonist eplerenone or placebo. 

The study found a clear 15% reduction in all-cause mortality
 NNT of 44 for all-cause mortality and 50 for mortality associated with cardiovascular disease over 1 year
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