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INTRODUCTION


All humans must die … astatinate, astatinate!1

A Dalek



We are bombarded with so much confusing nonsense about heart disease that it is difficult to know where to start. Each day that dawns, it seems, heralds a new study that flatly contradicts the last. Omega 3 fish oils are good for you; Omega 3 fish oils are not good for you. Alcohol protects against heart disease; alcohol does not protect against heart disease. Coffee is good for you; coffee is bad for you. Or maybe it was excess milk in the diet, or green-leaf tea, or … To quote my lovely daughter, ‘yeah, whatever’.

It has reached the point where I feel like shouting, ‘Listen guys, I know you need to ‘publish or perish’, and the more publicity you can achieve the bigger the next research budget, but you’re scaring people half to death. No one knows what to do or what to believe any more. And by the way, your study was RUBBISH! Now go away, grow your beard, and do some proper boring research that no one can understand.’

But they won’t. For it’s so much more fun to appear on a news programme, talking earnestly about your discovery of the latest possible cause of heart attacks – a danger that the public absolutely, positively, must be warned about. Afterwards, you will probably be invited to lucrative speaking engagements at international cardiology conferences. Does a professorship beckon? ‘Who, me? I really don’t deserve it, but if you must…’

Somehow, in this ever-changing, ever-confusing world, one idea has stood the test of time. And it is this:


The Diet-Heart Hypothesis

(aka The Cholesterol Hypothesis)



If you eat too much food containing cholesterol and/or saturated fat, the level of cholesterol in your blood will rise. The excess cholesterol will be deposited in artery walls, causing them to thicken and narrow. In time this will block blood supply to the heart (and other organs) causing a heart attack, or stroke.



Whichever name you use for it, this hypothesis has the advantage of being extra-super straightforward – suitable for children from the age of five upwards, no parental guidance required. But be careful. Perhaps the single greatest prejudice in scientific research – the researcher’s holy grail, if you like – is the belief that, in the end, the simplest solutions are correct. Occam’s razor, E=MC2, the perfect four base sequence of DNA. But it is as well to remember a warning from history:


For every complicated problem there is a solution that is simple, direct, understandable and wrong.

HL Mencken



And boy, is the cholesterol hypothesis wrong. To adapt a quote from Blackadder, ‘It is wronger than a very wrong thing.’ Yet it has mesmerised scientists, doctors and the general public for years, exuding a siren song that none can resist, dragging us all to our doom on the sharp rocks of illogicality.

OK, when you look at the eye-watering profits being generated, it hasn’t exactly dragged pharmaceutical companies to their doom – yet. Indeed, once everyone believed that a high cholesterol level was the most important single cause of heart disease, the gold rush was on to discover drugs that could lower cholesterol levels. A highly successful gold rush led by big pharmaceutical companies.

Admittedly, at first things didn’t go too well. Various substances were discovered in the 1960s and 1970s that, to widespread rejoicing, lowered cholesterol levels. However, when the clinical trials were carried out it was found that more people died when they took the drugs than when they took the placebo. In some cases the cholesterol-lowering agents very nearly doubled the overall mortality rate. Which did put rather a dampener on proceedings.

In 1970, a study by the WHO (the World Health Organization, not the rock group) on clofibrate (a big drug at the time, but now defunct for reasons that will shortly become apparent), measured blood cholesterol in 30,000 healthy, middle-aged men in Edinburgh, Prague and Budapest. The 10,000 men with the highest blood cholesterol levels were selected for the trial – half to receive clofibrate, half placebo. After five years there had been a total of 128 deaths in the clofibrate group and 87 in the placebo group. Oops. And there were more fatal heart attacks in the clofibrate group too.

It was decreed, however, that this problem had nothing whatsoever to do with the cholesterol-lowering ability of clofibrate. Perish the very thought. The drug obviously had some other, nasty, heart-diseasecausing effects – not that anyone was quite sure what these effects were. But because everyone already ‘knew’ that a high cholesterol level caused heart disease, no one dared suggest that these results might – just might – contradict the cholesterol hypothesis. Hey ho, let not the facts spoil a good story.

The 1960s, 1970s and 1980s represented a period that could be known as the bs era; the time Before Statins began. (In a nutshell, statins are drugs that lower cholesterol and so, in the eyes of the mainstream medical community, are believed to reduce the risk of heart disease. More on this subject – much more – to follow.)

In this period new drugs were found; they lowered cholesterol, but increased mortality and were, frankly, worse than useless. I think it is true to say that the faith of the cholesterol brotherhood was becoming sorely tested. Even the pharmaceutical industry was, with extreme reluctance, heading off in different directions. Just to give one example: I find it amusing to keep a copy of a document produced by pharmaceutical giants Pfizer in 1992. This was a couple of years before ‘statinomania’ achieved lift-off. The document was called ‘Pathologic Triggers: New Insights Into Cardiovascular Risk’. I may have the only remaining copy of this document. As such it must be worth… ooh, 50p at least.

The document begins:


Today, most of our attempts to prevent atherosclerosis [disease of the arteries] have centered on the control of hypertension and hyperlipidaemia [raised blood pressure and raised cholesterol, respectively], as well as lifestyle factors. However, recent insights into the pathology of coronary disease have sharpened our focus on the natural history of atheroma [build-up of fatty deposits on the lining of arteries] and its relentless progression to acute cardiac events…



Curiouser and curiouser. What could they mean? In fact, throughout this document Pfizer is carefully preparing the ground for an entirely new concept: that it is not really high blood pressure and high cholesterol levels that cause heart disease – it is something else. But what could this something else be?

What indeed. According to ‘New Insights into Cardiovascular Risk’, heart disease is mainly associated with the formation of abnormal blood clots…


Given the insidious nature of atherosclerosis, it is vital to consider the role of platelets [small blood cells involved in blood clotting] and thrombosis [the formation of blood clots within a blood vessel or the heart] in the process…



Today, together with the rest of the industry, they would dismiss such talk of platelets and thrombosis as utter bunk – for today we have statins. If anyone mentioned platlets now they would be told to pick up their pay cheque on the way past reception.

And how were statins discovered – these glorious and magical pills that will turn us all into latter-day Methuselahs, living well into our sixth centuries? Were they discovered by highly trained scientists toiling in research laboratories, deep in the bowels of a major pharmaceutical company? Were they discovered using three-dimensional modelling and a detailed understanding of the inner workings of liver biochemistry? Do they, indeed, represent another glorious vindication of the value of the industry’s much-vaunted multi-billion-dollar research and development budget? Ah… no. As with many of the best-selling drugs, statins were discovered completely by accident.

Which takes us to a small valley in northern China. It is a cold place, a lonely place, a place where a small plant clings to existence in a hostile world (all right, I’m using a bit of poetic license here…) a plant known as red yeast rice. Red yeast rice has to deal with the many predators who find it rather tasty, making its tenuous hold on life even more precarious. But this plucky little plant has a trick up its sleeve. It produces a poison, known as lovastatin, which kills those animals that are foolish enough to eat it. A researcher from the US government discovered this plant, with its poison, and took it away for further study2,3.

Presumably, lovastatin was a pretty useless poison, at least from the US Army’s point of view. Interestingly, however, lovastatin was found to block an enzyme known as HMG-CoA reductase. This enzyme takes effect on the long, long pathway of cholesterol synthesis in the liver. Therefore, in lesser, not terribly poisonous doses, lovastatin blocks cholesterol production, and lowers blood cholesterol levels in human beings.

Merck – for many years the world’s biggest pharmaceutical company – managed to obtain lovastatin from the US Army, file a patent, and the rest – as they say – is history. Mankind had entered ‘The age of the statin’. Cue celestial music – Star Wars theme music meets Beethoven’s ‘Ode to Joy’, that sort of thing.

And lo it was written that Merck, clutching the great staff of Mevacor (the brand name of lovastatin) led the chosen opinion leaders to the Holy Land, a land of great bounty, where fruit hung low from the trees. A land of milk and honey where – if you were a cardiologist lucky enough to run a clinical trial on statins – huge extensions and swimming pools miraculously appeared next to your house.

And the year of ‘statination’ was 1987, in which Merck launched lovastatin. And there was a great wailing and gnashing of teeth from other pharmaceutical companies, who had missed a trick. But they rapidly whipped their research bods into action, crying, ‘Find me another HMG-CoA enzyme inhibitor, or else you shall be cast into the outer darkness.’

Thus, over the years, several other ‘statins’ have appeared. Merck tripped over another one called simvastatin (now sold over the counter as Zocor Heart Pro, in the UK). Bristol-Myers Squibb (BMS) stumbled across pravastatin. Fluvastatin landed at the feet of Ciba (now part of Novartis). Warner Lambert found atorvastatin lying in a small basket in the rushes, then sold marketing rights to Pfizer. Worst business decision ever made? Atorvastatin is the world’s biggest-selling drug, with profits that would make your eyes water.

Bayer mixed the wrong chemicals together and discovered cerivastatin* – so powerful that it allegedly killed hundreds of patients and had to be withdrawn (multi-billion-dollar lawsuits pending). Most recently, we have had rosuvastatin (Crestor), synthesized in Japan, sold to AstraZeneca, and marketed with ruthless determination.

All of these drugs make billions and billions of dollars of profit for their companies.

At first, doctors weren’t that keen on statins. Many of them didn’t believe in the cholesterol hypothesis, and were far from certain that lowering cholesterol levels would do much good. However, the statin companies embarked on a series of massive clinical studies to ‘prove’ that lowering cholesterol with statins would work. These studies all went under a series of painfully constructed acronyms. For example:


• 4S: the Scandinavian Simvastatin Survival Study. Carried out on 4,444 patients.(Was this a contrived number or what? I am interested to know what happened to patient number 4,445? Did the door slam shut in his face? Was he left – horror of horrors – unstatinated?)

• WOSCOPS: the West Of Scotland COronary Prevention Study, which was the other really big study of the time.



The way things are going in medical research, first you have to think up a catchy acronym. Only then you can work out what study you’re going to do. All very Hollywood and PR driven. Someone told me that a recent film, It’s All Gone Pete Tong, started with the title, the location and then the budget, before anyone had written a screenplay. Then there’s the Haunted Mansion, a film based on a ride in Disneyworld Florida. How about Chewing Gum, a film based on a bit of muck I just found on the bottom on my shoe?

Anyway, 4S and WOSCOPS were two of the earliest, and most influential statin studies (4S came out in 1994, WOSCOPS the following year). Since then we have had many others: TEXCAPS, AFCAPS, J-LIT, CARE, ASCOT, PROSPER, ALLHAT, A to Z, PROVE-IT, TNT et cetera, et cetera. The mind boggles and it becomes very difficult to remember which results came from which study.

Whatever the acronym, all of these studies have been presented as a glorious vindication of the cholesterol hypothesis and of the value of statins. Here are just two comments from experts following the publication of the 4S and WOSCOPS studies. They pretty much sum up mainstream thinking in the area.


My takeaway for clinicians is that we now have two very well designed, very well run, large randomized clinical trials in the last two years that provide us with rock solid evidence that in patients with elevated cholesterol that have either CHD [coronary heart disease] or multiple risk factors that lowering cholesterol aggressively with statins reduces cardiac mortality, cardiac morbidity and it reduces overall mortality. And therefore, the controversy which is surrounding this area, with these clear results, should really be put to rest.

J Sanford Schwartz, MD, Executive Director of the Leonard Davis Institute of Health Economics at the University of Pennsylvania



The greater the cholesterol lowering the greater the reduction in clinical events. This has been shown by taking all the trials and putting the results together. The more recent trials with the statin drugs, we can lower cholesterol much better than with older drugs, and get much better results.

Scott Grundy, MD, director and chairman, Centre for Human Nutrition, The University of Texas Southwestern Medical Center at Dallas



You get the general drift.

So, finally, a class of drugs had been found that lowered cholesterol levels, protected against heart disease, and didn’t kill people at the same time – hallelujah! ‘On this basis, I put it to the members of the jury that the cholesterol hypothesis had been proven, beyond doubt. This court must convict cholesterol of crimes against humanity, m’lord.’

Judge (placing black cap on his head): ‘I order that this sad and dangerous chemical be taken from this place, to another place, where it shall be hanged by the neck, until dead. May God have mercy on its soul.’

At this point, I feel a bit like Henry Fonda in Twelve Angry Men. We seem to have travelled far beyond the realm of the scientific hypothesis, to the land of ‘known fact’: it now seems beyond argument that raised cholesterol levels cause heart disease, and that statins are wonderful, life-enhancing drugs.

Yet I think we have been sold a pup. A rather large pup – more of a full-grown blue whale, in fact. But how can I convince you, my fellow jurors, of the truth? You have heard so much, read so much, listened to experts promoting the wonders of statins and ever-greater cholesterol lowering. Adverts bombard us every day with some new fabulous yoghurt, probiotic, margarine or milk drink assuring us that these things lower cholesterol, thus protecting your heart.

On the basis of this never-ending information, many of you will be convinced that you should take statins for the rest of your natural lifespan. Firstly, of course, you will be frightened into action by a blood test demonstrating that you – you sinner – have a raised cholesterol level (‘Have you been eating hamburgers again? Have you?’). Everywhere you look, everybody is in agreement about the need to lower your cholesterol level. How can almost everybody be wrong?

In fact, almost everybody being wrong has been a quite normal phenomenon throughout human existence. So the fact that there are only a few dissenting voices out there shouldn’t bother you unduly. And medical scientists (an oxymoron if ever there was one), have a long and distinguished history of grabbing entirely the wrong end of the stick, closing their eyes tightly shut, holding on grimly and refusing to listen to anybody else. Another leech anybody, or perhaps a radical mastectomy, or a tonsillectomy, or a removal of toxic colon? What about that old chestnut ‘no bacteria can live in the human stomach’? And ‘strict bed rest following a heart attack’ – how many millions did that kill?

The list of stupid, damaging and plain wrong things that doctors have been taught over the years makes rather depressing reading. It has certainly depressed me from time to time. We can all be wrong. Even me. But for some reason, the medical hierarchy is exceptionally reluctant to admit their mistakes. I think it’s a control-freak thing. You know, transactional analysis: doctor/stern parent, patient/naughty child. Me… three-year-old having a tantrum.

Anyway, back to the discussion. Here are the facts that I hope to convince you are true:


1: A high-fat diet, saturated or otherwise, has no impact on blood cholesterol levels.



2: Fact one is unimportant, because…



3: High cholesterol levels don’t cause heart disease anyway (the second part of the cholesterol hypothesis is wrong).



4: Statins do not protect against heart disease by lowering cholesterol levels – they work in another way.



5: The protection provided by statins is so small as to be not worth bothering about for most people (and all women). The reality is that the benefits have been hyped beyond belief.



6: Statins have many more unpleasant side effects than has been admitted. Side-effects up to, and including, death and the creation of horribly deformed babies. (You think not? Then read on.)



7: ‘Experts’ in this area should not be listened to, because they are all paid ridiculous sums of money by statin manufacturers to sing loudly from a prepared hymn sheet. Every single one of them – apart from me, obviously.



I hope that once you have read this book, the vast majority of you will cast off your statins and walk again. For those not taking statins: you can tell your doctor to stick them where the sun doesn’t shine. (And no, they do not make a suppository version.) This could save the NHS at least £2 billion a year, and prevent hundreds of thousand of people from suffering unpleasant side effects, and being turned into lifelong hypochondriacs.

Not only this, but I shall then tell you what really does cause heart disease. So you get two books for the price of one. Unfortunately, for those of you who like such things, the answer is not a ‘five minutes a day to prevent heart disease’ solution. Nor a ‘West Coast’ diet, nor a ‘Hip and Thigh’ diet. It is rather more complicated than that. Sorry.

You may not think it now. But by the time you have read this book, you will be convinced that I am right, and everyone else is wrong. I say this with all necessary humility.

I am not alone in my beliefs. There are many hundreds of doctors and researchers who agree that the cholesterol hypothesis is bunk. Many keep their counsel, others have been stomped into silence, but a few have had the guts to speak out. However, their voices, unlike those of the implacable medical ‘statinators’, are not supported by multibillion-dollar pharmaceutical budgets.

In a world dominated by PR-controlled spin, critics of the cholesterol hypothesis get very little airtime. If they did, this world would change, and I hope this book starts the process of change. Because, despite my apparent joviality, I am deadly serious in my belief that the misguided war against cholesterol, using statins, represents something very close to a crime against humanity. So close that you may not be able to spot the difference.


*Yes, I know, it was probably all a bit more scientific than this. Or maybe not. After all, GlaxoSmithKline desperately tried to develop a statin for years, and failed, despite their multi-gazillion-dollar research facilities.





CHAPTER 1

WHAT IS HEART DISEASE, ANYWAY?

The main underlying theme of this book is heart disease – what causes it and what doesn’t. But the term ‘heart disease’ is virtually meaningless. A pedant would say that heart disease is a ‘disease of the heart’, but there are hundreds of them, most with complex names – myocarditis, pericarditis, ventricular hypertrophy, Woff-Parkinson-White Syndrome, to name but four.

Fig. 1 Blockage in right coronal artery

[image: Dr Malcolm Kendrick]

However, the big daddy, the one that kills most people, is not truly a disease of the heart at all. It is a disease of the arteries that supply blood to the heart, and is usually called atherosclerosis. ‘Athero’, or ‘atheroma’, describes the build up of grey-white/fatty gunk in the artery walls. These thickenings are sometimes called atheromatous plaques, or just plaques. ‘Sclerosis’ means general thickening and hardening. One of the other confusing elements when reading about heart disease is the amount of jargon. AKA medical terminology.

Atheromatous plaques come in many different varieties. The American Heart Association even has a grading system from one to five, and then further subsections into type 5(i) and 5(ii) … and probably type 4(B), subsection (ii) paragraph 6. You get the picture.

Plaques are generally thought to progress from an initial ‘fatty streak’, as found in the arteries of most ten-year-olds, which gradually becomes bigger and thicker. Eventually, the plaques can reach the point where they actually calcify, turning arteries into stiff, almost bonelike tubes. The process of turning from a fatty streak into a calcified plaque is supposed to take years and years, although no one knows for sure how long things take because no one has ever hung around to watch an individual plaque going through its lifecycle (not in a human being, at least). The general assumption seems to be that it all takes decades.

Having said this, it is not the mature, stiff, calcified plaque that is the problem; it is an intermediate stage, the so-called ‘unstable’ plaque. At some point during their (allegedly) slow development, plaques turn into something that looks like a cyst lurking within the artery wall; a thin capsule surrounding a semi-liquid centre full of goo. This goo is made of all sorts of stuff. Fats, dead white cells, broken down bits of blood clot etc.

The great danger with this type of plaque is that the thin wall surrounding the goo bursts, or breaks down. This ‘goo exposure’ sends a hugely powerful message to the blood-clotting system, and results in a blood clot (also called a thrombus) forming over the burst plaque. If the blood clot is big enough then it completely blocks the blood supply to whatever organ that particular artery was supplying:

Fig. 2 Development of a blood clot in an artery
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If that organ happens to be the heart, then the heart muscle downstream will become starved of oxygen. It may then ‘infarct’ (‘infarction’ means the localised necrosis – or cell death – that results from obstruction to the blood supply). In medical speak, this is a myocardial (heart muscle) infarction, often shortened to an MI. In layperson speak, this is a heart attack. It is estimated that about 50 per cent of heart attacks are fatal, and people mostly die in the first hour. For those who survive the first hour, though, a myriad of medical interventions have now been developed.

Among the earlier developments were clot-busting drugs, designed to break down the clot that is blocking the artery. These are still widely used, and are pretty effective – assuming you managed to ‘bust’ the clot before the heart muscle became too badly damaged. That said, the humble blood-thinning aspirin can be almost as good, at about one-millionth of the cost.

However, cardiologists now have much better toys to play with, and the latest type of treatment for an acute heart attack employs a long, thin catheter, which is inserted into an artery in the groin. Under X-ray guidance; this is then fed up to the heart, directed into the artery that is blocked and then stuck through the clot. A balloon is then inflated, opening up the artery even further. Nowadays, a small metal framework known as a stent is wrapped round the balloon, and this folds out into a rigid ‘support’ that sits where the clot was, keeping the artery open. The entire procedure is known as angioplasty. It’s all exceedingly clever, and horribly expensive (See Fig. 3).

Fig. 3 Procedure for an angioplasty

[image: Dr Malcolm Kendrick]

For those in whom clot-busters and stents haven’t worked, there is the Coronary Artery Bypass Graft (CABG), or ‘cabbage’ – although doing a cabbage in an acute situation is pretty much the last resort of last resorts. Or, as we used to say in Scotland, TOTS, which stands for Tatties Over The Side (a tatty is a potato) – a reference to the point in a storm when the crew has to ditch the very last bit of cargo to save the ship.

Ergo, a CABG in an acute MI – when clot-busters or angioplasty hasn’t worked – is TOTS time. You see, the jargon is quite simple once you get the hang of it.

Quite how much impact all of this cleverness has had on overall mortality rates from having a heart attack is a moot point. Around fifty per cent of people die before reaching hospital, so they can’t be saved. Another forty per cent, or so, were always going to survive no matter how badly the hospital cocked up. So, at very best, these techniques can improve survival after a heart attack by about ten per cent, and we are nowhere near achieving this yet. Perhaps two or three per cent more people survive a heart attack now than about ten or twenty years ago.

Don’t get me wrong. If I had a heart attack I would want a cardiologist warming up the cath lab, ready to stick a stent right up the old femoral artery. No question about it. Nothing but the best for me, thank you very much. But when it comes to heart attacks, cure is always going to be very much less impressive than prevention. Even if it is much less sexy.

Before we move on, I need to provide a little more information about ‘infarctions’ elsewhere in the body. Because although plaques most often develop in the arteries supplying blood to the heart (coronary arteries), plaques are perfectly capable of developing elsewhere in the body too. Quite often, big plaques form in the arteries in the neck (carotid arteries). As these arteries supply blood to the brain, this is clearly a danger spot. However, the carotid arteries very rarely block completely. What most often happens is that a clot forms over the carotid plaque, then a bit breaks off and travels up into the brain through ever-smaller arteries.



Once the clot reaches an artery that is too narrow for it, it gets stuck, and this dams up blood supply to an area of the brain, leading to a cerebral (brain) infarction. This is the commonest version of a ‘stroke’. The other type of stroke occurs when an artery in the brain bursts, causing a bleed into the brain tissue. This is called a cerebral haemorrhage.

In fact, one of the reasons why it has been so hard to develop an effective treatment for stroke is that, clinically, it is impossible to tell the difference between an infarct/blockage, and a bleed/haemorrhage. You need to do a brain scan to know, for sure, what type of stroke has occurred. You can’t give a clot-busting drug to someone having a stroke, because, if they are having a ‘bleed’, the drugs will make things far, far, worse. In fact, you will almost certainly kill them. And, by the time you have managed to get a brain scan done, it is usually too late to give any drug at all, because the damage will already have been done.

Moving on from that cheery subject. Apart from the heart and the brain, you can have infarctions in the kidneys, the guts, the eyes – almost anywhere, in fact. (At this point, it occurs to me that I should, perhaps, have inscribed the words DON’T PANIC on the cover of the book.)

Perhaps the scariest place to develop big plaques is in the aorta, the major blood vessel that leads out of the heart and down through the chest and abdomen. If the aorta develops big plaques, the wall can lose structural integrity and balloon outwards, creating a great big ‘aneurysm’ (see Fig. 4). This is like having an unexploded bomb in your chest, just waiting to go off. And when an artery this big fails – kaboom! In medical speak, this is known as a ruptured aortic aneurysm. In general, it is something to be avoided. Some people survive – so long as the leak is small, that is.

Fig. 4 Comparison between normal aorta and aorta with aneurysm

[image: Dr Malcolm Kendrick]

SUMMARY OF FACTS


• Heart disease is really a disease of the arteries supplying blood to the heart.

• The ‘disease’ is atherosclerosis (or the development of discrete atherosclerotic plaques).

• Plaques can also develop in arteries almost anywhere in the body.

• Plaques are dangerous when they burst, or ‘rupture’, as this stimulates the formation of a blood clot over the ruptured area. This can completely block the artery, causing the tissue downstream to infarct.



POSTSCRIPT

Nothing written in this chapter is contentious. It is all broadly accepted and represents mainstream thinking and research. Although, as with everything scientific, there are bound to be points where some people would say ‘That’s not quite true’ or ‘I disagree with that description.’

However … however. I would hate to give the impression that everything is quite as simple as I have indicated. The reality is that nothing in the area of heart disease is pure black and white. Here are three facts for you to ponder.


Fact one:

A post-mortem study found that a group of Japanese had the same degree of atherosclerosis in their arteries as a group of American men. Yet the rate of death from heart disease in the Japanese example was one-sixth that of America in middle-aged men and women. At least, it was at the time of the study ‘Comparison of aortic atherosclerosis in the United States, Japan and Guatemala’, by Gore I, Hirst AE and Koseki Y (American Journal of Clinical Nutrition, 1959; 7:50–54).



Fact two:

In the majority of cases, the blood clot (thrombus) thought to have triggered the heart attack will have formed days, or even weeks, before the heart attack itself. Does this mean that acute blockage of a coronary artery does not cause a heart attack? (An addendum to fact two is that, in many cases, no blockage in an artery can be found at postmortem.)



Fact three:

Men who dig out coal in very deep mines in Russia often die very young from heart attacks. The average age at death is 41. Yes, 41. On autopsy, most of them show signs of several previous heart attacks, yet few of them have any history of having had a heart attack, or chest pains. Does this mean that most heart attacks do not cause chest pain?



Finally, to emphasise the point that things are far more complicated – and far more interesting – than the current almost mechanical view of heart disease and heart attacks (according to which the arteries are seen as a pipe carrying blood, and the heart as a simple pump), consider the following.

A myocardial infarction is defined as ‘localised necrosis resulting from obstruction to the blood supply.’ Sounds simple, but think again. ‘Necrosis’ means tissue death. Below, I have included a picture of the end result of frostbite. In frostbite, areas of the body – particularly the fingers or toes – freeze, then become blackened and dead, and finally fall off. They are often referred to as ‘necrotic areas’.

Fig. 5 Injuries resulting from frostbite
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Imagine, for a moment, what would happen if the bit of heart muscle affected by a lack of blood supply – the area of myocardial infarction – actually did die, as in frostbite. You would end up with a blackened, dead bit of heart muscle that would then, inevitably, fall off. At which point you would have a big hole in the side of your heart. Which, I think I can state with absolute confidence, would be 100 per cent fatal.

But this does not happen – ever. What happens is that the area of infarcted tissue changes from muscle, which requires a lot of oxygen to function, into a form of scar tissue, which can survive on very little oxygen. In short, heart muscle does not actually become necrotic, or die, following a heart attack. Instead, what happens is a process of cell alteration, or adaptation – which means that, at some point, the cells affected by a lack of blood supply are deciding whether or not to ‘infarct’ and change into scar tissue or, instead, to remain as fully functioning heart muscle. How and why do they make this decision? Who knows.

What we do know, however, is that in people with established heart disease you can find regions of the heart where muscle is ‘hibernating’. It hasn’t converted to scar tissue, but it isn’t contracting either. It’s simply sitting and waiting. Waiting for what? For the blood supply to recover, presumably. How long can heart muscle wait like this? Quite a long time. Weeks at least, perhaps months, maybe years.

I hope this example makes it clear that ‘heart attacks’ are far from simple things whereby a pipe (the artery) blocks up, oxygen supply dries up and muscle then dies. It is true that the artery blocks up, but after that a hugely complex process swings into action that may, or may not, result in heart muscle converting into scar tissue.

In addition, the artery itself is fully capable of opening up again – which is why, presumably, the heart muscle sits ‘hibernating’, waiting for blood supply to return. Failing this, the heart may grow new arteries to bypass the blockage. This is known as developing ‘collateral’ circulation.

And the same degree of complexity goes for almost every other aspect of heart disease. Thus, atherosclerosis is not a case of a pipe gradually thickening with cholesterol, like a central-heating system clogging up. This seems a nice simple analogy, but it is hopelessly flawed. Take, for example, this cutting from the Savannah Morning News. Don’t ask me anything about this newspaper – I was sent the cutting by a fellow cholesterol sceptic, as it seemed to him the perfect example of a stupid analogy:


Photos taken inside clogged city sewer pipes look nearly identical to medical photos of the blood vessels of patients who have spent a lifetime gorging on fried chicken, sausage, and bacon. ‘It’s like your arteries,’ said John Parker, environmental compliance inspector with the city’s Water and Sewer Department. ‘Grease builds up in there. It’s gory.’ And just like in the body, clogs can form little by little, the accumulation of lots of neighbors each sending a little grease down the drain.



There are so many ways in which this analogy is wrong, that I just can’t possibly outline them all here. Hopefully, by the time you have finished this book you will understand that anyone making such a statement needs to be taken out and slapped repeatedly with a wet kipper.



CHAPTER 2

WHAT IS CHOLESTEROL, ANYWAY?

(And what’s a fat?)

Cholesterol has been a favourite theme on the airwaves for the past 30 years, and mostly it seems to get a pretty harsh press. Here is what BUPA have to say about cholesterol on their website.


The main risk associated with high cholesterol is coronary heart disease [CHD]. This is caused by blood vessels becoming narrowed with fatty deposits called plaques, which cholesterol contributes to. The narrowed blood vessels reduce blood flow to the heart. This can result in angina [chest pain] or, if the vessel is blocked completely, a heart attack. For more information see the BUPA factsheets on Angina and Heart Attack.



Based on information such as this, most people naturally think of cholesterol as something damaging, something to be avoided. But I think it is important to make it clear that cholesterol is absolutely essential for life. It is not some alien chemical that we can remove from our diets, or our bodies.

On this topic, I was amused to read an article in the Independent newspaper about the Buncefield Depot fire (when much of Britain’s fuel stores went up in smoke, if you remember). This article highlighted the dangers in the fire-fighting foam that was used, which contains perfluorooctane sulfonate (PFOS). Among the serial terrors of PFOS was the fact that… ‘The chemical is believed to interrupt the body’s ability to produce cholesterol, a necessary building block of nearly every system in the body.’ Quite.

I sometimes remark to those who think my ideas on heart disease are entirely batty, ‘Why do you think that an egg yolk is full of cholesterol?’ Answer: because it takes one hell of a lot of cholesterol to build a healthy chicken. It also takes a hell of a lot of cholesterol to build, and maintain, a healthy human being. In fact, cholesterol is so vital that all cells, apart from neurones, can manufacture cholesterol, and one of the key functions of the liver is to synthesize cholesterol. We also have an entire transportation system dedicated to moving cholesterol around the body.


Effects of Smith-Lemli-Opitz Syndrome (SLOS)



Spontaneous abortion of fetuses with SLOS is not unusual.

Stillbirths have also been reported.



Death from multi-organ system failure during the first weeks of life is typical in individuals with SLOS type II.



Congenital heart disease is not uncommon in SLOS and can cause cyanosis and congestive heart failure.



Vomiting, feeding difficulties, constipation, toxic megacolon, electrolyte disturbances and failure to thrive are common and, in some cases, related to gastrointestinal anomalies.



Visual loss may occur because of cataracts, optic-nerve abnormalities, or other ophthalmologic problems.



Hearing loss is fairly common.



Cause of death can include pneumonia, lethal congenital heart defect, or hepatic failure. Survival is unlikely if the plasma cholesterol level is less than approximately 20mg/dL.



To highlight what happens when cholesterol levels are very low, it is enlightening to look at a rare genetic condition called Smith-Lemli-Opitz Syndrome (SLOS). In this syndrome there is a defect in cholesterol synthesis, resulting in very low blood cholesterol levels. Listed opposite are some of the effects. For more information visit http://www.emedecine.com/ped/topic2117.htm

From this cheery little list of deadly abnormalities, at least one thing becomes clear. The only good cholesterol molecule is not a dead cholesterol molecule. A very, low cholesterol level is not something we should strive too hard to achieve.

Moving on, here are some of the things that we need cholesterol for in the body:


• Brain synapses. Synapses, the vital connections between nerve cells in the brain, and elsewhere, are made almost entirely of cholesterol.

• Vitamin D. This is a highly important vitamin, not only needed to create healthy bones, but now also known to be protective against a number of cancers. Vitamin D is synthesized from cholesterol by the action of sunlight on our skin.

• Cell membranes. All cells in our body need cholesterol in their cell membranes. Without it they would disintegrate, as cholesterol provides structural integrity.

• Sex hormones. Cholesterol is a building block for most sex hormones.

• Bile. Cholesterol is a key component of bile, which is released from the gall bladder to help with food digestion. Indeed, many gallstones are made entirely from crystallised cholesterol.



It should be pointed out that all of this requires a great deal cholesterol. So much so that it is nigh on impossible to eat enough cholesterol to meet your daily cholesterol needs. In order to meet this gap, the liver has to produce four or five times as much cholesterol as you ingest. In fact, you would need to eat about six to eight egg yolks each and every day to meet your daily requirement. As most of us never do this, the liver fills the gap.

So how can it possibly make sense to claim that eating, say, one-third of our daily cholesterol requirement (which would only happen if you nearly doubled your intake) – instead of the normal one-fifth, or one-sixth, that most people manage – will overwhelm our metabolic control systems, causing cholesterol levels to spiral out of control? If we did managed to eat four eggs a day, the liver would simply produce less cholesterol to keep the levels steady.

This form of physiological ‘downregulation’, also known as a ‘negative feedback system’, is something found in all other biological systems, in all other organisms discovered to date. But not, it would appear, with cholesterol, according to the ‘cholesterol is bad’ theory.

However much cholesterol you eat, the liver just keeps churning away, manufacturing as much as ever. Hmmmm, let me think. This would be like… Actually it would be just like nothing else at all ever discovered in nature, ever. (I’ll return to this subject later.)

* * * * *

Now it is time to move on to fats, with a special focus on our friendly neighbourhood saturated fat – aka the mass murderer. Saturated fats, so we are repeatedly informed, raise our cholesterol levels, thus killing us all from heart disease. ‘Super-size me, baby, one more time…’ In addition to this, they have also been implicated in causing cancer and diabetes, and other nasty conditions too numerous to mention.

So I think it is time to reveal this monster of the deep.

Fig. 6 Saturated fat
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Eeeeeeeehhhhhh! Run for the hills, hide your children, cover your eyes! Here, in all its terrifying glory, is a saturated fat. The greatest killer in the western world.

OK, I know what you’re thinking. Is that it? Yup, that’s it. Saturated fats are among the simplest of all molecules in the body. They contain carbon, oxygen and hydrogen, and they all have a COOH group at one end. They can be rather longer than the one in the diagram – i.e. they can have a longer chain of carbon atoms, each with two hydrogen atoms attached. Or they can be shorter. But that’s about as exciting as saturated fats get.

So what is it about this substance that is so deadly? Frankly, I’m the wrong person to ask, because I don’t happen to think that saturated fats are in any way damaging or dangerous. If they were, they wouldn’t taste so damn delicious. Nature tends to warn us off dangerous foods by making them taste bitter and icky. Or giving them a bright-red colour. But hey, I know the counter argument in all its Darwinian glory: nature doesn’t care about us after we are too old to procreate, so things that kill us after the age of 50 don’t matter. I refuse to enter this debate because it is neither winnable, nor loseable. You either accept it, or reject it, according to your preexisting philosophical prejudices.

Anyway, now you know what a saturated fat is, perhaps I should introduce you to an unsaturated fat, those tree-hugging, Gaia-loving, spiritual healers of all mankind – sorry, humankind.

Fig. 7 Comparison of a saturated fat and an unsaturated fat
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Can you spot the difference between a saturated and unsaturated fat? The difference is that a section of the unsaturated fat is missing two hydrogen atoms. With two hydrogen atoms missing, a double bond has formed between two carbon atoms in the chain. Because this fat has a double bond in the middle of it, it is deemed to be not fully ‘saturated’ with hydrogen atoms. Thus, it is ‘unsaturated’.

There is something else about this particular unsaturated fat that I should point out. It is an Omega 3 fatty acid. Which is officially the healthiest molecule in the world. Indeed, you are looking at the substance that cures just about every ailment of mankind. A veritable Beecham’s Powder of the early 21st century.

Perhaps I should explain exactly what makes this fat an Omega 3 fatty acid. Firstly, it is called a fatty acid because it has a COOH at one end (the acid group). In fact, all fats have this. Ergo, all fats are fatty acids, and all fatty acids are fats. But fatty acid does sound so much more scientific and clever than ‘fat’. Try saying ‘Omega 3 fat’. It just does not have the same ring to it. How can a fat possibly be healthy? But an ‘Omega 3 fatty acid’ … Now you’re talking!

The ‘Omega 3’ refers to the position of the double bond. In the diagram above, you will notice the double bond is three carbon atoms along from the right-hand end. This end of a fat is known as the Omega end. The other end is known as the Alpha end. It’s a Greek language thing: from alpha to omega, or A to Z.

I think it would be useful if I explained four more things about fats. Namely:


• What, exactly, a polyunsaturated fat is.

• How to turn a liquid fat into a solid fat (e.g. a ‘cholesterol-reducing’ spread).

• How fats are transported and stored in the body.

• The lack of connection between fats and cholesterol.



What is a polyunsaturated fat?

A polyunsaturated fat is a fat with more than one double bond in it. Such fats tend to come from vegetable sources, e.g. olive oil. At this point I should probably mention that a ‘monounsaturated fat’ is an unsaturated fat with only one double bond.

And, to be frank, that’s quite enough about unsaturated fats.

How to turn a liquid fat into a solid fat

A significant problem with liquid fats (oils) is that it is kind of difficult to spread them on bread. Speaking as a butter fan, this is not something that has ever bothered me. However, many years ago, a clever chemist worked out that if you fired hydrogen atoms at great speed at an unsaturated fat, you could saturate it with a few more hydrogen atoms. The alternative chemical name for this process is hydrogenation – which literally means adding more hydrogen atoms. Whatever you call it, this chemical adaptation prevents fats from going rancid (i.e., picking up random oxygen atoms), and it also turns liquid fats into solid fats.

In this way, olive oil can be turned into olive fat – ‘Zo ‘ealthee as part of a Mediterranean diet.’ (Cue Italian music on an accordion, with 120-year-old men dancing the tango while charming their equally ancient wives.) Just what the world always needed. Solid olive oil.

Something else that I should mention at this point is that when you fire hydrogen at unsaturated fat, you create a strange type of molecule – one that is not really found in nature at all. It is a molecule with a hydrogen atom either side of the double carbon bond. This is known as a ‘trans’ bond, and is a bit difficult to explain in words. So, here is a diagram:

Fig. 8 Comparison of a trans bond and a cis bond

[image: Dr Malcolm Kendrick]

Nature tends to make all double bonds with hydrogen on the same side, which is known as a ‘cis’ bond. But mankind, with a big machine, extremely high pressure and a few heavy-metal catalysts, can manufacture ‘trans’ bonds. And fats containing trans bonds are known as ‘trans-fatty acids’. There are those – and I rank myself among them – who believe that trans-fatty acids are both, literally, ‘unnatural’ and potentially damaging to our health.

How so? Because our enzyme systems are designed to deal with cis bonds, not trans bonds. And while the difference may seem trifling, consider the humble prion. A prion is a misfolded protein. If you eat prions from an infected source, you may develop BSE (bovine spongiform encephalopathy) and your brain will turn to mush. Ergo, unnatural differences in molecular structures can be extraordinarily damaging to biological systems – e.g, human beings.

If you want to know more about the potential damage caused by trans fats, just type ‘Mary Enig’ and ‘trans fats’ into any search engine, and be prepared to be scared. You may never eat margarine again. Despite the fact that such unnatural spreads ‘… are clinically proven to lower cholesterol as part of a healthy diet’ – A Celebrity. (‘Can I have my cheque now, please?’) Ah yes, any one of the well known brands of substitute butter spreads are as natural as high-pressure, platinum-catalyst-based, hydrocarbon-cracking chemistry itself.

How fats are transported and stored around the body

I will attempt to explain fat transportation in the next chapter, as it is key to the entire batty ‘high cholesterol causes heart disease hypothesis’. Here, however, I want to point out that fats do not wander through the body all alone or randomly. They are almost exclusively grouped together as three fats, attached to a backbone. Thus, they are knows as triglycerides (tri: three; glyceride: from ‘glycerol’ – the backbone molecule that holds the fats together).

Triglyceride

I am not entirely sure why fats do this, possibly the body finds it easier to pack three fats configured like this into smaller spaces. Also, they are less likely to react with surrounding chemicals. Whatever the main reason, this is the primary structure of fats in the body (see Fig.9.).

At this point I am going to mention a little more about glycerol, the backbone molecule in a triglyceride. Glycerol is actually half of a glucose or sugar molecule and when triglycerides are broken down into their component parts, glycerol travels to the liver, which combines two molecules to form glucose. The fats go to muscles to be burned up. (In short, stored fats are part sugar, providing energy.)

Fig. 9 Triglyceride
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You probably do not think this matters at all. However, later on, when I attempt to explain the true cause of heart disease, this information will become rather more important.

The lack of connection between fats and cholesterol

At this point, you may have noticed that I have talked about fats and cholesterol without there seeming to be the slightest connection between them. The reason for this is because there is no connection between them. Yet the way they are discussed today, the impression seems to be given that the two things are virtually the same. Fats, cholesterol; cholesterol, fats. Low-fat diet lowers cholesterol; high-fat diet raises cholesterol… rhubarb, rhubarb.

It is true that foods containing cholesterol also tend to contain fats – specifically, saturated fat. That’s because foods containing cholesterol usually come from animal sources, and so do foods containing saturated fat. This is both the beginning and the end of any dietary connection. Yet for some reason it has become a canon of medical faith that eating saturated fat raises cholesterol levels, and the two substances have become almost interchangeable in discussions on heart disease.

Here, for example, is a short passage plucked off the internet from a US governmental organisation:


Dietary cholesterol comes from animal sources such as egg yolks, meat (especially organ meats such as liver), poultry, fish, and higher fat milk products. Many of these foods are also high in saturated fats. Choosing foods with less cholesterol and saturated fat will help lower your blood cholesterol levels.

http://www.nal.usda.gov/fnic/dga/dga95/lowfat.html



Within one quick paragraph, cholesterol and saturated fats have, somehow, become inextricably intertwined.

Moving ahead of myself just for a moment, I think it might be interesting to set the above quote beside one from Ancel Keys. The name probably means nothing to you, but Keys is ‘le Grand Fromage’ himself. The man who, almost single-handedly, set the world implacably against saturated fat. As part of his one-man crusade against saturated fat, Ancel Keys studied the impact of cholesterol consumption on cholesterol levels in humans, and the results of his research can be neatly encapsulated in the following quote:


There’s no connection whatsoever between cholesterol in food and cholesterol in blood. And we’ve known that all along. Cholesterol in the diet doesn’t matter at all unless you happen to be a chicken or a rabbit.

Ancel Keys, PhD, Professor Emeritus at the University of Minnesota, 1997



Presumably, therefore, if cholesterol in the diet does not raise cholesterol levels – which it doesn’t – it must be saturated fat? But what is the connection? Does saturated fat act as a building block for cholesterol? If you pump saturated fat into the liver, does it automatically churn out cholesterol – like inserting a pig in one end of an abattoir and watching sausages come out the other end?

I would like to say that there is absolutely no way that you can turn saturated fat (or any other sort of fat) into cholesterol. But human biochemistry is so complicated and interconnected that I can’t really be so bold as to make that claim. The liver is the most fantastic chemical factory in the world. It can take almost any molecule and, through a series of mind-bogglingly complicated steps, turn it into another molecule (with certain important exceptions). So you can’t say, for absolute certain, that fat doesn’t become cholesterol, because some bits of fat probably do become incorporated into cholesterol, after the liver has mashed it about, and cleaved it, and added a few different atoms here and there. However, let me point out the following two facts, and leave you to draw your own conclusions.



Fact one

The fundamental building block for cholesterol is a substance called Acetyl CoA. You need know only two things about this substance:

Fig. 10 Acetyl CoA
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1: It contains phosphorous, sulphur and nitrogen (none of which is found in fats, they are found in proteins).

2: It has several ring structures (none of which are found in fats).



Perhaps I should start a new competition. In Fig.10 of Acetyl CoA, can you ‘Spot the fat’?

Fact two

Synthesis of cholesterol is horribly complicated. Again, the purpose of Fig. 11 is simply to illustrate this fact (and also to highlight the complete absence of saturated fat anywhere in this process).

Cholesterol biosynthesis

Given these facts, I will reiterate the question: why would eating saturated fat have any impact on cholesterol production in the liver, or anywhere else in the body? If you can see how this happens, perhaps you could write to me and explain just exactly how it does so. Up to now, no biochemist has managed this clever trick.

I will finish this chapter by pointing out a fact that I find pertinent to the discussion. The liver is quite capable of turning one type of chemical into almost any other type of chemical. It can turn protein into sugar, sugar into fat, glycerol into glucose, etc. If you eat a great deal of carbohydrate (which is all converted into glucose), the liver will then convert excess glucose into fat. The body can only store about 2,000 calories of glucose in total, and once this limit is reached there is only thing to do with it: convert it to fat, then store it in adipose (i.e. fatty) tissue.

And what sort of fat does the liver choose to make in this situation? Super-healthy unsaturated fats? Ah, that would be a no. When the liver makes fats, it makes saturated fats, and saturated fats alone. My God, do our own livers not know how unhealthy this is? Killed by our own treacherous physiology … Or perhaps the liver knows that saturated fats are not actually unhealthy at all.

I will let you decide.

Fig. 11 Cholesterol Synthesis
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CHAPTER 3

YOU CANNOT HAVE A CHOLESTEROL LEVEL

Right, now, forget everything you have just read. (What do you mean you already have? Damn cheek.) The fact is that, after all that I have written about cholesterol and related subjects … you do not actually have a cholesterol level in your bloodstream at all.

You can read that statement again if you want to.

This fact, I believe, underpins the confusion highlighted in the letter below.


I am 52 and recently had my first cholesterol test. When I rang the surgery for my results, the receptionist said that they were ‘3.3, well below the 5.5 safe maximum – and 5.5, well below the safe maximum of 7.4.’ I am confused as to why I was given two numbers, and the receptionist couldn’t explain. What do they mean?

Letter in Health Section of the Independent, 27 September 2005



Curiouser and curiouser. Well, what could this possibly mean? Is it really possible to have two levels of the same substance in your bloodstream? Actually, nowadays, you can have at least four different cholesterol levels:

The ‘good’ cholesterol level

The ‘bad’ cholesterol level

The total cholesterol level

The ratio of ‘good’ to ‘bad’ cholesterol



And just to warn you, several more types of cholesterol level are on the way.

Ah yes, good cholesterol and bad cholesterol. A concept so mind-boggling in its stupidity that it should really have won first prize in the ‘Alice in Wonderland Comes to Life in the Real World’ contest. Below is a diagram of cholesterol.

Fig. 12 Cholesterol
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This is the only form that cholesterol comes in. It does not have right-handed ‘good’ cholesterol with a sinister twin called ‘bad’ cholesterol. So, what is all this terminology about? What does it all mean? And why can’t you have a cholesterol level?

Back to basics

Cholesterol does not dissolve in water; thus, it does not dissolve in blood. This means that it has to be transported around the body inside a small transportation molecule, known as a lipoprotein (Fig.13).

Fig. 13 Lipoprotein
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Another substance that cannot dissolve in blood is fat. So fats also travel about as part of lipoproteins. A-ha! A connection between fat and cholesterol. Yes, you’re right. Fats/triglycerides and cholesterol are copassengers inside lipoproteins. Hold that thought … then bin it – it doesn’t actually go anywhere.

There are several different types of lipoprotein. The biggest is called a chylomicron, not a lipoprotein. As with almost everything in the wacky world of heart disease, the nomenclature appears to have been designed to make things difficult to follow. A chylomicron is one form of lipoprotein, but of course it isn’t called a lipoprotein. That would be far too easy.

Anyway, this particular lipoprotein is manufactured in the guts. After a meal it fills up with triglyceride (fat), alongside a relatively small amount of cholesterol. The chylomicron then travels straight to fat cells in the body without passing through the liver. When the chylomicron reaches fat cells, the triglyceride is sucked out, and the chylomicron shrivels up into a little wizened remnant that is then, probably, hoovered up by the liver.

One level down in size from a chylomicron is a lipoprotein known as a very low density lipoprotein (VLDL). VLDLs are manufactured in both the guts and the liver. Just to add even greater confusion to this area, VLDLs are usually referred to as ‘triglycerides’. Some of you may even have been informed as to your triglyceride level (this is a relatively new thing to worry people with).

A further level down in size is the intermediate density lipoprotein (IDL). This is formed when a VLDL loses triglyceride to fat cells, and shrinks. So far the world seems to have been spared worrying about IDL levels. However, I await the paper any day now that heralds IDL as the new, greatest danger to health.

Moving on. When the IDL shrinks to a level even further down in size it becomes the low density lipoprotein (LDL). The … (speak each word slowly in an awestruck voice) Low … Density … Lipoprotein. Isn’t this the killer? Yes, gentle reader, we have reached the lair of the dark lord himself. This is the substance guilty of wiping out millions of people each and every year.

For LDL is also known ‘bad’ cholesterol. Even though, of course, it isn’t cholesterol at all. So stop calling it cholesterol … you idiots! Sorry, that doesn’t mean you. I am ranting here at scientists, doctors and the healthcare profession in general. No wonder everyone is confused, when the terminology used is completely bonkers:


• A chylomicron is a lipoprotein, but it’s never called that.

• A VLDL is a lipoprotein but it is usually called a triglyceride.

• A LDL is a lipoprotein but it is called ‘bad’ cholesterol.

• A high density lipoprotein (HDL), the smallest lipoprotein, is called ‘good’ cholesterol.



I’m a little teapot short and stout; lift me up and pour me out.

Actually, just to make things even more confusing – if that were possible – there is another form of LDL. Yes, I’m afraid so. It is exactly the same as LDL, apart from one thing. It has two types of protein attached to the outside. (All lipoproteins have proteins attached to their outer surface. This is how receptors on cells throughout the body recognise them.) This form of lipoprotein, however, is called lipoprotein(a). Good heavens, a lipoprotein that is called a lipoprotein – it must be some sort of a record. Anyway, this lipoprotein is usually pronounced as ‘el pee little A’ and written as Lp(a). Almost no one, including 99 per cent of doctors, knows that Lp(a) is actually LDL. Even though this fact is of fundamental importance to understanding heart disease. (More on this later.)

Why isn’t Lp(a) called LDL(a), or something of the sort? Because then everyone would know what it was, and that would never do. (By the way, no one ever tells you what your Lp(a) level is. Which is typical, as it is the only one that may actually be important.)

I have just realised that I have been remiss in not mentioning high density lipoproteins, or HDL, or ‘good’ cholesterol. This lipoprotein, it is thought, is mainly manufactured in the liver. (‘What do you mean ‘thought,’ surely all this stuff is known?’ Sorry, no it’s not.) Anyway, it is believed that HDL ‘removes’ cholesterol from plaques in arteries and transports it back to the liver for reprocessing. So HDL protects you from heart disease and is therefore ‘good’. Even if it is not cholesterol, and, pound for pound, contains more cholesterol than any other sort of lipoprotein in the body.
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Frankly, the idea that an inanimate molecule can suck cholesterol out of a plaque is so laughable that I can’t begin to explain here how preposterous an idea it is. And moreover, I would challenge any scientist anywhere to explain exactly how it happens. A molecule that travels both ways through a concentration gradient? ‘Of course it does, now run away and play with your friends and leave the adults alone.’

The million-dollar question

As I hope I have now made abundantly clear, you do not – indeed, cannot – have a cholesterol level in your blood. So, what happened to the cholesterol hypothesis? Where’d it go? Well, although it has changed almost completely from its first incarnation, somehow or other it has also managed to remain the same.

The cholesterol hypothesis started out as something pure and simple: ‘If you eat too much cholesterol, the level of cholesterol in the blood rises. Cholesterol is then deposited on artery walls causing them to thicken and narrow.’ But it sure as hell hasn’t stayed that way:



Problem number one:

Cholesterol in the diet does not raise blood cholesterol levels. Ancel Keys proved this.



Adaptation:

Let’s say that is it is both saturated fat and cholesterol that raises cholesterol levels. Then keep shifting between the two when challenged.



Problem number two:

You don’t have a cholesterol level, you have lipoprotein levels.



Adaptation:

We will call certain lipoproteins ‘cholesterol’ and carry on as if nothing had really happened.

‘Four legs good, two legs bad’ has become ‘Four legs good, two legs better.’ And, as George Orwell predicted, no one noticed.

Up to this point I have actually highlighted only the first two major adaptations to the cholesterol hypothesis. But over the years there has been adaptation after adaptation after adaptation. One of the more convoluted adaptations (following some horribly contradictory evidence against saturated fat causing heart disease) was that it is not saturated fat in the diet that matters, it is the ratio of polyunsaturated to saturated fat that is really important. Then it changed again, and a lack of monounsaturated fats seemed to be the critical factor. Then … well, who knows. It’s tough keeping track.

Indeed, the closer you look, the more you find that the cholesterol hypothesis is a truly amazing beast. It is in a process of constant adaptation in order to encompass all contradictory data without keeling over and expiring. I sometimes think of it like a monster from a 1950s horror movie – The Thing, or The Blob. Every time you think you have killed it, it just gets back up and carries on. ‘My God Chuck, attacking it with electricity has just made it stronger!’

My view is that any hypothesis that has to keep changing all the time to survive the relentless assault of contradictory facts is, in reality, a dead hypothesis. To quote James Black from a 200-year-old lecture:


A nice adaptation of conditions will make almost any hypothesis agree with the phenomena. This will please the imagination, but does not advance our knowledge.

J Black, Lectures of the Elements of Chemistry, 1803



Clever chap, James Black.

However, having an endlessly adaptable hypothesis does provide a major challenge to me. If I attack it, I will be informed that I have just attacked something that doesn’t exist: ‘Why are you bothered about fat intake? You should know that the real problem is a lack of Omega 3 fatty acids, and/or plant stanols, and/or antioxidants, and/or monounsaturated fats … Of course saturated fats are important, but you must consider the other important factors in conjunction. Heart disease, you see, is very much a multifactorial disease.’

If anyone ever tells me that heart disease is multifactorial again, I shall scream. It is the ultimate cop-out statement. It allows anyone to say anything, without bothering with the tiresome problem of thinking first: ‘All diseases are multifactorial in some way, so let’s give up trying to look for causes.’ I think not.

So, at the considerable risk of zeroing in on a moving target, I will state that, as of today, the most widely accepted version of the new, improved (yet – somehow – still the original) cholesterol hypothesis is as follows:


Eating excess saturated fat in the diet raises LDL levels. The LDL, otherwise know as ‘bad’ cholesterol, then causes thickening and narrowing in the arteries.



Which is not really a cholesterol hypothesis, but it is still a ‘diet-heart hypothesis’ I guess, and perhaps it could even be true. If it is true, though, how does it actually work? How does saturated fat raise LDL levels? A primary requirement of any half-decent hypothesis in medicine is that it is biological plausible – i.e. there should be some understandable, and seemingly reasonable, underlying mechanism of action.

It must be admitted that the original idea, which was that cholesterol in the diet increased cholesterol levels, at least had the advantage of superficial plausibility. Even if, when you get down to studying it in any detail, it is revealed as total baloney. But where is the link between eating saturated fat and raising LDL levels?

As I have already explained, most of the fat in the diet – saturated or otherwise – is transported directly to fat cells, travelling inside chylomicrons. No impact on LDL there. Fat that does manage to reach the liver has zero impact on cholesterol production too. So, I will ask again: how does saturated fat (or any other type of fat, come to that) raise LDL levels?

Well, moving a step back, surely we must look at where LDL comes from? After all, LDL is what remains of a VLDL after it has shrunk in size by losing fats. VLDLs are made in the liver and are used to transport both fat and cholesterol out of the liver, and deliver both substances to cells around the body*. So, if we want to know what raises LDL levels, we surely have to ask what raises VLDL levels in the first place, as this is the one and only source of LDL. A-ha! I can almost hear you thinking: saturated fat consumption must raise the VLDL levels. Yes?

No. The thing that raises VLDL levels is eating carbohydrates … On the other hand, a high-fat diet lowers VLDL levels. Here is one more guilty little secret of heart-disease researchers exposed.

You don’t believe me? Then perhaps you’ll believe the American Journal of Medicine. Spurred on by a desire to prove that the Atkins diet (high fat, low carb) was dangerous, researchers fed a group of obese people an Atkins-type diet. Here are the highlights:


PURPOSE: To compare the effects of a low-carbohydrate diet and a conventional (fat- and calorie-restricted) diet on lipoprotein subfractions and inflammation in severely obese subjects.

RESULTS: Subjects on a low-carbohydrate [i.e., high-fat] diet experienced a greater decrease [my emphasis] in large very low-density lipoprotein [VLDL] levels.4



And subsequently, a bigger study presented at the American Heart Association demonstrated the following:


In the most recent study, presented at the annual scientific meeting of the American Heart Association in Chicago, Duke University researchers randomly assigned 120 overweight volunteers to the Atkins diet or to the American Heart Association’s low-fat ‘Step I’ diet. People on the Atkins diet restricted their carbohydrate intake to less than 20 grams a day, with 60 percent of their calories coming from fat.



After six months, participants on the Atkins diet had lost 31 pounds, had an 11 percent increase in HDL [i.e., ‘good’cholesterol] and a 49 percent [my emphasis] drop in their triglyceride [VLDL] levels.’

http://www.thyroid-info.com/dietnews/11nov.htm#atkins



Here you have it, then. VLDL is the only source of LDL, but when you eat more fat the VLDL level drops. In one study it dropped by very nearly 50 per cent. This should mean that eating fat will, in turn, lower LDL levels, shouldn’t it? Well, actually it doesn’t. A high-fat diet neither raises nor lowers LDL levels.

How can this be? If VLDL is the only source of LDL then if you have more VLDL to start with, you must end up with more LDL in the bloodstream in the end, surely? Help, what on earth is going on?

It’s time for the final twist in this particular saga: there is absolutely no connection whatsoever between the VLDL level and the LDL level. It has been known for a long time that over a period of days – even weeks, months and usually years – the LDL level remains fixed – no matter what you eat. And no matter what happens to the VLDL level. LDL levels can rise and fall, true, but in the majority of people this only happens gradually, and certainly not within a 24-hour period. In short, the VLDL level can shoot up and down while the LDL level remains locked.

And what does this tell us, exactly? It tells us that LDL can be removed at whatever rate is needed to keep LDL levels constant, no matter how much VLDL shrinks down to become LDL. Also, that the system controlling LDL levels is unaffected by what you eat, or the amount of VLDL manufactured by the liver. All of this, by the way, is known by researchers who specialise in lipids. And now you know it too.

However, it rather begs the question: if they know all this, what is their explanation as to how saturated fat raises LDL levels? I would ask you to have a guess, but there is no way on earth you would be able to come up with the current, preposterous, conjecture. For it is this:


If you eat saturated fat, this will reduce the number of LDL receptors – the things that lock on to LDL and pull it out of the bloodstream – thus causing the LDL level to rise.



Why would eating saturated fat do this? There is no connection between saturated-fat consumption and the needs of cells around the body to absorb LDL – none. You might as well suggest that eating protein causes your hair to grow faster. It makes as much sense.

Perhaps you think that this is all theoretical, and doesn’t matter at all. ‘Surely it must have been proven by now that saturated fat does cause LDL levels to rise, so forget the clever arguments, Dr Kendrick.’ In fact this has never been proven. Or, to be more accurate, some studies have shown a rise, some a fall. Others have shown nothing at all. I will mention some of these later.5

For now, I will stick to one quote from the Framingham Study which is the most influential, longest-running, and most oft-quoted study in heart-disease research. It began in 1948, and it is still running today, which also makes it the longest study that has ever be done.


In Framingham, Massachusetts, the more saturated fat one ate, the more cholesterol one ate, the more calories one ate, the lower people’s serum cholesterol [by which he means LDL – my note].

Dr William Castelli, Director of the Framingham Study, 1992



When I show this quote to other doctors it makes them choke on their tea. But it shouldn’t. How can eating saturated fat raise LDL levels? It is not merely biologically implausible, it is biologically impossible. It always was, and it always will be. (Boy, does that statement mak me a hostage to fortune!)

AND FINALLY…

Before moving on from this area, I thought I should give you a quick rundown on the different cholesterol levels that you hear about nowadays, and what they are thought to represent.

Total cholesterol

This is still, probably, the most common figure given out to patients. The total cholesterol level is reached by adding together levels of the ‘evil’ LDL, plus the ‘saintly’ HDL, plus a few other wayward lipoproteins – IDL and suchlike – that get mixed up in the analysis. (You think that cholesterol level is a super-accurate measurement? Ho, ho.)

The average total cholesterol level in the UK is about 6.1 – expressed as mmol/l (millimoles per litre). Anything above 7mmol/l and your GP will send for the local priest to read out the last rites. At present, the figure that the healthcare profession aims to achieve, through statination, is about 5.0mmol/l. Oh we do like a nice round figure, it’s so neat and tidy and scientific – not.

‘Good’ cholesterol

This is the high density lipoprotein level (HDL), which normally sits at about 1.3mmol/l. Anything below 0.9mmol/l and your life-insurance company will cancel your subscription, then paint a little black spot in the middle of your palm for good luck. Above 2.0mmol/l, and you can get the Saga booklets out and look forward to a long and happy career in lawn-green bowling.

‘Bad’ cholesterol level

This is the low density lipoprotein (LDL) level. On average, this is about 3.5mmol/l. Anything above 4mmol/l and you will be statinated. Resistance is useless.

The ratio of good to bad cholesterol

Clearly, if HDL is good and LDL is bad, you could have a high total cholesterol level yet still be ‘healthy’. If, that is, your total cholesterol level is boosted by a high HDL. So some people think that what’s really important is the ratio of good to bad cholesterol. I shall remain silent on this point, because I was taught that if you can think of nothing nice to say, you should say nothing at all.

One rather critical point about cholesterol levels that I have not mentioned so far is that the level which is considered high has been falling relentlessly. Twenty years ago, GPs in the UK would only get excited if your total cholesterol level was above about 7.0mmol/l. Ten years ago, anything above 6.5mmol/l had moved into the ‘treatment’ zone. Today, if your level is above 5.0mmol/l you will be earmarked for ‘statination’. Tomorrow, if current trends continue, the level will be 4.0mmol/l. It already is for those who have suffered a heart attack. Some ‘experts’ believe that the true, healthy level of cholesterol is about 2.5mmol/l. Therefore, no matter what your level of cholesterol, according to the prevailing wisdom, you will benefit from having it lowered.

Here is a short section from an article by Law and Wald in the British Medical Journal (BMJ) from 2002. They argue that the levels of both cholesterol (and blood pressure) in all westernised societies are far higher than those of our ancestors and the remaining hunter-gatherer populations dotted around the world. In their opinion, therefore, limiting statin treatment to people with a total blood cholesterol of 4.0mmol/l, or even 3.0mmol/l, is actively dangerous.


… everyone needs blood pressure, and cholesterol is essential for life. These lower limits are, however, beyond Western values and not reached by current dietary or drug interventions. They should not be invoked as obstacles to offering effective preventive treatments.

http://bmj.bmjjournals.com/cgi/content/full/324/7353/1570



Translation: everyone in the UK should take statins now, and for the rest their lives. You may have heard of Law and Wald before, via their Polypill concept. A concept that – were the Polypill to take off – would make Law and Wald rich beyond the dreams of Croesus. Yes, these were the authors of that piece.

Moving on, here is a section from the BBC’s website, reporting on a conference on the wider use of statins:


Dr John Reckless, chairman of Heart UK and a consultant endocrinologist at Bath University, put forward the case.

‘The whole point of the debate is to bring out the fact that we are under-treating and the fact that a lot more people could benefit.

‘The whole population should be following diet, lifestyle and weight loss measures. We shouldn’t have our high-fat meals and we shouldn’t lounge around, we should all be taking exercise and so on.

‘Of course we all need that. But on the other hand, rather more people do need statins than are currently getting them.

‘So maybe people should be able to have their statin, perhaps if not in their drinking water, with their drinking water.’

http://news.bbc.co.uk/2/hi/health/3931157.stm



Statins in the drinking water?


*(Pedantic point) The VLDL that is made in the guts does not become LDL, so for the purposes of this discussion we can ignore it. The reason why it doesn’t become LDL is that VLDL made in the gut has a different type of protein attached to it, so although it does shrink in size, it is not recognised by LDL receptors. If you really want to know the detail, gut-derived VLDL has apolipoprotein B–48 attached to it. Liver-derived VLDL has apolipoprotein B-100 attached to it. It is the B-100 apolipoprotein that locks into an LDL receptor, at which point the entire LDL is pulled into the cell and broken down into its component parts.







End of sample
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