IHD

Epidemiology

Incidence 70/100,000, overall in UK <65 years

25% of all deaths in UK

Age specific decline in IHD mortality in UK since late 1970s.  Reduction in mortality 50% due to lifestyle factors (esp less smoking) and 50% due to improved treatment and care.  But unequal death decline: unskilled workers have 3x rate of MI as professionals.  In Europe, Ireland & Finland have highest incidence.  In UK NW > SE explained by differing BPs and smoking prevalence.

M:F 3:1

Higher mortality with increasing age.

Higher incidence in Asians  (smoking Bangladeshi men living in UK, more DM in Indian subcontinent) and low in West Indians

Clear social class gradient SC V > I both in morbidity & mortality

Whitehall cohort studies of British Civil servants, Marmot, Davey-Smith et al

Whitehall I

15,000 civil servants, ?male only

Lowest grade had mortality ratio 3 x that of highest grade.  Couldn’t be explained by conventional risk factors alone.

Hypothesis – high level of psychological demand and low level of control causes stress which increase IHD both independently and by increasing the prevalence of risk behaviours.

Whitehall II

10,000 Civil servants, male and female

To investigate occupational and other social influences on health in disease in white collar office-based population.

Few of lower grades expressed satisfaction with work situation, less control, less varied work and use of skills, slower pace of work.

Clear association between grade of work and sickness absence, men at lowest level 6x that of highest.  People who rated work low on control had higher rates of both short and long term sickness absence.  Low control caused increased IHD over 5 years.

British Regional heart study

Prospective cohort 7,700 men aged 40-59 yrs at onset (1978-80).

Randomly selected from GP practice in 24 towns in UK (selected to cover range of cardiovascular mortality).

Response rate 78%, only 1% lost to follow up.

Follow up for all cause specific morality by NHS central register and 2 yrly review of GP records.

Showed that 25% of middle aged men have some evidence of IHD, prevalence in women 50% that of men.

Framingham study 5000 men 30-59 years at onset, in USA, prospective cohort study, started 1949

people examined every 2 years.

Study that showed high BP as a risk factor for IHD.

MRFIT and MRC trial intervention studies that looked at IHD on lowering BP.  Showed little reduction, at most 20% reduction  in IHD.

MRFIT (multiple risk factor intervention study)

Male subjects, 12 year follow up showed continuous positive relationship between coronary heart disease risk and blood LDL cholesterol concentration, without any definite "threshold" below which a lower concentration is not associated with lower risk.  Multiple Risk Factor Intervention Trial Research Group. Diabetes, other risk factors and 12-yr cardiovascular mortality for men screened in the multiple risk factor intervention trial, 1993
INTERSALT study

53 populations in 32 countries (ecological/observational study)

After adjusting for confounding by potassium and alcohol, BP clearly related to salt intake, but effect small 3mmHg per 1g per day change in sodium.

North Karelia community intervention study using mass media/subsidised foods/face to face contact/education showed success in reducing lifestlye factors in primary prevention but very intensive interventions and no evidence that sustained after intervention removed.

Scandinavian Simvastatin Survival Study 

Scandinavian Simvastatin Survival Study (4S) Lancet 1994; 344: 1383-89
Secondary prevention study of lowering cholesterol.

4444 patients aged 35-70 (male and female) with a history of angina or acute myocardial infarction. Exclusions were patients with AF, CCF, unstable angina and those who had an MI within 6 months.

Patients with a fasting cholesterol between 5.5-8.0 mmol/l were randomized to receive simvastatin or placebo. Dose was increased to achieve a CE of <5.2 mmol/l. Patients continued on therapy and mean follow up was 5.4 yr. The trial was stopped early as there was a statistical difference between the two groups. 

Results 

Total mortality was decreased significantly in the treated group (8% vs. 12%), CVD deaths were decreased in the simvastatin group whilst there no increase in deaths from other causes particularly violent deaths. Simvastatin also reduced the incidence of a further AMI, angioplasty or CABG. Subgroup analysis showed that the effect was true for older patients. For women there was a reduction in CVS deaths but not all cause deaths, but this may have been due to low numbers. 

The benefit of lipid lowering is incremental, i.e. patients already on aspirin and beta-blockers have additional benefit from simvastatin. 

The significant benefit to patients did not occur for the first several years of therapy, which emphasizes the importance of continued treatment. 

Cholesterol and Recurrent Events (CARE) Study 

Sacks et al. The effect of pravastatin on coronary events after myocardial infarction in patients with average cholesterol levels. NEJM 1996;335 1001-9
Investigated whether lowering CE in survivors of MI with a "normal" CE (<6.2mmol/l) would reduce the risk of a coronary event. 

Over 4000 patients (86% men) aged 21- 75 were randomised to treatment for 5 years with either pravastatin 40mg or placebo. 

pravastatin reduced the mean plasma cholesterol by 20% 

reduced either the risk of death from CHD or non fatal MI by 24% 

reduced the need for CABG or angioplasty by 27% 

reduced the risk of stroke by 31% 

all cause mortality was not studied 

the higher the pre- treatment LDL CE the greater the benefit, but with LDL < 3.2 there was no benefit found which might suggest that there is a threshold at which lipid lowering therapy is not effective in the prevention of CHD. 

Long Term Intervention In Ischaemic Disease. LIPID study
(preliminary findings presented to the AHA meeting in 1997. 

· 9,000 patients, either post MI or hospitalized with unsatble angina
· male and female, all age groups
· with average cholesterol (4-7mmol/l) and Tgs <5mmol/l
· randomly allocated to receive 40mg pravastatin or placebo
· mean follow up of 6 years 

Trial was stopped prematurely 

Main findings were:
· significant reductions in:
1. CHD death: RR reduction 24%
2. Fatal/non fatal MI: RR reduction 29%
3. CABG: RR reduction 24%
4. Total mortality RR reduction 23%
· benefit across all subgroups 

Ecological Seven Countries study

showed correlation of % energy intake in diet from saturated fat related to cholesterol and correlated with risk of IHD.  Showed no lower limit

West of Scotland Coronary Prevention Study (WOSCOPS) 
Shepherd et al WOSCOPS: Prevention of coronary heart disease with pravistatin in men with hypercholesterolaemia. NEJM 1995;333:1301-7
Primary prevention

6500 men, aged 45-64 years with a plasma total cholesterol > 6.5 mmol/land LDL 4.5 - 6 mmol/l, were randomised either to pravastatin 40mg od or to placebo for an average of 5 years. 

Pravastatin: 

reduced total cholesterol by 20% 

reduced risk of non fatal AMI by 31% 

overall mortality by 22% 

The results suggest that treatment of 1000 such patients for 5 years would prevent 7 deaths and 20 non fatal MIs.

The cost effectiveness of statins, depends on the risk of IHD. A cost effective study based on the 4S study estimated that simvastatin treatment of men aged 55-64 who suffered a MI would cost £6000 per life year saved, whereas it would cost £361 000 life year saved for women aged 45-54 with angina.

AIRE Acute Infarction Ramipril Efficacy . 

The administration of ramipril with clinical evidence of HF 3-10 days after MI causes a highly significant and substantial reduction in all-cause mortality that is evident as early as 30 days after starting treatment. ( doses used 5mg bd) 

Aspirin

Aspirin has been shown to reduce death, reinfarction and non fatal CVA by 12%, 31% and 42% respectively when given shortly after infarct. 

The Antiplatelet Therapy Trialists concluded that antiplatelet therapy prevents about 40 vascular events per 1000 patients treated in the first two years after myocardial infarct irrespective of age, sex, blood pressure and diabetes 

Antiplatlet Trialist Collaboration. Collaborative overview of randomised controlled trials of antiplatelet therapy. I. Prevention of death , myocardial infarction and stroke, by prolonged antiplatelet therapy in various categories of patients. BMJ 1994; 308: 81-106 

SAVE Survival and Ventricular Enlargement Trial. 

Early and continued administration of captopril (target dose 50mg tds) to survivors of MI with asymptomatic LV dysfunction produces several benefits, including all cause mortality, CVS mortality, reduction of symptomatic heart failure. 

ISIS 3 & 4

showed evidence of effectiveness of thrombolysis

CVD and Fatty acids

Greenland Inuits have lower levels of IHD even though eat lots of fat (whales, seals, fish).  Observation, presumed due to high levels of omega 3 fatty acids.

Most observational studies show an inverse relationship between omega 3 fatty acids and risk of IHD and sudden death.

Systematic review 1999 of 11 prospective cohort studies showed increased fish intake reduced mortality from CHD in population at risk.

DART 1989 RCT 2000 men with recent MI, 3 dietary interventions.  Men who received advice about increasing fish intake RR of CHD mortality reduced 29%, at 2 year follow up.

GISSI prevention 1999 11,000 patients post MI, RCT

omega 3 fatty acids vs Vitamin E vs both vs neither, follow up 3.5 years

fish oils RR sudden death reduced 45%, CVD death 30%.  But no placebo and not blinded.  NNT 50

UK prospective diabetes study – showed tighter control of BP and blood glucose increased health outcomes (reduced micro and macro vascular complications) in type 2 diabetes.

Heart Protection study 2003

RCT of 40mg simvastatin, Vit E, both or neither.

Large RCT by university of Oxford.

double blind, placebo controlled study conducted in 69 hospital centres throughout the UK, involving 20,536 men and women 40-80 years old with CHD or with a substantial five-year risk of CHD.  The study was designed to evaluate the effects of simvastatin and antioxidant vitamin supplementation on the mortality of patients with, or at high risk of CHD.  

The results: simvastatin 40mg, taken daily for an average of 5.5 years duration, reduced the risk of heart attack and stroke by approximately one quarter irrespective of gender, age or cholesterol level.

Vit E had no protective effect.

Law and Wald BMJ 1997

Passive smoking

meta analysis 

spouses of smokers had RR lung cancer 1.2 and IHD 1.3 (smoking and IHD RR 2, think that low dose platelet aggregation thing)

Primary prevention with statins

appraisal by the University of British Columbia, if the five major statin primary-prevention trials are combined (and none studied simvastatin), then 71 patients with cardiovascular risk factors have to be treated with a statin for 3-5 years to prevent one heart attack or stroke.  However, total mortality and total serious adverse events are similar in the treated and control patients.  So the Number needed to treat (NNT) is 71 people for 3-5 years to prevent one heart attack or stroke but makes no difference to morality or serious adverse events.  

Following from this we should consider the absolute risk (AR) reduction for the individual offset by the inconvenience of having to take a drug (with potential side effects) long-term.  From the Shepherd et al  (1995) primary prevention study of 6595 men with hypercholesterolaemia randomised to receive 40mg pravastatin or placebo over 5 years, the RR reduction for all deaths was 22%, and coronary events 30% in line with other RR reductions for statins.  However, the control untreated event rate was deaths 4.1% and coronary events 7.9% making an AR reduction of 0.9% for all deaths and 2.3% for all coronary events.  So over 97% of patients will take the drug for 5 years without benefit.  

Dr Trewby and colleagues studied the threshold for benefit for a hypothetical cholesterol lowering drug and found that the median value of the lower limit of benefit below which subjects would not wish to embark on a preventive drug strategy was 20% over 5 years.  This is 10 times higher than the benefit outlined by the study above.

Other studies for commonly used CV and cerebrovasc preventative drug strategies.

	Study
	Authors
	Mean duration 
	No subjects
	Outcome
	Control untreated event rate (%)
	RRR with treatment (%)
	ARR with treatment (%) 

	Pravastatin post MI or unstable angina, median cholesterol 5.6 mmol/l
	LIPID study group 1998, NEJM
	6.1 yrs
	9014
	All deaths

Any MI
	14.1

10.3
	22

28
	3.1 

2.9 

	Primary prevention with pravastatin in men; mean cholesterol 7.0mmol/l
	Shepherd et al, 1995, NEJM
	4.9 yrs
	6595
	All deaths

Coronary events
	4.1

7.9
	22

30
	0.9

2.3

	Ramipril in high-risk patients
	HOPE study 2000, NEJM
	5 yrs
	9297
	All deaths

Any MI
	12.2

12.3
	15

20
	1.8

2.4

	Enalopril post MI; Ejection fraction <35%
	SOLVD trial, effect enalopril on asymptomatic patients with low EF, NEJM 1992
	37 months
	4228
	All deaths
	15.8
	6
	1.0

	Carvedilol post MI, EF <40%
	CAPRICORN RCT, Lancet 2001
	1.3 yrs
	1959
	All deaths
	15.0
	20
	2.4

	Antiplatelete therapy post MI
	Antithrombotic Trialist’s Collab metaanalysis prevention MI/CVA in high risk pts, BMJ 2002
	27 months
	20.006
	Any vascular event
	17
	21
	3.5

	Antiplatelete therapy post CVA
	Antithrombotic Trialist’s Collab metaanalysis prevention MI/CVA in high risk pts, BMJ 2002
	29 months
	23,020
	Any vascular event
	21
	17
	3.6


