LIPIDS
The Objectives Of This Tutorial Are:-
1.       To have  knowledge of both secondary causes of elevated lipids and dietary advice
2.       To understand the concepts of primary and secondary prevention, together with the important clinical trials
3.       To have an understanding of the relevance of elevated triglycerides
4.       To know how and when samples should be taken
5.       To know what levels require treatment in an individual patient
Historical Perspective
Initially, no reduction in overall mortality with lipid reduction due to excess deaths due to malignancy, accidents, suicide etc. 1993/4 papers showed a benefit with high risk strategy and reduced CVD deaths without XS deaths on meta-analysis. “4S” and “WOSCOPS” showed sig. benefit in secondary and primary prevention respectively.
Hyperlipoproteinaemia is a broad term used to describe a number of conditions in which the concentration of cholesterol and / or triglyceride carrying lipoproteins in the plasma are elevated. Some are familial whilst others can be secondary to other medical conditions.
Although an elevated lipid profile alone is a poor indicator of cardiovascular risk it  greatly enhances the adverse effect of other risk factors.
70% of total cholesterol (TC) is carried by LDL, whilst 25% is carried by HDL. Unfortunately, the major atherogenic effect is via LDL in transporting lipids away from the liver and to the blood vessels whilst HDL does the reverse and is believed to protective. VLDL is not thought to have any major influences. 
Secondary Causes of Hypercholesterolaemia
1.       Hormonal ( pregnancy, DM, hypothyroid )
2.       Nutritional ( obesity, alcohol, anorexia )
3.       Renal ( nephrotic synd, chronic renal failure )
4.       Hepatic ( primary biliary cirrhosis )
5.       Iatrogenic ( steroids, thiazides, b-blockers, sex hormones )
 
Diet Advice
Total fat (<30%); Sat. fat (<10%);  Increase monosat (>15%),polysat (>10%)
Mediterranean diet resulted in 30% reduction mortality post-MI. DART Study (1989)
Exercise and moderate alcohol consumption has been shown to increase HDL.
Primary Prevention
Assessment of total cardiovascular risk should be undertaken. Treatment should be aimed at those with a >3% per annum risk of an event or >30% ten year absolute risk. Various guides available for this, but the National service Framework (www.doh.gov.uk/nsf/coronary.htm.) advises we use the Joint British Heart Society Charts – these coloured charts are found at the back of the BNF. 
The TC:HDL ratio should be used to interpret these charts. When a statin is commenced, then it is the absolute LDL that should be targeted rather than this ratio. Many risk factor assessment tools do not take into account family history. A significant family history will move you from the yellow zone to the red zone (i.e. 15-30% risk to >30% risk).
The main risk factor is diabetes mellitus and is regarded by most as a 'macro vascular' disease. Diabetic patients should be considered in the secondary prevention group such is their risk for IHD/CVD/PVD.
Other risk factors; Age, Sex, Family history (non-modifiable); Hypertension, Obesity, Smoking & other markers (modifiable)
WOSCOPS  NEJM (1995); Pravastatin, 6,500 men, LDL>4.5 (mean 7) 5yr FU.
                      NNT; Event reduction (40), Cardiac death (111)  
OSLO Study; Interesting study which targeted the top 25% at risk men in 40’s. Avge TC 7.5-9.8, 79% smokers and group represented 7.6% of total pop. 5yr FU following intensive lifestyle advice with TC reduction 13%. NNT; Event (38), Death (83). Very labour intensive.
Secondary Prevention  
Pre-existing disease or diabetic patients especially insulin resistant subgroup.
4S  Lancet (1994); Landmark study, very important. Simvastatin, 4,444 men&women, TC 5.4-8, LDL>3.4 and FU 5yr. 
                      NNT; Event reduction (11), Cardiac death (27) 
Substantial benefit in secondary prevention with excellent cost-effectiveness.
CARE Study; 4000 men  (25-75yrs)& post-menopausal women following an infarct with TC<6.2 and LDL 3.0-4.5. Similar results to 4S in risk reduction , but a graded response depending on LDL. Little difference LDL<3.2, hence concept of threshold? To be addressed by LIPID Study.
LIPID Study; 9000pts, mostly men, aged 31-75yrs. Secondary prevention, cholesterol 4 – 7.
Pravastatin 40mg used and study stopped after mean period of 6.1 years due to clear benefit. Reduction of 24% CHD death whatever the initial cholesterol level.
The use of ‘statins’ will produce a 28% reduction in LDL resulting in 32% reduction in cardiac events and all cardiovascular deaths. This effect is regardless of baseline LDL and arguments occur as to whether this is a ‘class effect’ or not. If not then which of the statins are best? Cost-effectiveness will depend on what dose of which statin is needed for the individual patients’ own risk factor profile. Statins elevate HDL by 6% also.
Guidelines have stated statins should be considered for those aged >75 with CHD  and TC > 5 ; LDL > 3.  More trials are looking at elderly patients.
Primary prevention aged <70 with 10 year absolute risk > 30% (and TC > 5 ; LDL > 3) and those with absolute risk >15% when costs and resources permit. These guidelines are covered in more detail recently in the SIGN guidelines for primary care. This publication appears to have been designed by and for those working in primary care.  (www.sign.ac.uk.)
Remember all predictive charts have drawbacks and most do not assess family history.
Heart Protection Study  
This is another landmark study published in the Lancet, on July 6th, 2002.  It was a UK based study in over 20,000 pts and looked at patients aged 40 – 80 yrs who were not only existing CHD patients, but with peripheral vascular disease, stroke or diabetes. Simvastatin 40mg versus placebo produced reductions of one third in major vascular events and in particular included previously uncertain sub-groups such as women, people aged > 70 and those with “normal” lipid levels – i.e. TC < 5 mmol/l and LDL < 3 mmol/l. Prolonged therapy may even produce even greater benefit. Website : www.hpsinfo.org. 
The benefit seen was in addition to the benefit of aspirin, beta blockers and ACE inhibitors.
This study, which was the largest statin study ever conducted has massive implications for practice and challenges the previous concept of only treating with statins if their lipids are above a certain level.
The study reinforces the the practice of targeting patients on their absolute risk of suffering a cardiovascular event and that statins should be an option for all these at risk, not just those with high cholesterols.
Can we afford this? – Can we afford not to is the answer
Triglycerides
Initially, a controversial area as elevated Tg once thought of debated significance. Must always be fasting as circulating Tg remain up to twelve hours following a meal. Increasing speculation that will be another independent risk factor. (Always remember undiagnosed diabetes mellitus). A 1% increase in Tg is reflected in 32% increase risk CHD.
Relevance can depend upon HDL or LDL levels. If HDL >1.0 then Tg levels are less important. The lower the LDL and higher the HDL, these negate any effect of high Tg.
Most statins are licensed for Tg reduction also now, but are dependant on baseline Tg ;-
<1.7  No effect      1.7 - 2.8  Some (15% red.)    >2.8  Best (30% red.).
(Desirable levels of Tg are <2.3)
Elevated Tg levels should be referred to lipid clinic if unable to achieve reduction to around 5mmol/l with fibrate and diet. Very high levels are treated with both a fibrate and statin, but are not licensed for this (remember CPK’s, see later)
Measurement   
All samples should ideally be fasting, and must be to interpret Tg. A non-fasting sample will have a falsely high Tg level which can reduce both HDL, LDL (&ratio) making interpretation impossible.
Primary prevention should not usually need full lipid profile (ie. HDL/LDL ratio).
Secondary prevention and diabetics need LDL/HDL ratio as treatment depends upon absolute level of LDL.
Full lipid profile should be measured 3 months post-MI as elevated levels can persist for some time after an infarct. Bloods taken within 24hrs admission are likely to be ok.
LFT, TFT and glucose should be checked before statins and LFT following 3mths treatment. 
(There is increasing evidence that elevated TSH levels are associated with more myalgia and myoscitis and should be corrected before statin therapy. Also, uncorrected hypothyroidism will have an additional impact on lipid profiles)
Yearly LFT afterwards or earlier if dosages increased. Stop if ALT / AST > 3 times normal. Remember to check CPK if severe muscle pains occur (very rare).
Contraindications Of Statins
1.       Active liver disease
2.       Porphyria
3.       Pregnancy and lactation (non-hormonal contraception a must) 
Other Hypolipidaemic Agents
1.       Bile Acid Sequestrants - bind to bile acid in GI tract preventing enterohepatic circulation and increasing faecal excretion. Bile acid synthesis increases and plasma TC falls. There is an additional secretion of dietary cholesterol due to the reduces GI absorption of sterols. LDL reduction 25% over diet alone. Vitamin A, D, K supplements required (fat soluble) and avoid other medication dependant on enterohepatic cycling for one hour. Tg, VLDL, IDL can increase so not suitable types III, IV, V hypolipoproteinaemias. 
2.       Nicotinic Acid Derivatives - inhibit lipolysis in adipose tissue and increase activity lipoprotein lipase. LDL reduction 20% with HDL rise.
3.       Fibrates - generally via reduction in lipid synthesis in both TC and Tg. Rhabdomyolysis can occur especially together with statins, cyclosporin or myxoedema, so monitor CPK.   LDL reduction 18%. First line treatment for high Tg.  
This tutorial was prepared by Dr J A Crane
