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The idea that too much animal fat and high cholesterol are dangerous to your heart and vessels is nothing but a myth. Here are some astonishing and frightening facts

Here are the facts! Click on the blue arrows if you want the scientific evidence!
 1  Cholesterol is not a deadly poison, but a substance vital to the cells of all mammals. There are no such things as good or bad cholesterol, but mental stress, physical activity and change of body weight may influence the level of blood cholesterol. A high cholesterol is not dangerous by itself, but may reflect an unhealthy condition, or it may be totally innocent.
 2  A high blood cholesterol is said to promote atherosclerosis and thus also coronary heart disease. But many studies have shown that people whose blood cholesterol is low become just as atherosclerotic as people whose cholesterol is high.
 3  Your body produces three to four times more cholesterol than you eat. The production of cholesterol increases when you eat little cholesterol and decreases when you eat much. This explains why the ”prudent” diet cannot lower cholesterol more than on average a few per cent.
 4  There is no evidence that too much animal fat and cholesterol in the diet promotes atherosclerosis or heart attacks. For instance, more than twenty studies have shown that people who have had a heart attack haven't eaten more fat of any kind than other people, and degree of atherosclerosis at autopsy is unrelated with the diet.
 5  The only effective way to lower cholesterol is with drugs, but neither heart mortality or total mortality have been improved with drugs the effect of which is cholesterol-lowering only. On the contrary, these drugs are dangerous to your health and may shorten your life.
 6  The modern cholesterol-lowering drugs, the statins, do prevent cardiovascular disease, but this is due to other mechanisms than cholesterol-lowering. Unfortunately, they also stimulate cancer in rodents, disturb the functions of the muscles, the heart and the brain and pregnant women taking statins may give birth to children with malformations more severe than those seen after thalidomide.
 7  Many of these facts have been presented in scientific journals and books for decades but are rarely told to the public by the proponents of the diet-heart idea. 
 8  The reason why laymen, doctors and most scientists have been misled is because opposing and disagreeing results are systematically ignored or misquoted in the scientific press.  
 9   The Benefits Of High Cholesterol
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The Cholesterol Myths by Uffe Ravnskov, M.D., Ph.D.
1. Your cholesterol tells very little about your future health

An excerpt from my previous book The Cholesterol Myths (out of print).
Cholesterol is a peculiar molecule. It is often called a lipid or a fat. However, the chemical term for a molecule such as cholesterol is alcohol, although it doesn't behave like alcohol. Its numerous carbon and hydrogen atoms are put together in an intricate three dimensional network, impossible to dissolve in water. All living creatures use this indissolvability cleverly, incorporating cholesterol into their cell walls to make cells waterproof. This means that cells of living creatures can regulate their internal environment undisturbed by changes in their surroundings, a mechanism vital for proper function. The fact that cells are waterproof is especially critical for the normal functioning of nerves and nerve cells. Thus, the highest concentration of cholesterol in the body is found in the brain and other parts of the nervous system.  

Because cholesterol is insoluble in water and thus also in blood, it is transported in our blood inside spheric particles composed of fats (lipids) and proteins, the so-called lipoproteins. Lipoproteins are easily dissolved in water because their outside is composed mainly of water-soluble proteins. The inside of the lipoproteins is composed of lipids, and here are room for water-insoluble molecules such as cholesterol. Like submarines, lipoproteins carry cholesterol from one place in the body to another.
The submarines, or lipoproteins, have various names according to their density. The best known are HDL (High Density Lipoprotein), and LDL (Low Density Lipoprotein). The main task of HDL is to carry cholesterol from the peripheral tissues, including the artery walls, to the liver. Here it is excreted with the bile, or used for other purposes, for instance as a starting point for the manufacture of important hormones. The LDL submarines mainly transport cholesterol in the opposite direction. They carry it from the liver, where most of our body's cholesterol is produced, to the peripheral tissues, including the vascular walls. When cells need cholesterol, they call for the LDL submarines, which then deliver cholesterol into the interior of the cells. Most of the cholesterol in the blood, between 60 and 80 per cent, is transported by LDL and is called ”bad” cholesterol, for reasons that I shall explain soon. Only 15-20 percent is transported by HDL and called ”good” cholesterol. A small part of the circulating cholesterol is transported by other lipoproteins. 
You may ask why a natural substance in our blood, with important biologic functions, is called ”bad” when it is transported from the liver to the peripheral tissues by LDL, but ”good” when it is transported the other way by HDL. The reason is that a number of follow-up studies have shown that a lower-than-normal level of HDL-cholesterol and a higher than-normal level of LDL-cholesterol are associated with a greater risk of having a heart attack, and conversely, that a higher-than-normal level of HDL-cholesterol and a lower-than normal LDL-cholesterol are associated with a smaller risk. Or, said in another way, a low HDL/LDL ratio is a risk factor for coronary heart disease.
However, a risk factor is not necessarily the same as the cause. Something may provoke a heart attack and at the same time lower the HDL/LDL ratio. Many factors are known to influence this ratio. 

What is good and what is bad?
People who reduce their body weight also reduce their cholesterol. In a review of 70 studies Dr. Anne Dattilo and Dr. P.M. Kris-Etherton concluded that, on average, weight reduction lowers cholesterol by about 10 per cent, depending on the degree of the reduction. Interestingly, it is only cholesterol transported by LDL that goes down; the small part transported by HDL goes up. In other words, weight reduction increases the ratio between HDL- and LDL-cholesterol (1). An increase of the HDL/LDL ratio is called ”favorable” by the diet-heart supporters; cholesterol is changed from ”bad” to ”good”. But is it the ratio or the weight reduction that is favorable? When we become fat, other harmful things occur to us. One is that our cells become less sensitive to insulin, so that some of us develop diabetes. And people with diabetes are much more likely to have a heart attack than people without diabetes, because atherosclerosis and other vascular damage occur very early in diabetics, even in those without lipid abnormalities. In other words, overweight may increase the risk of a heart attack by mechanisms other than an unfavorable lipid pattern, while at the same time overweight lowers the HDL/LDL ratio.
Also smoking increases cholesterol a little. Again, it is LDL-cholesterol that increases, while HDL-cholesterol goes down, resulting in an ”unfavorable” HDL/LDL ratio (2). What is certainly unfavorable is the chronic exposure to the fumes from burning paper and tobacco leaves. Instead of considering the low HDL/LDL ratio as bad it could simply be smoking itself that is bad. Smoking may provoke a heart attack and, at the same time, lower the HDL/LDL ratio.
Exercise decreases the bad LDL-cholesterol and increases the ”good” HDL-cholesterol (3). In well-trained individuals the ”good” HDL is increased considerably. In a comparison between distance runners and sedentary individuals, Dr. Paul D. Thompson and his colleagues found that the athletes on average had a 41 per cent higher HDL-cholesterol level (4). Most population studies have shown that physical exercise is associated with a lower risk of coronary heart disease, and a sedentary life with a higher risk. It also seems plausible that a well-trained heart is better guarded against obstruction of the coronary vessels than a heart always working at low speed. A sedentary life may predispose people to a heart attack and, at the same time, lower the HDL/LDL ratio.
A low ratio is also associated with high blood pressure (5). Most probably, the hypertensive effect is created by the sympathetic nerve system, which is often overstimulated in hypertensive patients. Hypertension (or too much adrenalin) may provoke a heart attack, for instance by inducing spasm of the coronary arteries or by stimulating the arterial muscle cells to proliferate, and, at the same time, lower the HDL/LDL ratio. 

Univariate and multivariate
As you see, it is not easy to know what is bad. Is it bad to be fat, to smoke, to be inactive, to have high blood pressure, or to be stressed? Or is it bad to have a lot of bad cholesterol? Or both? Is it good to be slim, to stop smoking, to exercise, to have normal blood pressure, to be emotionally calm? Or is it good to have much ”good” cholesterol? Or both? Thus, the risk of having a heart attack is greater than normal for people with high LDL-cholesterol, but so is the risk for fat, sedentary, smoking, hypertensive and mentally stressed individuals. And since such individuals usually have elevated levels of LDL-cholesterol, it is, of course impossible to know whether the increased risk is due to the previously mentioned risk factors (or to risk factors we do not yet know) or to the high LDL-cholesterol. A calculation of the risk of high LDL-cholesterol that ignores other risk factors is called a univariate analysis and is, of course, meaningless.
To prove that high LDL-cholesterol is an independent risk factor, we should ask if fat, sedentary, smoking, hypertensive and mentally stressed individuals with a high LDL-cholesterol level are at greater risk for coronary disease than fat, sedentary, smoking, hypertensive and mentally stressed individuals with low or normal LDL cholesterol.
Using complicated statistical formulas, it is possible to do such comparisons in a population of individuals with varying degrees of the risk factors and varying levels of LDL-cholesterol, a so-called multivariate analysis. If a multivariate analysis of the prognostic value of LDL cholesterol also takes body weight into consideration, it is said to be ”adjusted for body weight”. A major problem with such calculations is that we know a great number of risk factors because the more risk factors that are adjusted for, the less reliable the result will be. Another problem is that the data generated by these and other complicated statistical methods are almost impossible for most readers, including most physicians, to comprehend. For many years researchers in this area have not presented primary data, simple means, or simple correlations. Instead, their papers have been salted with meaningless ratios, relative risks, p-values, not to mention obscure concepts such as the standardized logistic regression coefficient, or the pooled hazard rate ratio. Instead of being an aid to science, statistics are used to impress the reader and cover the fact that the scientific findings are trivial and without practical importance. Nevertheless, let us have a look at some of the studies. 

The ”good” one
Publications almost beyond counting have studied the prognostic value of the ”good” HDL-cholesterol. The reason is, of course, that it is hard to find any prognostic value. If HDL-cholesterol had a heart-protecting effect of real importance, it would not be necessary to use the tax payers' money to demonstrate the effect again and again in expensive studies. To be brief I shall tell you only about a few of the largest studies.
In 1986 the medical statistician, Dr. Stuart Pocock and his coworkers published a report concerning more than 7000 middle-aged men in 24 British towns (6). The men had been followed for about four years after a detailed analysis of their blood lipids. During this period 193 of the men had had a heart attack. As in most previous studies, these men had on average a lower HDL-cholesterol at the beginning than the men who did not have a heart attack. The mean difference between the cases and the other men was 2.7 mg/dl, or about 6 per cent. This difference was small of course, but thanks to the large number of individuals studied it was statistically significant.
But this was a univariate analysis and as mentioned, the difference could therefore be explained by many ways. A multivariate analysis adjusted for age, blood pressure, body weight, cigarette smoking and non-HDL-cholesterol reduced the difference to an insignificant 0.9 mg/dl, or 2 per cent. This means that those who had suffered a heart attack had a lower HDL-cholesterol mainly because they were older, fatter, had a higher blood pressure and smoked more than those who had not had a heart attack. Dr. Pocock and his colleagues concluded that a low HDL-cholesterol level is not a major risk factor for coronary heart disease.
Their results were challenged in 1989 by nine American scientists headed by Dr. David Gordon. They had analysed the predictive value of HDL-cholesterol in four large American studies, a total of more than 15,000 men and women (7). They thought that the British scientists had used an incorrect way to adjust their figures. If another formula is used, the American researchers wrote, HDL-cholesterol is a much better predictor.
But in one of the four studies, analyzed by Dr. Gordon and his colleagues, the number of fatal heart attacks was identical in the first and second HDL tertile (individuals were classified into three groups, or tertiles, according to their HDL-cholesterol). In one of the studies the number of fatal cases was identical in the second and the third tertile, and in one study more deaths were seen in the third tertile (those who had the largest amount of the ”good” cholesterol) than in the second tertile. And these figures were the unadjusted ones.
After adjustment for age, cigarette smoking, blood pressure, body weight and LDL-cholesterol the differences were even smaller. In three of the four studies, the differences lost statistical significance. And remember that the figures were not adjusted for physical activity or mental stress, not to mention the risk factors we do not know yet.
Dr. Pocock and his colleagues returned with a new analysis later the same year, now using the same way of analysing as had Dr. Gordon and his colleagues. At that time the participants in the study had been followed for 7.5 years and a total of 443 heart attacks had occurred. This is the largest single HDL study to date (8).
This time a difference was noted between the HDL cholesterol of the heart patients and the others. The difference was small but statistically significant, even after adjustment for the five risk factors mentioned. However, the largest difference was noted for total cholesterol. The authors therefore concluded that a determination of HDL-cholesterol may be of marginal additional value in screening and in intervention programs for risk of coronary heart disease. They could also have added that they did not adjust for all risk factors so that the difference could as well be due to the heart patients being, for instance, more stressed or less active physically than the others. 

The ”bad” one
”LDL has the strongest and most consistent relationship to individual and population risk of CHD, and LDL-cholesterol is centrally and causally important in the pathogenetic chain leading to atherosclerosis and CHD”. These words you will find in the large review Diet and Health (9).
Reviews by distinguished scientific bodies are supposed to meet high standards. Therefore, you are probably wondering how the authors of Diet and Health, an official, most authoritative and supposedly reliable review from the National Research Council in Washington, had reached their conclusion about LDL-cholesterol. Four publications were mentioned.
In 1973 Dr. Jack Medalie and his coworkers published a five-year follow-up study of 10,000 Israeli male government and municipal employees (10). But the Israeli study did not support the words of Diet and Health, because total cholesterol, not LDL-cholesterol, had the strongest relationship to risk of coronary disease.
The second paper claimed by the Diet and Health-authors was a 1977 report from the Framingham Study by Dr. Tavia Gordon and her colleagues (11). This study concerned HDL cholesterol, however. Only logistic regression coefficients (a statistical concept unknown to most doctors) for coronary disease on LDL-cholesterol were given, and one of the conclusions of the paper was that ”LDL-cholesterol ...is a marginal risk factor for people of these age groups” (men and women above 50 years). Some of the coefficients were indeed low. For women above the age of 70 it was negative, which means that women at that age ran a greater risk of having a heart attack if their LDL-cholesterol was low than if it was high. Thus, there was no support either from Gordon's paper.
Also, the third paper (12) concerned HDL-cholesterol only. No support again.
The fourth reference was to the National Cholesterol Education Program, which produced another large review without original data (13). One of its conclusions was that ”a large body of epidemiologic evidence supports a direct relationship between the level of serum total and LDL-cholesterol and the rate of CHD.” The large body of evidence was to be found in three references. The first one was another large review without original data, Optimal resources for primary prevention of atherosclerotic disease (14), with Dr. Kannel as the first author. I shall return to their review below.
The next reference was yet a large review (15), but nothing in that review was said about the connection between the LDL-level and the incidence of coronary heart disease.
The last reference was an analysis of various lipoproteins as risk factors in the Honolulu Heart Study (16). The conclusion of that paper was that ”both measures of LDL-cholesterol were related to CHD prevalence, but neither appeared to be superior to total cholesterol”.
Before I discuss Kannel's review I shall mention another conclusion in the National Cholesterol Education Program: ”The issue of whether lowering LDL-cholesterol levels by dietary and drug interventions can reduce the incidence of CHD has been addressed in more than a dozen randomized clinical trials”. This is a most misleading statement because at that time, in 1988, only four randomized trials including LDL-cholesterol analysis had previously been published (17), and only in one of them the number of heart attacks was lowered significantly.
Let me now return to the review by Kannel and colleagues, the one used as evidence by the authors of The Cholesterol Education Program, which in turn was used as evidence by the authors of Diet and Health. Almost nothing was written about LDL-cholesterol in Kannel's review except for the following (page 164A): ”Longitudinal studies within populations show a consistent rise in the risk of CHD in relation to serum total cholesterol and LDL-cholesterol at least until late middle-age”.
A little more cautious conclusion than in Diet and Health, it may seem, but even for this prudent statement the evidence was weak. References to six studies were given. In two of them LDL-cholesterol was not analysed or mentioned at all (18); in two reports LDL-cholesterol was only correlated to the prevalence of heart disease (19); in one report two tables was aimed at the subject (tables 8 and 9) and showed that the predictive power of LDL-cholesterol was statistically nonsignificant (20); in one study LDL-cholesterol was predictive for heart disease, but only for men between 35 and 49 and for women between 40 and 44 (21).
In conclusion, the ”large body of evidence” was cooked down to one single study, which showed a predictive value for LDL-cholesterol but for a few age groups only. LDL-cholesterol is neither centrally nor causally important, it has not the strongest and most consistent relationship to risk of CHD, it has not a direct relationship to the rate of CHD, and it has not been studied in more than a dozen randomized trials.
But how then has the idea of the bad cholesterol emerged? As mentioned in the National Cholesterol Education Program, there are two main reasons. First, there was the discovery of a defective LDL-receptor in familial hypercholesterolemia and its consequence, the extremely high level of LDL-cholesterol in the blood of individuals with this disease. The discoverers, Nobel prize winners Michael Brown and Joseph Goldstein, suggested that the high LDL-cholesterol was the direct cause of the vascular changes seen in such individuals and also suggested that a similar mechanism was operating in the rest of us (22). Second, feeding experiments in animals raised the animals' LDL-cholesterol and produced vascular changes that have been called atherosclerosis by the experimentators.
These arguments are weak, however. If LDL-cholesterol were the devil himself LDL-cholesterol would clearly be a better predictor than total cholesterol, because the latter include also the ”good” HDL-cholesterol. And experiments on animals can only be suggestive and cannot prove anything about human diseases. Besides, the vascular findings in laboratory animals do not look like human atherosclerosis at all, and it is impossible to induce a heart attack in animals by diet alone (23). And finally, findings pertaining to people with a rare genetic error in cholesterol metabolism are not necessarily valid for the rest of us (24).
Thus, the experimentors claim support from unsupportive epidemiological and clinical studies, and the epidemiologists and the clinicians claim support from inconclusive experimental evidence. The victims of this miscarriage of justice are an innocent and useful molecular construction in our blood, producers and manufacturers of animal fat all over the world, and millions of healthy people who are frightened and badgered into eating a tedious and flavorless diet that is said to lower their bad cholesterol.
Read also Fat and Cholesterol are GOOD for You! 
2. Blood cholesterol has nothing to do with atherosclerosis

One of the most surprising facts about cholesterol is that there is no relationship between the blood cholesterol level and the degree of atherosclerosis in the vessels. If a high cholesterol really did promote atherosclerosis, then people with a high cholesterol should evidently be more atherosclerotic than people with a low. But it isn´t so.
The pathologist Dr. Kurt Landé and the biochemist Dr. Warren Sperry at the Department of Forensic Medicine of New York University were the first to study that question (25). The year was 1936. To their surprise, they found absolutely no correlation between the amount of cholesterol in the blood and the degree of atherosclerosis in the arteries of a large number of individuals who had died violently. In age group after age group their diagrams looked like the starry sky.
Drs. Landé and Sperry are never mentioned by the proponents of the diet-heart idea, or they misquote them and claim that they found a connection (26), or they ignore their results by arguing that cholesterol values in the dead are not identical with those in living people. 

That problem was solved by Dr. J. C. Paterson from London, Canada and his team (27). For many years they followed about 800 war veterans. Over the years, Dr. Paterson and his coworkers regularly analyzed blood samples from these veterans. Because they restricted their study to veterans who had died between the ages of sixty and seventy, the scientists were informed about the cholesterol level over a large part of the time when atherosclerosis normally develops.
Dr. Paterson and his colleagues did not find any connection either between the degree of atherosclerosis and the blood cholesterol level; those who had had a low cholesterol were just as atherosclerotic when they died as those who had had a high cholesterol.
Similar studies have been performed in India (28), Poland (29), Guatemala (30), and in the USA (31), all with the same result: no correlation between the level of cholesterol in the blood stream and the amount of atherosclerosis in the vessels.
But a correlation has been found in a few studies. One of these was the famous study from Framingham, Massachusetts (32). The correlation found by the Framingham investigators was minimal, however. In statistical terms, the correlation coefficient there was only 0.36. Such a low coefficient indicates a desperately weak relationship between variables, in this case, of course, between cholesterol and atherosclerosis. Usually, scientists demand a much higher correlation coefficient before they conclude that there is a biologically important relationship between two variables.
The very low correlation coefficient was arrived at after much study. First, many of the townspeople of Framingham had their cholesterol tested several times over a period of several years. Then, Dr. Manning Feinleib of the National Heart, Lung, and Blood Institute, led a team of coworkers in studying the coronary vessels of those who had died. The researchers were eager to learn which of the many factors they had studied was most important in the development of atherosclerosis in these dead people from Framingham. Was it blood cholesterol or the number of cigarettes smoked, or something else?
After carefully describing the atherosclerosis in the coronary arteries of the dead people, Dr. Feinleib and his associates concluded that the cholesterol level of the blood best predicted the degree of atherosclerosis. Neither age nor weight nor blood pressure nor any other factor was as good as blood cholesterol. But again, the correlation coefficient between cholesterol and atherosclerosis was a mere 0.36.
The written report of the study offered no diagrams and no information about the cholesterol and atherosclerosis of each of the individuals whose bodies had been examined. And the report did not discuss the very low correlation coefficient; it didn't even comment upon that matter.
When scientists reach a result contrary to all previous studies, it is routine--not merely usual but routine--to provide a detailed report about the result and also to discuss any possible ways in which the study may have been biased away from accuracy and truth. In the Framingham case, there was an especially great need for this routine scientific procedure to be followed. Not only was the correlation coefficient so trivial, but this study, funded with millions of taxpayers' dollars by The National Institute of Health, could have a major impact on national health care and the American economy. If there was no connection between cholesterol and atherosclerosis, as the previous studies had shown, then there was no reason to bother about cholesterol or the diet. And billions of taxpayers' dollars could have been spent more wisely than in lowering the cholesterol of healthy people.
But the scientists conducting the Framingham study had no reservations. They were eager to stress their own excellence and to highlight the weaknesses of Dr. Paterson's study of Canadian war veterans. In their report, they did not mention the studies of Drs. Landé and Sperry at all, nor the studes from India, Poland, Guatemala or the USA. When the Framingham study authors mentioned their opponents, it was only to criticize without putting their own cards on the table. Some of those hidden cards are fascinating to wonder about.
How were the dead of Framingham chosen for postmortem examination, for example? From 914 dead individuals, the researchers examined only 281. And from the 281, they selected 127 (14 per cent of all dead) who became the subjects of an autopsy program especially designed to investigate the heart and its vessels.
Thus, those chosen for autopsy in the Framingham study were not a random sampling of the population, as they had been in the previous studies. The report from Framingham said nothing about the selection criteria, although scientific studies routinely do. Usually the determining factor is age. A postmortem is seldom performed on people who have died peacefully in old age, as most of us will. Primarily, a postmortem is restricted to young and middle-aged people, who have died before their time, and so it was in the Framingham study. Almost half of those autopsied were younger than 65 years. For this reason, the autopsied subjects had to have included a relatively large number with familial hypercholesterolemia, the unusual genetic disease of cholesterol metabolism. Furthermore, people with this disease are of special interest to scientists studying the cholesterol problem and were probably chosen for autopsy in a program tailored to investigate coronary disease.
With only 14% of the Framingham dead chosen for autopsy, the risk of bias must have been great because there is one exception from the above rule: patients with the rare disease familial hypercholesterolemia have much atherosclerosis, and very high cholesterol levels in their blood. If many such patients are included in a study of cholesterol and atherosclerosis, a correlation will be found.
The question about blood cholesterol and atherosclerosis has been studied by coronary angiography also. It seems as if every specialist in coronary angiography in America has performed his own study, funded with federal tax money awarded by the National Heart, Lung and Blood Institute. In paper after paper published in various medical journals, using almost identical words, these medical specialists emphasize the importance of the blood cholesterol level for the development of atherosclerosis (33).
But the reports offer no individual figures, only correlation coefficients, and these are never above a minimal 0.36, usually even smaller. And they never mention any of the previous studies that found no association between degree of atherosclerosis and level of blood cholesterol.
Studies based on coronary angiography are fundamentally flawed if their findings are meant to be applied to the general population. Coronary angiographies are performed, mainly, on young and middle-aged patients with symptoms of heart disease, which means that a relatively large number of patients with familial hypercholesterolemia must have been included. Again, there is an obvious risk for the kind of bias that I described above. The fact that this objection is justified was demonstrated in a Swedish study performed by Dr. Kim Cramér and his group in Gothenburg, Sweden (34). As in most other angiographic studies the patients with the highest cholesterol values had on average the most arteriosclerotic coronary vessels.
But if those who were treated with cholesterol-lowering drugs were excluded, and almost certainly this group must have included all patients with familial hypercholesterolemia, the correlation between blood cholesterol and degree of atherosclerosis disappeared.
In Japan the food is meager, blood cholesterol is low and the risk of getting a heart attack is much smaller than in any other country. Given these facts you will most probably say that in Japan atherosclerosis must be rare. 

The condition of the arteries of American and Japanese people was studied in the fifties by Professors Ira Gore and A. E. Hirst at Harvard Medical School (35) and Professor Yahei Koseki from Sapporo, Japan. At that time US people on average had a blood cholesterol of 220 whereas Japanese had about 170.
The aorta, the main artery of the body, from 659 American and 260 Japanese people were studied after death. Meticulously all signs of atherosclerosis were recorded and graded. As expected, atherosclerosis increased from age 40 and upwards, both in Americans and in Japanese. Now to the surprising fact.
When degree of atherosclerosis was compared in each age group there was hardly any difference between American and Japanese people. Between age forty and sixty Americans were a little more arteriosclerotic than Japanese; between sixty and eighty there was practically no difference, and above eighty Japanese were a little more arteriosclerotic than Americans. 

A similar study was conducted by Dr J.A. Resch from Minneapolis and Dr.s N. Okabe and K. Kimoto from Kyushu, Japan (36). They studied the arteries of the brain in 1408 Japanese and in more than 5000 American people and found that in all age groups Japanese people were more arteriosclerotic than were Americans.
The conclusion from these studies is of course that the level of cholesterol in the blood has little importance for the development of atherosclerosis, if any at all.
Read also:
U. Ravnskov. Is atherosclerosis caused by high cholesterol? published in Quarterly Journal of Medicine (2002; 95:397–403)
U. Ravnskov. High cholesterol may protect against infections and atherosclerosis published in Quarterly Journal of Medicine (2003;96:927-34). 
3. The diet has little to do with your blood cholesterol level

A reduction of animal fat and an increase of vegetable fat in the diet is said to lower the blood cholesterol. This is correct, but the effect of such dietary changes is very small. Ramsay and Jackson (37) reviewed 16 trials using diet as intervention. They concluded that the so-called step-I diet, which is similar to the dietary advices that are given nationwise by the health authorities in many countries, lower the serum cholesterol by 0 to 4% only. There are more effective diets, but they are unpalatable to most People. 

Studies of African tribes have shown that intakes of enormous amounts of animal fat not necessarily raises blood cholesterol; on the contrary it may be very low. Samburu people, for instance, eat about a pound of meat and drink almost two gallons of raw milk each day during most of the year. Milk from the African Zebu cattle is much fatter than cow's milk, which means that the Samburus consume more than twice the amount of animal fat than the average American, and yet their cholesterol is much lower, about 170 mg/dl (38). 

According to the view of the Masai people in Kenya, vegetables and fibers are food for cows. They themselves drink half a gallon of Zebu milk each day and their parties are sheer orgies of meat. On such occasions several pounds of meat per person is not unusual. In spite of that the cholesterol of the Masai tribesmen is among the lowest ever measured in the world, about fifty percent of the value of the average American (39). 

Shepherds in Somalia eat almost nothing but milk from their camels. About a gallon and a half a day is normal, which amounts to almost one pound of butter fat, because camel's milk is much fatter than cow's milk. But although more than sixty percent of their energy consumption comes from animal fat, their mean cholesterol is only about 150 mg/dl, far lower than in most Western people (40). 

Proponents of the diet-heart idea say that these African tribesmen are accustomed to their diet and that their organisms have inherited a cleverness to metabolize cholesterol. However, a study of Masai people who had lived for a long time in the Nairobi metropolis showed this to be wrong (41). If the low cholesterol of the Masai tribesmen was inherited it should have been even lower in Nairobi, because here their diet with all certainty included less animal fat than the diet of the Masai tribesmen. But the mean cholesterol level in twenty six males in Nairobi was twenty-five percent higher than that of their cattle-breeding colleagues in the countryside. 

And there is more evidence. Although it is possible to change blood cholesterol a little in laboratory experiments and clinical trials by dieting, it is impossible to find any relationship between the make up of the diet and the blood cholesterol of individuals who are not participating in a medical experiment. In other words, individuals who live as usual and eat their food without listening to doctors or dieticians show no connection between what they eat and the level of their blood cholesterol. 

If the diet-heart idea were correct individuals who eat great amounts of animal fat would have higher cholesterol than those who eat small amounts; and individuals who eat small amounts of vegetable fat should have higher cholesterol than those who eat great amounts. If not, there is no reason to meddle with people's diet. 

In the early 1950's the Framingham study included dietary analyses. Almost one thousand individuals were questioned in detail about their eating habits. No connection was found between the composition of the food and the cholesterol level of the blood. Wrote Drs. William Kannel and Tavia Gordon, authors of the report: ”These findings suggest a cautionary note with respect to hypotheses relating diet to serum cholesterol levels. There is a considerable range of serum cholesterol levels within the Framingham Study Group. Something explains this inter-individual variation, but it is not diet.” For unknown reasons, their results were never published. The manuscript is still lying in a basement in Washington. 

In a small American town called Tecumseh, Michigan a similar study was performed by a team of researchers from the University of Michigan headed by Dr. Allen Nichols (42). Experienced dieticians asked in great detail more than two thousand individuals what they had eaten during a twenty-four hour period. The dieticians also asked about the ingredients of the food, analysed the recipies of home-cooked dishes, and exerted great care to find out what kind of fat was used in the kitchen. Calculations were then performed using an elaborate list of the composition of almost 3000 American food items. Finally the participants were divided into three groups, a high, a middle, and a low level group, according to their blood cholesterol. 

No difference was found between the amounts of any food item in the three groups; of special interest was that those with a low blood cholesterol ate just as much saturated fat as did those with a high cholesterol. 

These studies concerned adults, but no association has been found in children either. At the famous Mayo Clinic in Rochester, Minnesota, for instance, Dr. William Weidman and his team analyzed the diet of about one hundred school children (43). Great differences were found between the amount of various food items eaten by these children, and also great differences between their blood cholesterol values, but there wasn´t the slightest connection between the two. The children who ate lots of animal fat had just as much or just as little cholesterol in their blood as the children who ate very little animal fat . A similar investigation of 185 children was performed in New Orleans with the same result (44). 

Even if no pains are spared to investigate the diet of people the information gathered is of course uncertain. Who can recall everything that he has eaten in the last twenty four hours? And the diet of one 24-hour period may not be representative of the usual diet of the individual. A better result can be achieved by studying the diet over several days, preferably during various seasons of the year. In London professor Jeremy Morris and his team used this method and asked ninety-nine middle-aged male bank staff members to weigh and record what they ate over two weeks (45). 

Have you ever bargained in a bank? Maybe you will succeed in the director's office, but certainly not at the teller's counter. If anyone is scrupulous with nickels and dimes, it is those sitting behind the glass of the bank. 

Ninety-nine of these honorable men were asked to sit at home with a letter balance and weigh every morsel they ate for a whole week. But again, this meticulous method revealed no connection either between the food and the blood cholesterol level. 

To be certain, seventy-six of the bank men repeated the procedure for another week at another time of the year: no connection was found, once again. 

To be absolutely certain the researchers selected those whose records were especially detailed and accurate. Once more, no connection was found. 

On average, Finnish people have the highest cholesterol in the world. According to the diet-heart idea's proponents, this is due to the fat-rich Finnish food. The answer is not that simple, however. This was demonstrated by Dr. Rolf Kroneld and his team at the University of Turku (46). They studied all inhabitants of the village of Iniö near Turku, and twice as many randomly selected individuals of the same age and sex in North Karelia and in southwest Finland. 

Apparently a health campaign had struck Iniö. There the consumption of margarine was twice as great and the consumption of butter only half as what it was in the other places. Also, the people of Iniö preferred skimmed over more fat milk; the residents in the other places did not. But the highest cholesterol values were found in Iniö. The average value for male Iniö inhabitants was 283, on the two other places it was 239 and 243 mg/dl. Regarding women, the difference was still greater. 

Is it really wise to meddle with people's dietary habits if their food has no influence on their cholesterol? And how do those who believe that fat food is dangerous explain all these negative results? 

The most common objection says that information about dietary habits is inaccurate, and it is. But even if it is uncertain what people say they ate yesterday, a crude relationship should appear if a sufficiently large number of individuals were questioned meticulously. If not, the influence of the diet, if any, is so minute that it cannot possibly have any importance. 

Diet-heart supporters also argue that most people in Western communities already eat great amounts of fat and cholesterol. This argument declares that we have already crossed a threshold of too much animal fat in the diet so that more fat does not make any impact on our blood cholesterol. 

The argument is in conflict with the studies I have mentioned above. For instance, astonished by their negative results Dr. Nichols and his team from Michigan (42) tried to find explanations. But they did not find that all individuals ate much fat. Wrote the authors: ”The distribution of daily intake of total fat, saturated fat, and cholesterol by the individuals in this study was quite broad”. 

Consider now that it is the goal of the National Cholesterol Education Program to lower the intake of animal fat of all Americans to about ten per cent of their caloric intake. Almost fifteen per cent of the Tecumseh participants (42) already ate that little animal fat, and yet it was impossible to see a difference between the cholesterol of those who ate that little and of those who ate much more. Does it make sense to recommend this drastic reduction of animal fat intake if the cholesterol of those who already eat that little is just as high as the cholesterol of the others? 

In the study from the Mayo Clinic (43) there was also a wide range of fat intake. The lowest intake of animal fat was 15 grams per day (less than 10 per cent of the caloric intake); the highest was 60 grams per day. In the Bogalusa study, the range was still broader. The lowest intake of all fats (no information was given about the range of intake of animal fat) was 17 grams per day, the highest 325 grams per day. 

In Jerusalem a team of researchers, led by Dr. Harold Kahn studied the diet and blood cholesterol of ten thousand male Israeli civil servants. The dietary habits varied considerably between people coming from Israel, Eastern Europe, Central Europe, Southern Europe, Asia and Africa. The intake of animal fat varied from ten grams up to two hundred grams daily, and there were also considerable differences between their cholesterol values (47). 

If the intake of animal fat were of major importance for the cholesterol level in the blood it should be possible to find some kind of relationship from a study of so many individuals with such great variations in blood cholesterol and dietary habits. But there was no relation in this Israeli study either. Extremely low cholesterol values were seen both in those who ate little and in those who ate the most animal fat, and high cholesterol values were seen at all levels of animal fat intake. 

The scientists from Israel also studied the value of various ways of dietary questioning. Many studies have recorded the diet of a 24 hour period only. Even if this information were accurate it may not be representative of the diet for the rest of the year, far less for a whole life time. The Israeli scientists found that the best information came from a questioning over several days in different seasons of the year, the method used in the study of the bank staff members. Using this expensive and time-consuming method in a smaller study of sixty-two individuals they could not find a correlation either; the correlation coefficient between animal fat intake and blood cholesterol was zero point zero (48). 

Vegetarians usually have lower cholesterol than other people and they eat little animal fat. But vegetarians differ from the rest of the human population in more than their diet. They usually smoke less, they are usually thinner, and they usually exercise more often than other people. Whether it is their diet, or their other living habits, or perhaps something else that lowers their blood cholesterol is unknown. 

The fact that blood cholesterol is influenced by the diet in laboratory experiments and clinical trials but not in people who live without the interference of scientists and dieticians has a simple explanation: blood cholesterol is controlled by more powerful factors than the diet. If these factors are kept reasonably constant in a laboratory experiment or a clinical trial, it is possible to see the influence of the diet alone. 

The question is, however, if a lowering of blood cholesterol by diet is permanent. As mentioned above, the body tends to keep its blood cholesterol at about the same level. The dietary experiments mentioned above went on for a few months at most. The cholesterol control of the human body probably needs more time to adapt to a fat intake that differs from the usual one. Over millions of years mammals and their latest contribution, homo sapiens (our kind of men), have developed effective mechanisms to counteract unfavorable changes of all blood constituents. Salt and water, for instance, are regulated rapidly within narrow limits, because even small deviations may have a strong influence on the functions of the body. Extreme variations of other substances, such as proteins and fats, have no serious consequences in the short run; the adaptation is thus slow. But in due time also these deviations may be counteracted; this has been demonstrated by the Masais, the Samburus, the Somalian shepherds, and many others. 

And even if blood cholesterol should become temporarily elevated because we eat great amounts of animal fat, a high cholesterol is not necessarily dangerous to the heart (see section 1). 

Read also:
U. Ravnskov. Is atherosclerosis caused by high cholesterol? published in Quarterly Journal of Medicine (2002; 95:397–403)
U. Ravnskov. High cholesterol may protect against infections and atherosclerosis published in Quarterly Journal of Medicine (2003;96:927-34).  

 

4. Atherosclerosis and coronary heart disease have nothing to do with the diet 

National consensus committees in many countries have declared that atherosclerosis and coronary heart disease can be prevented by an appropriate diet. Although the scientific evidence for this message is surprisingly meager, if present at all, it has gained status as established wisdom. 

The definition of the ”prudent” diet has changed considerably with time. Initially, it was considered important to reduce dietary fat of all kinds. This advice was based on a review paper by Ancel Keys (49), the main designer of the so-called diet-heart idea. In his review Keys presented a perfect curvilinear correlation between the mortality from coronary heart disease and the consumption of fat in six countries, but his curve was based on a selection of countries that fit his hypothesis and it has not been confirmed in studies including many more countries (50).
The prudent diet was redefined a few years later based on a new study by Ancel Keys, ”Seven Countries” (51). According to that study the total fat intake was unimportant; heart mortality in these seven countries was best predicted by the intake of saturated fat . But within each country no association was seen. In Finland and Greece for instance, heart mortality in two districts varied with a factor five and seven, respectively, despite similar diets and other risk factors. Furthermore, no correlation was found between the diet and the major electrocardiographic findings. Considering that all electrocardiograms were analysed in the American study center this finding should carry more weight than the correlation with the clinical diagnosis, settled as it was by local doctors with varying competence and diagnostic habits.
The seven countries were admittedly selected by Keys. Such selection may be helpful to illustrate an idea at a preliminary stage, but a proof of causality demands random data. In more recent studies, including many more countries, the association was weak, absent, or inverse (52).
Conclusions from associations between national food consumption data and disease should be drawn with care. Most important, assumed intake of animal fat may be falsely high in prosperous countries, because available fat is not the same as fat eaten, but includes fat consumed by pet animals, fat discarded in the kitchen or on the plate, and fat which has never reached the consumer. With all certainty, these amounts are larger in prosperous countries.
The finding that an increased intake of polyunsaturated fatty acids, also called PUFA, can lower the serum cholesterol concentration in laboratory experiments has led to the belief that they would lower the risk of coronary heart disease also. Consequently, an increased intake of PUFA has been advised as an important part of the prudent diet. Initially, no limit was put to such intake, but by the years the limit has been lowered successively. Most recently, an upper limit of only 7 cal% was recommended because a high intake of PUFA promotes cancer, infections and testicular damage in rats (53). The average food intake in most western countries includes that amount of PUFA. 
There is little evidence that an increased intake of PUFA protects against heart attacks. In ”Seven Countries” intake of PUFA was not associated with heart mortality, and studies of patients with coronary heart disease have shown that if anything, they eat more PUFA than do healthy individuals, see below.
If heart attacks are caused by eating too much animal fat or saturated fat, a rising intake in a population should of course be followed by more heart attacks and a decreasing intake by fewer attacks. No consistent pattern has been found, however. In a few countries the changes have followed each other and the data from these countries have been used eagerly to support national diet counceling. But in many countries fat consumption has changed whereas heart mortality has not, or vice versa; in many countries they have even changed at opposite directions (54). 

In Switzerland, for instance, coronary mortality decreased after World War II. During the same period intake of animal fat increased by 20 per cent (55).
In England, the intake of animal fat has been relatively stable since at least 1910 while the number of heart attacks increased ten times between 1930 and 1970 (56). 

In the US coronary mortality increased about ten times between 1930 and 1960, leveled off during the sixties and has since decreased. During the decline of mortality from coronary heart disease the consumption of animal fat declined, but so it did during the previous thirty years of sharply rising mortality (57). In Framingham the decline of coronary mortality was balanced by an increased number of non-fatal heart attacks (58) suggesting an effect of better treatment rather than an effect of dietary changes.
In Japan coronary heart disease is uncommon, allegedly due to the lean Japanese diet. A large study of Japanese emigrants (59) is often used as evidence because after migration to the United States these emigrants died from heart attacks almost as often as did Americans. The increased heart mortality after migration was not associated with the diet or the serum cholesterol, however, but with the cultural upbringing; those who lived according to Japanese traditions were protected. Most surprising, emigrants who stuck to the Japanese tradition, but ate the fat American food ran a smaller risk than those who were accustomed to the American way of life but ate the lean Japanese food (60). 

If dietary fats were important this should obviously be reflected in the diet of patients who have had a heart attack. The following table gives the results from 13 studies, where the diet of patients with coronary heart disease was compared with the diet of healthy control individuals of the same age and sex. The amounts of dietary fats are given in percent of total calories. Asterisks means that the difference found was statistically significant. NS means that no absolute figures were given in the report, but that the difference was not statistically significant. 

	Main Author
	Population
	Saturated fatty acids
	Poly-
unsaturated fatty acids

	 
	 
	Patients
with heart
disease
	Healthy
control
indi-
viduals
	Patients
with heart
disease
	Healthy
control
indi-
viduals

	Paul (61)
	 
	17.2
	16.7
	3.9
	4.0

	Medalie (62)
	 
	NS
	NS
	NS
	NS

	Yano (63)
	 
	13
	12
	7
	6

	Garcia-Palmieri (64)
	urban
rural
	13.6
13.1
	13.5
12.6
	    6.7**
3.9
	5.9
3.9

	Gordon (65)
	Framingham
Puerto Rico
Honolulu
	15.3
13.5
12.7
	14.9
13.3
12.3
	5.8
6.0**
6.7**
	5.4
5.3
6.0

	McGee (66)
	 
	12.7*
	12.3
	6.3*
	6.0

	Kromhout (67)
	 
	17.7
	17.6
	5.9
	5.9

	Kushi (68)
	 
	17.4
	16.9
	2.6
	2.7

	Khaw (69)
	men
women
	13.6
13.1
	13.7
13.8
	6.7
7.2
	6.6
6.9

	Posner (70)
	45-55 years
55-65 years
	NS
NS
	NS
NS
	NS
NS
	NS
NS

	Zuckel (71)
	 
	18.7
	18.9
	3.6
	3.6

	Finegan (72)
	 
	19
	18
	4
	4

	Bassett (73)
	Hawaiian men
Japanese men
	13.3
10.7
	13.2
11.1
	5.4
6.3
	5.9
6.3


As you see, the differences were very small and in most cases due to chance. In only one study patients ate more saturated fatty acids than did healthy controls, but in the same study and in a further three, patients ate more polyunsaturated fatty acids, contrary to what was predicted from the message we have heard for so many years.
The prudent diet is thought to operate by lowering serum cholesterol and a low serum cholesterol is thought to prevent premature atherosclerosis. Logically, degree of atherosclerosis at autopsy should reflect the diet, but again, findings are contradictory. 

In the ”Geographic study”, which included more than 21000 autopsies in 14 countries (74) degree of atherosclerosis in each country was associated with the total intake of fat in that country, but not with intake of fat of animal origin indicating that the total amount of fat, or the amount of vegetable fat should be decisive. 

Japan was not included in that study, however. In comparative autopsy studies at a time where the intake of all fats and also animal fat was about three times larger in the US than in Japan, degree of atherosclerosis was similar in these two populations (35,36). Thus, if Japan had been included in the Geographic study the mentioned correlation with all certainty should have disappeared. 

It may be argued that information about the diet in these studies was collected from the literature and may not have reflected the individual intake of those who participated in the study, but no association was found either in smaller studies that included an assessment of each individual´s diet (75).
The crucial test is the controlled, randomised trial. Eight such trials using diet as the only treatment has been performed (76), but neither the number of fatal or non-fatal heart attacks were reduced significantly in any of these trials, not even if the results were added in a meta-analysis. A recent, small trial, which included the addition of alfa-linolenic acid to the diet, was succesful (77), but in that trial the serum cholesterol concentration was unaltered by the diet leaving us with more questions than answers.
Links to more critical comments about the diet
 

5. Cholesterol-lowering may shorten your life

According to conventional wisdom it is wise to lower your cholesterol if it is too high. The main reason for this advice is the observation that people with a high cholesterol more often get a heart attack than people with a normal or a low cholesterol. The observation is correct, but it does not mean that the high cholesterol is the cause of the heart attack (see section 1). If it were, lowering of the high cholesterol by any means should prevent it, but it doesn´t (except with the new group of cholesterol-lowering drugs, the statins; see below). 

More than 40 trials have been performed to test if cholesterol-lowering can prevent a heart attack. In some of the trials the number of fatal heart attacks were lowered a little, in other trials the number of fatal heart attacks increased. Overviews of the trials have shown that when all results were taken together, just as many died in the treatment groups (e.g. those whose cholesterol was lowered) as in the untreated control group (78,79). The following table gives the accumulated results. None of the differences were statistically significant. Nor were they by more sophisticated analyses. 

  

	 
	Treatment
groups
	Control
groups

	Number of individuals on trial
Non-fatal heart attacks; per cent
	59,514
2.8
	53,251
3.1

	Number of individuals on trial
Fatal heart attacks; per cent
	60,824
2.9
	54,403
2.9

	Number of individuals on trial
Total number of deaths; per cent
	60,456
6.1
	53,958
5.8


That some overviews have shown a positive result after cholesterol-lowering is because they had ignored or excluded one or more trials with a negative outcome (79). 

The mentioned overviews included mostly diet and/or the older cholesterol-lowering drugs. But a new type of drugs, the socalled statins (for instance Zocord®, Mevacor®, Lescol®, Lipitor® and Pravachol®) have been succesful. However, their effect isn´t exerted through cholesterol-lowering, they have other and more useful properties  Unfortunately they also stimulate cancer growth (see section 6)
6. The effect of the statins is not due to cholesterol-lowering

As mentioned in section 4 cholesterol-lowering by itself does not prolong your life. In the experiments, that have shown this fact beyond all doubt, cholesterol-lowering was performed by diet or by use of various older drugs such as clofibrate (Atromidin®), gemfibrozil (Lopid®), cholestyramine (Questran®), colestipol (Lestid®), and nicotinic acid (Nicangin®).
But a new type of cholesterol-lowering drugs, the so-called statins (for instance Zocor® and Pravachol®) have been succesful. For the first time cholesterol-lowering have shown significant improvement of mortality, both coronary mortality, stroke mortality and total mortality. These trials are therefore considered as strong arguments for the idea, that a high cholesterol is dangerous.
Have these trials really demonstrated that raised LDL cholesterol has importance for coronary heart disease, as the trial directors concluded in the reports?
There is reason to question that, because some of the results are not consistent with what we have learned about cholesterol.
First, old patients were protected from cardiovascular disease just as much (or as little) as young ones, although most studies have shown that a high cholesterol is a weak risk factor, or no risk factor at all, for old people. (Unfortunately, in the only trial that included old people only, the PROSPER trial, the lowering of heart mortality was smaller thanm the increse of cancer mortality).
Second, also the number of strokes was reduced after statin treatment, although no studies have shown that a high cholesterol is a risk factor for stroke.
Third, patients who had had a coronary were protected although most studies have shown that a high cholesterol is a weak risk factor, if any at all, for those who already have had a coronary. (In fact, this finding should have stopped all the previous, secondary preventive trials).
And finally, the statins protected against coronary heart disease whether the cholesterol was high or low although most studies have shown that a normal or low cholesterol is no risk factor for coronary disease.
How come that the statins are effective for old people, for patients who already have had a coronary, and even for those whose cholesterol is normal? If the cholesterol level for these people is no risk factor for coronary disease, how could a lowering of that cholesterol improve their chances to avoid a coronary? The only reasonable explanation is that the statins do more than just lower cholesterol. There is much evidence for that.
The statins inhibit the body's production of a substance called mevalonate, which is a precursor of cholesterol. When the production of mevalonate goes down, less cholesterol is produced by the cells and thus blood cholesterol goes down as well. But mevalonate is a precursor of other substances also, substances with important biologic functions.The metabolic pathways are not known in all details, but less mevalonate may explain why simvastatin makes smooth muscle cells less active and platelets less inclined to produce thromboxane. One of the first steps in arteriosclerosis is the growth and migration of smooth muscle cells inside the artery walls; and thromboxane is a substance which promotes the clogging of blood. Thus, by blocking the function of smooth muscle cells and platelets, simvastatin may benefit cardiovascular disease by at least two mechanisms and both of these mechanisms are independent of the cholesterol level (82). In fact, up till now we have learned about eleven anti-atherosclerotic effects of statin treatment, that have been found independent on their effect on cholesterol
In one of the experiments for instance, performed by Dr. Yusuke Hidaka and his team, the inhibitory effect on the muscle cells could not be abolished by adding LDL-cholesterol to the test tubes (83); and in experiments with various cholesterol-lowering agents, thromboxane production was inhibited by statins only, indicating that the effect was not due to cholesterol lowering but to something else (82).
The protective effects of simvastatin was also demonstrated in animal experiments. In one of them, performed by Dr. B.M. Meiser and colleagues from Munich, Germany, hearts were transplanted into rats. Normally, the function of such grafts gradually deteriorates because the coronary vessels are narrowed by an increased growth of smooth muscle cells in the vascular walls, a condition called graft vessel disease. In Dr. Meiser's experiment, however, rats that were given simvastatin had considerably less graft vessel disease than control rats not given simvastatin, and this was not due to cholesterol lowering because simvastatin does not lower cholesterol in rats. In fact, LDL cholesterol was highest in the rats treated with simvastatin (84).
In another experiment, Dr. Maurizio Soma and his colleagues from Milan, Italy placed a flexible collar around one of the carotic arteries in rabbits. After two weeks arteries with collars became narrow but less so if the rabbit had been given simvastatin. Again, the effect was unrelated to the rabbits´ cholesterol level (85).
Thus, the statins in some way protect against cardiovascular disease, but their effect is not due to cholesterol-lowering.
But why bother about pharmacological mechanisms? Isn´t it wonderful that the statins work? Shouldn´t we all take statins? 

The costs
To answer that question it is necessary to look at the figures from the trials. To be short I have chosen the figures for coronary death. According to the results from the 4S trial (86) there was a 41% reduction in the risk of coronary death. According to the results from the CARE trial (87) the reduction was 24%, and according to the WOSCOP (88) trial the reduction was 28%. These figures seem impressive, but let us look at the absolute figures also.
In the treatment group of the 4S trial five percent, or 111 individuals, died from a heart attack; in the control group 8.5 percent, or 189 individuals, died, a difference, or a risk reduction of 3.5%. To prevent these 3.5% of the patients (8.5% - 5%) or 78 individuals, from dying it was necessary to treat 2221 individuals during five years. You could also say that to prevent one death it was necessary to treat 25 individuals for five years. Or said in another way, if you have had a heart attack the chance to avoid death from a new one during five years is 91.5%. If you eat simvastatin this chance increases to 95%.
In the CARE trial 5.7%, or 119 individuals died from a heart attack in the control group and 4.6%, or 96 individuals in the treatment group. Thus, to prevent 23 coronary deaths (1.1%) it had been necessary to treat 2081 individuals for five years, which means that 90 patients were treated for each life saved.
In the WOSCOP trial, which concerned healthy individuals with a high cholesterol, the result was even less impressive. Here, 61 died in the placebo group, 41 in the treatment group, a risk reduction of 0.6%. To save these 20 lives it had been necessary to treat 3302 healthy individuals for five years, or 165 individuals for each life.
Said in another way, the risk of dying from a heart attack during five years if you are about 55 years old and if your cholesterol is around 272 mg per dl is 1.8%. With pravastatin treatment the risk is reduced to 1.2%. You could also say that the chance to avoid death from a heart attack for five years is 98.2%; with pravastatin the chance is 98.8%.
The reason why trial results should be given in absolute figures and not in relative is because the side effects are given in absolute figures. Let us assume that a mortal side effect occurs in 0.5 percent of the patients. You may belittle that if you compare this figure for instance with a relative risk reduction of 28%. But as the absolute risk reduction was 0.6% the effect of treatment has almost disappeared.
To be fair it should be mentioned that the number of non-fatal heart attacks was reduced also. In the WOSCOP trial for instance, 248 individuals in the control group had a fatal or non-fatal coronary, in the pravastatin group the number was 174. This means that to prevent a heart attack in a healthy 55 year old man with a high cholesterol it is necessary to treat about 45 men for five years. To prevent a new heart attack it is necessary to treat 34 patients for five years according to the CARE trial and 28 patients according to the 4S trial.
It is necessary also to look at the costs, but this is not an easy task. For the drugs only the price for one extra year for one person was about $41,000 in the 4S trial, about $148,000 in the CARE trial and about $205,000 in the WOSCOP trial. To that should be added the costs for laboratory tests and doctors´ fee.
There are economical gains also, of course. The directors of the most succesful trial 4S claim that the reduced costs due to the lower number of non-fatal heart attacks outweigh the expenses. But that trial concerned patients at a very high risk of cardiovascular disease. To treat healthy individuals with a high cholesterol must be very expensive, however, because the gain was very small.
The 4S directors´ optimistic views presuppose that the effect is just as positive after ten or twenty years of treatment as it was after five. Unfortunately we cannot guarantee that. Recently, Drs. Thomas Newman and Stephen Hulley published the results from a meticulous review of what we know about cancer and lipid-lowering drugs. They found that clofibrate, gemfibrozil and all the statins stimulate cancer growth in rodents (89).
Newman and Hulley asked themselves why these drugs had been approved by the Food and Drug Administration at all. The answer was that the doses used in the animal experiments were much higher than those recommended for clinical use. But as Drs. Newman and Hulley commented, it is more relevant to compare blood levels, and the levels achieved in rodents were very close to those seen in patients.
Because the latent period between exposure to a cancersstimulating chemical and the incidence of clinical cancer in humans may be 20 years or more, the absence of any controlled trials of this duration means that we do not know whether statin treament will lead to an increased rate of cancer in coming decades. There is reason to believe that it will, because as mentioned above, treatment of old people already has resulted in an increased number of cancer. The reason is probably that many old people already have cellular changes that rapidly may develop to clinical cancer if stimulated by a cancer-provoking drug.. 
Other nasty effects have been reported on human beings, side effects that have been reported after the end of the trials. They include peripheral neuropathy, a painful and invalidating disease mainly located to the legs (90a), memory loss (90b), short temper (90c), aggressive behavior (90d) and muscle problem that in rare cases have led to kidney failure and death. Most scary, considering that people with very high cholesterol, so-called familial hypercholesterolemia, automatically are prescribed statin treatment already from early childhood, is the recent report in prestigious New England Journal of Medicine (90e). Here the authors reported that almost 50 % of pregnant women who took a statin drug during early pregnancy gave birth to a child with malformations, some of them more severe than those seen after thalidomide treatment. 
Those who argue for statin treatment have argued that these side effects are very rare. They will most certainly become much more common considering that the new cholesterol guidelines recommend that cholesterol should be lowered as much as possible, even if it may demand an eight times higher dose than used hitherto.
Thus, millions of asymptomatic people are being treated with medications, the ultimate effects of which are not yet known. Drs. Newman and Hulley therefore recommended that the new statins should be used for patients at very high risk for coronary disease only, whereas such treatment should be avoided for individuals with life expectancies of more than 10 to 20 years. And healthy people with a high cholesterol as the only risk marker belong to that category.
Read also "Evidence that statin treatment causes cancer " 
More critical comments to the use of statins 
7. The many critical scientists

Those who propagate for a low-fat diet and cholesterol-lowering drugs claim that there is general agreement about the diet-heart idea. Nothing could be more wrong. Here follows, in alphabetic order, a selection of critical scientists. 

Mary Enig is an international expert in the field of lipid biochemistry, a nutritionist and a Consulting Editor to a number of scientific publications, among others the Journal of the American College of Nutrition. She is also the President of the Maryland Nutritionists Association. She has published many scientific papers on the subject of food, nutrition topics, food fats and oils, several chapters on nutrition for books and a book about dietary fats, oils and cholesterol (90a). Her main research has concerned the hazards associated with eating too much trans fatty acids. In an interview she was asked if saturated fats cause heart disease: The idea that saturated fats cause heart disease is completely wrong, but the statement has been “published” so many times over the last three or more decades that it is very difficult to convince people otherwise unless they are willing to take the time to read and learn what all the economic and political factors were that produced the anti-saturated fat agenda. Read also hers and Sally Fallons paper The Oiling of America
Michael Gurr is an associate professor of biochemistry at the School of Biological & Molecular Sciences in Oxford, editor-in-chief of Nutrition Research Reviews and editor of three other scientific journals.Wrote Professor Gurr in his conclusion of a large review on the diet-heart idea (91): The arguments and discussion of the scientific evidence presented in this review will not convince those "experts" who have already made up their minds, for whatever reason, be it truly scientific or political, that a fatty diet is the cause of CHD [coronary heart disease]. However, I hope that some readers, who were, perhaps, unaware that the lipid hypothesis had any shortcomings, will have been persuaded that the relationships between the fats we eat and the likelihood that we may die from a heart attack is by no means as simple as these simplistic statements imply.
George Mann, now retired, was previously a professor in medicine and biochemistry at Vanderbilt University in Tennessee. From his studies of the Masai people (see section 3) he realized that diet couldn't possibly be the main cause of high cholesterol and coronary heart disease. As long ago as 1977, in The New England Journal of Medicine he published a strong argument against the diet-heart idea citing the lack of relationship between dietary habits and blood cholesterol, the lack of correlation between this century's trends in fat consumption and death rates in the United States, and the disappointing outcome of the cholesterol lowering trials (92).
After the start of the cholesterol campaign eight years later Mann summarized his criticism of the diet-heart idea in Nutrition Today (93). According to Mann, the diet-heart idea is the greatest scientific deception of our times. Mann is especially critical of the cholesterol-lowering trials. Never in the history of science have so many costly experiments failed so consistently, he declared.
Professor Mann also criticized the directors of the Lipid Research Clinics trial (LRC), the fundament of the cholesterol campaign. The unsupportive results from the LRC trial have not prevented them from bragging about this cataclysmic break-through, he wrote. And, he continued: The managers at the National Institutes of Health have used Madison Avenue hype to sell this failed trial in the way the media people sell an underarm deodorant. The Bethesda Consensus Panel ... has failed to acknowledge that the LRC trial, like so many before it, is saying firmly and loudly 'No, the diet you used is not an effective way to manage cholesterolemia or prevent coronary heart disease and the drug you so generously tested for a pharmaceutical house does not work either.
People who are faced with the many distorted facts about diet, cholesterol and heart disease often ask me why so many scientists unquestioningly accept the diet-heart idea. Here is Professor Mann's comment: Fearing to lose their soft money funding, the academicians who should speak up and stop this wasteful anti science are strangely quiet. Their silence has delayed a solution for coronary heart disease by a generation.
Professor Mann offers a little glimpse of hope at the end of his article in Nutrition Today (93): Those who manipulate data do not appreciate that understanding the nature of things cannot be permanently distorted - the true explanations cannot be permanently ignored. Inexorably, truth is revealed and deception is exposed. ...In due time truth will come out. This is the relieving grace in this sorry sequence.
Michael F. Oliver, a former professor and director of the Wynn Institute for Metabolic Research, London was one of the first to demonstrate that, on average, patients with coronary heart disease more often had abnomal levels of various fats in the blood than control individuals did. Professor Oliver still thinks that those with inherited diseases of cholesterol metabolism, or those at a very high risk for cardiovascular risk may benefit from cholesterol lowering, but in several papers he has warned against campaigns for cholesterol lowering in the general population: Doubts about the promotional nature of these campaigns are not popular. Doubters are scorned, although this does not matter. But the issue is a very serious one if vast sums are spent and widespread changes are made in the lifestyle of normal people when the accumulated evidence is that total mortality is unchanged or possibly even increased (94).
Again and again, Professor Oliver has criticized those who think that the increased mortality from non-medical causes seen in many trials is an effect of chance. Rather, he thinks, the very lowering of blood cholesterol may be dangerous: Very little is known about the long-term effects of lowering cholesterol concentrations on the composition of cell membranes (95).
According to Oliver our bodies may regulate attempts to lower blood cholesterol in most cases, but ...would such homoeostatic [regulatory] mechanisms be effective in all patients, at all times, and in all cells--particular cells in which biologic function is impaired for other reasons? These doubts will not go away for several more years? (95)

Other critical papers by Professor Oliver
Edward R. Pinckney is an editor of four medical journals and former co-editor of JAMA, the Journal of the American Medical Association. In 1973, together with his wife, he published a book, called ”The Cholesterol Controversy” (97) which summarized all the inconsistencies of the cholesterol idea. Dr. Pinckney describes all the factors that influence blood cholesterol in healthy people and how difficult it is to get a reliable measure of the cholesterol level because of the uncertainties of the analysis: The level of one's blood cholesterol is, at best, nothing more than an extremely rough indication of a great many different disease conditions. At worst, it can be more the cause of stress and the diseases that stress brings on. To alter one's life style as a consequence of this particular laboratory test may well cause more trouble than it could relieve.
The start of chapter 1 in Pinckney´s book is worth citing: Your fear of dying--if you happen to be one of the great many people who suffer from this morbid preoccupation- may well have made you a victim of the cholesterol controversy. For, if you have come to believe that you can ward off death from heart disease by altering the amount of cholesterol in your blood, whether by diet or by drugs, you are following a regime that still has no basis in fact. Rather, you as a consumer, have been taken in by certain commercial interests and health groups who are more interested in your money than your life.
Raymond Reiser is a former professor of biochemistry at Texas A&M university. In 1973 he criticized the recommendations for dietary treatment of high cholesterol by declaring: The authority quoted by these authors for the recommendation is not a primary source but another review similar to their own. It is this practice of referring to secondary or tertiary sources, each taking the last on faith, which has led to the matter-of-fact acceptance of a phenomenon that may not exist. (98)
Here is another citation from Professor Reiser´s papers (99): One must be bold indeed to attempt to persuade large segments of the populations of the world to change their accustomed diets and to threaten important branches of agriculture and agribusiness with the results of such uncontrolled, primitive, trial and error type explorations. Certainly modern science is capable of better research when so much is at stake. 

Paul Rosch is President of The American Institute of Stress, Clinical Professor of Medicine and Psychiatry at New York Medical College, Honorary Vice President of the International Stress Management Association and Chairman of its U.S. branch. He is the editor or subeditor of three well-known medical journals, he has been a member of the board of several other journals, and has served as President of the New York State Society of Internal Medicine, as Chairman of the International Foundation for Biopsychosocial Development and Human Health, and has been an Expert Consultant on Stress to the United States Center for Disease Control. He has written extensively over the past forty-five years on the role of stress in health and illness, with particular reference to cardiovascular disease and cancer.  He has appeared on numerous national and international television programs such as The Today Show, Good Morning America, 60 Minutes, Nova, CBS, NBC, PBS, BBC and CBC network presentations.  His editorials and comments have been published in every major medical journal. Professor Rosch has also been interviewed and widely quoted in numerous major American newspapers and magazines. 
     As the author of the Newsletter of the American Institute of Stress Professor Rosch has published several articles about the cholesterol hypothesis and the diet-heart idea. His conclusions are close to those presented in this book: A massive crusade has been conceived to “lower your cholesterol count” by rigidly restricting dietary fat, coupled with aggressive drug treatment. Much of the impetus for this comes from speculation, rather than any solid scientific proof." 
     The result is well-known, says Professor Rosch: The public is so brainwashed, that many people believe that the lower your cholesterol, the healthier you will be or the longer you will live. Nothing could be further from the truth. 
     How can this go on year after year? Professor Rosch has several explanations: The cholesterol cartel of drug companies, manufacturers of low fat foods, blood testing devices, and others with huge vested financial interests have waged a highly successful promotional campaign. Their power is so great that they have infiltrated medical and governmental regulatory agencies that would normally protect us from such unsubstantiated dogma.
   Professor Rosch reminds us that practicing physicians get most of their information from the drug companies. But compared to their peers a half century ago, most doctors don’t have the time or skills to critically evaluate reports, very few know anything about research, nor did the generation that taught them. 
Ray Rosenman is the retired Director of Cardiovascular Research in the Health Sciences Program at SRI International in Menlo Park, California, and associate chief of medicine, Mt Zion Hospital and Medical Center in San Francisco. Since 1950 he has been a cardiologist and a researcher. He has published four books and many text chapters and journal articles about cardiovascular diseases. His main interest has been the influence of neurogenic and psychological factors on the blood lipids (100), but he has also written reviews critical of the diet-heart idea.
Here is the conclusion from his most recent review: These data lead to a conclusion that neither diet, serum lipids, or their changes can explain wide national and regional differences of IHD [coronary heart disease] rates, or the variable 20th century rises and declines of CHD mortality. This conclusion is supported by the results of many clinical trials which fail to provide adequate evidence that lowering serum cholesterol, particularly by dietary changes, is associated with a significant reduction of IHD mortality or improved longevity. It is variously stated that the preventive effects of dietary and drug treatments have been exaggerated by a tendency in trial reports, reviews, and other papers to cite and inflate supportive results, while suppressing discordant data, and many such examples are cited (101).
Russell Smith was an American experimental psychologist with a strong background in physiology, mathematics and engineering. No review written by the proponents of the diet-heart idea are remotely comparable with Smith's books and papers (102) when it comes to scientific depth and completeness. Smith's summation is devastating for the diet-heart proponents: Although the public generally perceives medical research as the highest order of precision, much of the epidemiologic research is, in fact, rather imprecise and understandably so because it has been conducted principally by individuals with no formal education and little on-the-job training in the scientific method. Consequently, studies are often poorly designed and data are often imappropriately analyzed and interpreted. Moreover, biases are so commonplace, they appear to be the rule, rather than the exception. It is virtually impossible not to recognize that many researchers routinely manipulate and/or interpret their data to fit preconceived hypotheses, rather than manipulate hypotheses to fit their data. Much of the literature, therefore, is nothing less than an affront to the discipline of science.
Dr. Smith concludes: The current campaign to convince every American to change his or her diet and, in many cases, to initiate drug "therapy" for life is based on fabrications, erroneous interpretations and/or gross exaggerations of findings and, very importantly, the ignoring of massive amounts of unsupportive data...It does not seem possible that objective scientists without vested interests could ever interpret the literature as supportive.
Dr. Smith is aware that he is up against some extremely powerful institutions: The political and financial power of the NHLBI and AHA team...is enormous and without equal. And because the alliance has substantial credibility in the eyes of the public and most practicing physicians, it has become a juggernaut, able to use its power and prestige to suppress a great body of unsupportive evidence and even defy the most fundamental tool of scientists, logic.
The scientists who have produced the misleading papers and reviews are, of course, the first whom Smith faults. But he adds: Equally culpable are the editors of the many journals who publish articles without regard to their quality or scientific import. It is depressing to know that billions of dollars and a highly sophisticated medical research system are being wasted chasing windmills.
William E. Stehbens is a professor at the Department of Pathology, Wellington School of Medicine, and director of the Malaghan Institute of Medical Research in Wellington, New Zealand. Based on his own studies and on extensive reviews of the literature he has effectively demonstrated the many fallacies of the diet heart-idea. In a thorough review of the experimental studies he concluded: Upon examination of this evidence and consideration of the specific criteria for the experimental production of atherosclerosis, any pathologist of independent mind and free from preconceived ideas would conclude that human atherosclerosis and the lesions induced by the dietary overload of cholesterol and fats are not one and the same disease (103).
Professor Stehbens has also pointed out the weaknesses of the epidemiologic studies that have used mortality statistics as proof for causality: Continued, unquestioned use of unreliable data has led to premature conclusions and the sacrifice of truth. The degree of inaccuracy of vital statistics for CHD is of such uncertain magnitude that, when superimposed on other deficiencies already indicated, the concept of an epidemic rise and decline of CHD in many countries must be regarded as unproven, and governmental or health policies based on unreliable data become untenable (104).
According to Professor Stehbens atherosclerosis is due to wear and tear of the arteries, not to too much cholesterol in the blood, and he has many good arguments for this idea. The following words from a 1988 paper (105) summarize Stehbens' view on the diet-heart idea: The perpetuation of the cholesterol myth and the alleged preventive measures are doing the dairy and meat industries of this and other countries much harm quite apart from their potential to endanger optimum nutrition levels and the health of the populace at large...It is essential to adhere to hard scientific facts and logic. Scientific evidence for the role of dietary fat and hypercholesterolemia in the causation of atherosclerosis is seriously lacking...The lipid hypothesis has enjoyed undeserved longevity and respectability. Readers should be aware of the unscientific nature of claims used to support it and see it as little more than a pernicious bum steer.

Other critical papers by Professor Stehbens
Lars Werkö; now retired, was previously a professor of medicine at Sahlgren's Hospital, Gothenburg, Sweden, when he moved to become scientific director at the Astra Compagny. Later on he became head of the Swedish Council on Technology Assessment in Health Care, a governmental agency. Professor Werkö has been an opponent of diet-heart for many years. In 1976 he criticized the design in the large epidemiologic studies aimed at preventing coronary heart disease, most of all the Framingham study.
According to Professor Werkö (107) the dogm is based on questionable "facts" rooted in hopes, wishful thinking and studies using selected materials: No studies have proved anything, but instead of formulating new hypotheses diet-heart supporters call the current one the most probable truth, and they have intervened in people's lives because they will not wait for the final proof.

Other critical papers by Professor Werkö
These were some of the most important criticists, but there are many more. Go to THINCS, The International Network of Cholesterol Skeptics 

Read also:
U. Ravnskov. Is atherosclerosis caused by high cholesterol? published in Quarterly Journal of Medicine (2002; 95:397–403)
U. Ravnskov. High cholesterol may protect against infections and atherosclerosis published in Quarterly Journal of Medicine (2003;96:927-34). 
 

8. How to create a false idea

In the numerous reviews written by upholders of the diet-heart idea it is often said that this idea is based on ”strong, scientific data”, the evidence is ”overwhelming” or ”extremely powerful” and ”controversy is unjustified”. If you have read the previous sections you will understand that nothing could be more advanced from the truth. To use such vocabulary it has been necessary to exaggerate trivial, apparently supportive findings, to belittle or ignore the wealth of controversial and disproving evidence and to quote unsupportive results as if they were supportive.
How a ”fact” is created by misquoting unsupportive findings and exaggerating trivial findings is examplified in section 1, the story about the so-called ”good” and ”bad” cholesterol.
Observations that are totally devastating for the diet-heart idea are mostly ignored. A good example is the fact that if we exclude individuals with the rare disease familial hypercholesterolemia (less than 0.5 percent of mankind suffer from it) there is no association between the level of blood cholesterol and the degree of vascular atherosclerosis (section 2).
Another one. Before the statin-era overviews of all cholesterol-lowering trials have shown that mortality cannot be improved by lowering cholesterol. But diet-heart proponents usually mention the trials with a positive outcome only and ignore the trials with a negative outcome.
  

	Thus, in 16 trial reports published between 1970 and 1992 a total of 40 citations were to (apparently) supportive or inconclusive trials, but with one exception, not a single citation was to unsupportive trials, although the number of supportive and unsupportive trials were equal (79). 


It is interesting to compare the number of citations of papers published in the same journal because few citiations of a paper may simply reflect that it has been published in a little-known or less reputable journal. In 1984 The Lipid Research Clinic´s coronary primary prevention trial was published in JAMA (110). In that trial 32 of the patients whose cholesterol was lowered died from a heart attack against 44 of the patients in the untreated control group. The total number of deaths (deaths from all causes) was 68 treated patients against 71 patients in the control group. These figures were not statistically significant by conventional statistics, but in spite of that the result was used as the main argument by the American cholesterol campaign.
In 1985 Dr. Miettinen and colleagues from Helsinki, Finland published another, but smaller cholesterol-lowering trial in the same journal (111). In that trial four patients whose cholesterol was lowered died from a heart attack, whereas only one died in the untreated control group, and the total number of deaths was ten in the treatment group against five in the control group.
Thus, both papers dealt with the same subject and were published in the same journal and no one has questioned the honesty of the experimenters or the quality of the studies. Reasonably, they should have been cited almost equally often. That the LRC trial, at least according to its directors, was supportive, and the Miettinen trial was not, is unimportant because the aim of research is to find the truth, whether it is happy or not. Here you can see how often the two papers have been cited by other scientists during the first four years after their publication:
  

	
	Miettinen and co-workers
	LRC-study

	First year
Second year
Third year
Fourth year
	6
5
3
1
	109
121
202
180


(Data according to Science Citation Index) 

Needless to say, the paper by Miettinen has been cited mainly by more critical scientists.
An example of an unsupportive study which has been cited, many, many times, as if it was supportive is the Japanese migrant study. In Japan coronary heart disease is uncommon, allegedly due to the lean Japanese diet. A large study of Japanese emigrants (112) is often used as evidence because after migration to the United States, where the food generally is much fatter than in Japan, the serum cholesterol of these emigrants increased and they died from heart attacks almost as often as did Americans. The increased coronary mortality after migration was not associated with the diet or the serum cholesterol, however, but with the cultural upbringing: those who lived according to Japanese traditions were protected against heart attacks.
  

	Especially striking was the finding that emigrants who stuck to the Japanese tradition, but ate American food ran a smaller risk of heart disease than emigrants who were accustomed to the American way of life but ate Japanese food (113). 


Here is another example. A common message from the American Heart Association and The National Heart, Lung, and Blood Institute to doctors is that there exist a close correspondence between degree of cholesterol lowering and degree of mortality reduction. Listen for example to the words from The Cholesterol Facts (114): ”The results of the Framingham study indicate that a 1% reduction of cholesterol corresponds to a 2% reduction in CHD (coronary heart disease) risk.” This statement was followed by a reference to a paper which reported the 30 years experience from Framingham (115).
But in that paper you can read the following statement:
	”For each 1 mg/dl drop of cholesterol there was an 11% increase (!) in coronary and total mortality.” 


The above examples are just the tip of the iceberg. Here is a systematic review of the way the three largest, authoritative reviews have misquoted the literature:
Ravnskov U. Quotation bias in reviews of the diet-heart idea. J Clin Epidemiol 1995; 48: 713-9.
More recent examples of false citations are given in the following papers:
Ravnskov U, Allan C, Atrens D, Enig MG, Groves B, Kaufman J, Kroneld R, Rosch PJ, Rosenman R, Werkö L, Nielsen JV, Wilske J, Worm N. Studies of dietary fat and heart disease. Science 2002; 295:1464-1465.
Ravnskov U. The diet-heart idea is kept alive by selective citation Rapid Response BMJ 8. Dec 2003
9. High cholesterol may protect against infections and atherosclerosis

Introduction  
Many researchers have suggested that the blood lipids play a key role in the immune defence system.1–

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB1" 21 There is also a growing understanding that an inflammatory response of the arterial intima to injury is a crucial step in the genesis of atherosclerosis. and that infections may be one type of such injury.22 These two concepts are difficult to harmonize with the low-density-lipoprotein (LDL) receptor hypothesis, according to which high LDL cholesterol is the most important cause of atherosclerosis. However, the many observations that conflict with the LDL receptor hypothesis, may be explained by the idea that high serum cholesterol and/or high LDL is protective against infection and atherosclerosis. 

Laboratory evidence 
Lipopolysaccharide, or endotoxin, the main pathogenic factor of Gram-negative bacteria, binds rapidly to lipoproteins,6 mainly LDL,7 and lipoprotein-bound endotoxin is unable to activate the secretion of various cytokines by monocytes in vitro.6,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB7" 7,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB10" 10 Also, Staphylococcus aureus [image: image1.png]


-toxin, a toxin produced by most pathogenic Staphylococcus strains and causing damage to a wide variety of cells, is bound and almost totally inactivated by human serum and purified LDL, as estimated by haemolytic titration.3 
Mice with hypercholesterolaemia due to LDL-receptor deficiency, challenged with bacterial endotoxin, had an 8-fold increased LD50, and a significantly lower and delayed mortality after injection with Gram-negative bacteria, compared with control mice.15 Also, rats made hypolipidaemic with 4-aminopyrolo-(3,4-D)pyrimide or estradiol had a greater increase in cytokine levels and markedly increased endotoxin-induced mortality compared to normal rats, and administration of exogenous lipoprotein reduced their mortality substantially.12 
In apparent contradiction, is a study of mice infected with Trypanosoma cruzi. These mice developed vasculitis and also atherosclerosis, but the latter was seen only if they were fed a Western-type high-fat diet in addition. However, total serum cholesterol (t-C) did not differ between infected mice fed a conventional diet and infected mice fed the high-fat diet, and t-C was lower in the latter group than in non-infected mice on the high-fat diet who did not develop atherosclerosis, indicating that the development of atherosclerosis was not due to high t-C but to something else associated with the diet.23 
High t-C may have other beneficial effects on the immune system, because hypocholesterolaemic men had significantly fewer circulating lymphocytes, total T cells, helper T-cells and CD8+ cells than hypercholesterolaemic men.17 Also, adhesiveness to plastic surface, phagocytic activity and spontaneous motility of mononuclear cells from hypercholesterolaemic individuals were significantly higher compared to controls.8 
In acute infections, cholesterol synthesis, measured as degree of 3H-mevalonic acid incorporation into free cholesterol, increases, but the disappearance rate of cholesterol from plasma is also increased,2 probably explaining why t-C may either go up or down in an unpredictable way during the course of various infectious diseases.1 

Epidemiological and clinical evidence 
Many epidemiological and clinical observations are in accord with the laboratory studies. A meta-analysis of 19 cohort studies including 68 406 deaths, found an inverse correlation between t-C and mortality from respiratory and gastrointestinal diseases, most of which are of an infectious origin. It is unlikely that the low cholesterol was due to these diseases because the associations remained after the exclusion of deaths occurring during the first 5 years.24 Also, in a 15 year follow-up study of more than 120 000 individuals, Iribarren et al. found a strong inverse association between t-C (as determined initially) and the risk of being admitted to hospital due to an infectious disease.20 Statistically significant, inverse associations were found for urinary tract infections, all genitourinary infections and miscellaneous viral infections for women, and for urinary tract infections, musculo-skeletal infections and skin and subcutaneous infections in men. Inverse, but non-significant associations were found for most other infectious diseases. In a similar study of more than 100 000 individuals followed for 15 years, a strong, inverse association was found between t-C and the risk of being admitted to hospital because of pneumonia or influenza, but not for chronic, obstructive pulmonary disease or asthma.18 
In a study of 2446 unmarried men with a previous history of sexually transmitted disease or liver disease followed for 14 years, a multivariate-adjusted analysis showed a risk ratio for HIV infection of 1.66 (95%CI 1.07–2.56) in the lowest cholesterol quartile compared with the risk in the second quartile.19 That the low t-C was secondary to HIV is unlikely, because those who became HIV positive during the first four years were excluded from the calculations. In accordance, an inverse association between t-C and the risk of death in AIDS was found in a follow-up of the MRFIT screenees.16 
In patients with oedematous chronic heart failure, low t-C predicts impaired perioperative and long-term survival. As such patients show substantial immune activation and have raised plasma concentrations of bacterial lipopolysaccharide, Rachhaus et al. have suggested that high t-C has a protective effect in such patients.21 This may also explain why low t-C predicts mortality in patients with postoperative abdominal infections.14 
Patients with chemotherapy-induced neutropenia run a high risk of dying from bacterial infectious disease. In 17 patients who developed neutropenia and fever after chemotherapy, t-C went down by almost 30%. During the infection, t-C was significantly higher in eleven survivors than in six non-survivors and returned to normal. Serum levels of inflammatory cytokines on day 8 after onset were significantly lower, and t-C before onset was also higher among the survivors, although not significantly so.25 
In China, where mean t-C is much lower than in the Western world, chronic hepatitis B virus infection is ubiquitous and usually starts in early childhood. Adult chronic carriers of hepatitis B surface antigen, but not individuals with eradicated hepatitis B, have significantly lower t-C than non-carriers, suggesting a cause-effect relationship.26 However, the opposite interpretation, that low t-C prevents eradication, may be true as well. In support of this conjecture, the percentage of carriers in 81 districts was proportional to the mean t-C in these districts, suggesting that in populations with low t-C, more children infected with hepatitis B die, resulting in a lower number of chronic carriers.26 If hepatitis B was the cause of low t-C, the association should have been inverse. 
Evidence for anti-infectious effects of high t-C is also available from inborn errors of cholesterol metabolism. Very low t-C is seen in Smith-Lemli-Opitz syndrome, due to imperfect function of 7-dehydrocholesterol [image: image2.png]


7-reductase, necessary for the last step in cholesterol synthesis. Many children with this syndrome are stillborn or die early due to multiple malformations, and those who survive have frequent and severe infections. It could be argued that the cause was the high blood and tissue levels of 7-dehydrocholesterol, but low t-C may also play a role, because the infections became less serious and less frequent after supplementation with dietary cholesterol.27 
Individuals with familial hypercholesterolaemia (FH) have very high LDL-C and t-C due to LDL-receptor deficiency. One of the main arguments for the LDL-receptor hypothesis is that members of such families run a great risk of dying from coronary heart disease at an early age. The size of that risk is not established with any certainty, however, as our clinical knowledge about this condition is mainly based on studies of patients selected because of existing heart disease or because of a family history of heart disease. To determine the risk of heart disease in individuals with FH demands follow-up studies, preferably of unselected individuals with FH, but such studies are rare. In one cohort study, only 6/214 individuals between age 20–39, and 8/237 between age 40–59, died from CHD during a four-year follow-up. Most striking was that during the same period, only 1/75 above age 60 died, equivalent to a standard mortality ratio of 0.44. As the participants in this study were selected because of a family history of heart disease, the authors concluded that the mortality might be even lower in unselected individuals.28 
This assumption seems to be true. In a Dutch population, three carriers of a mutation for FH were identified through screening. A meticulous genealogical search of their pedigrees backward in time identified 250 individuals with a Mendelian probability of 0.5 of carrying the gene. Before year 1900, their standardized mortality ratio was lower than normal, and rose to a peak of less than twice normal in the 1930s to 1960s. The authors concluded that environmental factors may participate in the causation of coronary heart disease in FH, and that hypercholesterolaemia may have conferred a survival advantage when infectious disease was prevalent.29 
Immunoprotective effects of high cholesterol explain observations contradicting the LDL-receptor hypothesis 

According to the prevailing paradigm, high LDL cholesterol is said to promote atherosclerosis growth, which explains why it is a risk factor for cardiovascular disease. There is much contradictory evidence, however.30–

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB33" 33 It is true that high t-C is a risk factor for coronary heart disease, but mainly in young and middle-aged men. If high t-C or LDL-C were the most important cause of cardiovascular disease, it should be a risk factor in both sexes, in all populations, and in all age groups. But in many populations, including women,24 Canadian and Russian men,34,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB35" 35 Maoris,36 patients with diabetes,37,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB6" 38 and patients with the nephrotic syndrome;39 the association between t-C and mortality is absent24,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB34" 34,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB36" 36–

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB39" 39 or inverse;35 or increasing t-C is associated with low coronary and total mortality.40 Most strikingly, in most cohort studies of old people, high LDL-C or t-C does not predict coronary heart disease28,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB40" 40–

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB50" 50 (Table 1) or all-cause mortality28,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB40" 40,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB42" 42,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB44" 44,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB48" 48,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB51" 51–

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB58" 58 (Table 2); in several of these studies the association between t-C and mortality was inverse,48,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB53" 53,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB58" 58 or high t-C was associated with longevity.51,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB54" 54 These associations have mostly been considered as a minor aberration from the LDL-receptor hypothesis, although by far the highest mortality and the greatest part of all cardiovascular disease are seen in old people. 
Table 1 Studies of elderly people where high cholesterol did not predict coronary morbidity or mortality.

Table 2 Studies of elderly people where high cholesterol did not predict all-cause mortality or where mortality was inversely associated with cholesterol

 The fact that statin treatment lowers both total and cardiovascular mortality in high-risk individuals is taken as evidence that cholesterol lowering is effective. However, statins are just as effective whether cholesterol is lowered by a small amount (as in the unsuccessful non-statin trials) or by more than 40%. In addition, statin treatment is effective whether the initial LDL-C is high or low.59,

 HYPERLINK "http://qjmed.oxfordjournals.org/cgi/content/full/96/12/927?ijkey=172mwKXqzgmtE&keytype=ref" \l "BIB60" 60 If high LDL-C were causal, the greatest effect should have been seen in patients with the highest LDL-C, and in patients whose LDL-C was lowered the most, but this is not the case. Lack of dose-response cannot be attributed to the knowledge that the statins have other effects on plaque stabilization, as this would not have masked the effect of cholesterol-lowering, considering the pronounced lowering that was achieved. On the other hand, if high cholesterol has a protective function, as suggested, its lowering would counterbalance the beneficial effects of the statins and thus work against a dose-response relationship, which would be more in accord with the results seen. For example, the reduction of coronary mortality with simvastatin was almost three times greater in the 4S trial61 than in the HPS trial,62 despite the fact that LDL-C and t-C decreased to a much lower level in the latter. 
The lack of exposure-response in the observational and experimental angiographic studies31 may be similarly explained. Minor increases of the mean lumen diameter were typically seen in the trials where statin treatment was used to lower cholesterol, but much too early to be explained by a reduction of atherosclerosis, and in the 21 trials and observational studies where exposure-response was calculated, no association was found except in one, the only trial where cholesterol was lowered by exercise. In addition, an inverse association between change of t-C and atherosclerosis growth was found in two of the five observational angiographic studies.31 It is also relevant, that in the only cholesterol-lowering clinical trial that included a post-mortem, complicated atherosclerosis was most pronounced in the treatment group.63 
The effects of high cholesterol on the immune system may explain the inverse association with total mortality, because a possible increase of mortality from cardiovascular diseases may be counterbalanced by a lower mortality from infectious diseases. But it is difficult to explain the lack of an association between cholesterol and coronary mortality in old people, the inverse association between change of cholesterol and atherosclerosis growth, and the lack of exposure-response in the trials, unless high cholesterol has a protective role against atherosclerosis that may override its alleged promoting effect. 
Contradictions to the hypothesis 
The fact that high cholesterol predicts coronary heart disease in young and middle-aged men would seem to argue against any protective role for high cholesterol. However, high cholesterol may reflect the presence of factors promoting coronary heart disease, which may outweigh the beneficial effects. As most men of that age are in the midst of their professional career, high cholesterol may reflect mental stress, a well-known cause of high cholesterol, and also a significant risk factor for CHD. Thus, high cholesterol may be a risk marker for adrenal hyperfunction, not the true cause. 
It may also be argued that even if coronary mortality in FH is lower than considered generally, it is much higher among young individuals with FH than in the general population. For instance, the finding of 6/214 deaths in the youngest age group mentioned above28 is equivalent to a standard mortality ratio of about 100, i.e. 100 times higher than in the general population, because it is extremely rare to die from CHD before age 40. However, it has been pointed out by many researchers that the vascular changes in homozygous FH should be characterized as a lipid storage disease, having few similarities with true atherosclerosis. Early vascular lesions are atypical, and the usual complications of atherosclerosis such as intimal tears, ulceration, thrombosis, tortuosity and aortic aneurysms are rare.64 Besides, autopsy and angiographic studies have shown a trivial or, most often, no association between plasma cholesterol and degree of atherosclerosis, even in FH individuals.31 It is therefore questionable that early CHD in FH patients is caused by their high cholesterol alone. 
Pathological findings similar to those seen in FH are produced in experimental models of hypercholesterolaemic animals, but again, the pathological changes are not identical with human atherosclerosis, and no experiment has hitherto succeeded in producing a heart attack in an animal by hypercholesterolemia alone.65 Besides, these experimental changes cannot be produced by pure cholesterol, but very easily by its oxidation products, and it appears that most studies of experimental atherosclerosis have had little control over the purity of the dietary cholesterol.66 This issue may be complex, however. The arteries of animals may react differently to dietary changes from those of humans, and LDL may have various affinities to various types of infections. Thus, LDL-receptor-deficient mice were more susceptible to acute dissiminated Candida albicans infection than were normal mice.67 Also, in animal models of dietary-induced atherosclerosis, the pathological changes in the arteries were amplified by infection with Chlamydia pneumonia68 and bovine herpesvirus-4.69 The many observations mentioned above suggest that the beneficial effects of high cholesterol on the immune system predominate in human beings, but there is an obvious need for more research on the role of lipids in infectious and atherosclerotic diseases. 
Conclusions 
According to the modified ‘response to injury’ hypothesis of atherogenesis,22 there are at least two pathways leading to the inflammatory and proliferative lesions of the arterial intima. The first involves monocyte and platelet interaction induced by hypercholesterolaemia. The second pathway involves direct stimulation of the endothelium by a number of factors, including smoking, the metabolic consequences of diabetes, hyperhomocysteinemia, iron overload, copper deficiency, oxidized cholesterol, and micro-organisms. There is much evidence to support roles for these factors, but the degree to which each of them participates remains uncertain. However, the lack of exposure-response in the trials between changes in LDL-cholesterol and clinical and angiographic outcome, the inverse association between change of cholesterol and angiographic changes seen in the observational studies, the significant increase in complicated atherosclerotic lesions in the treatment group after cholesterol lowering by diet, and most of all, the fact that high cholesterol predicts longevity rather than mortality in old people, suggests that the role, if any, of high cholesterol must be trivial. The most likely explanation for these findings is that rather than promoting atherosclerosis, high cholesterol may be protective, possibly through its beneficial influence on the immune system.

About the author 

Born 1934 in Copenhagen, Denmark. 
Graduated 1961 from the University of Copenhagen with an M.D.   
1961-1967 various appointments at surgical, roentgenological, neurological, pediatric and medical departments in Denmark and Sweden.   
1968-79 various appointments at the Department of Nephrology, and the Department of Clinical Chemistry, University Hospital, Lund, Sweden; 1975-79 as an assistant professor at the Department of Nephrology.  
1973 PhD at the University of Lund.  A specialist in internal medicine and nephrology.  
1979-2000 a private practitioner.  Since 1979 an independent researcher.  
Honoured by the Skrabanek Award 1999 given by Trinity College of Dublin, Ireland for original contributions in the field of medical scepticism. 
Honoured by the 2007 Leo-Huss-Walin Prize for Independent Thinking in Natural Sciences And Medicine. 
Member of International Science Oversight Board
Member of the editorial board of Cholesterol
Member of the editorial board of Journal of Lipids
Director of THINCS, The International Network of Cholesterol Skeptics  

References
1. Dattilo AM, Kris-Etherton PM. Effects of weight reduction on blood lipids and lipoproteins: a meta-analysis. American Journal of Clinical Nutrition 1992;56:320-328. 

2. Craig WE, Palomaki GE, Haddow JE. Cigarette smoking and serum lipid and lipoprotein concentrations: an analysis of published data. British Medical Journal 1989;298:784-788. 

3. Ekelund L-G, and others. Physical fitness as a predictor of cardiovascular mortality in asymptomatic North American men. The Lipid Research Clinics mortality follow-up study. The New England Journal of Medicine 1988;319:1379-84. 

4. Thompson PD, and others. High density lipoprotein metabolism in endurance athletes and sedentary men. Circulation 1991;84:140 152 

5. Assmann G, Schulte H. The prospective cardiovascular Münster study: prevalence and prognostic significance of hyperlipidemia in men with systemic hypertension. American Journal of Cardiology 1987;59:9G-17G. 

6. Pocock SJ and others. High density lipoprotein cholesterol is not a major risk factor for ischaemic heart disease in British men. British Medical Journal 1986;292:515-519. 

7. Gordon DJ and others. High-density lipoprotein cholesterol and cardiovascular disease. Four prospective American studies. Circulation 1989;79:8-15. 

8. Pocock SJ, Shaper AG, Phillips AN. Concentrations of high density lipoprotein cholesterol, triglycerides, and total cholesterol in ischaemic heart disease. British Medical Journal 298, 998-1002, 1989. 

9. National Research Council. Diet and health. Implications for reducing chronic disease risk. Washington D.C.: National Academy Press, 1989, page 166 

10. Medalie JH and others. Five-year myocardial infarction incidence-II. Association of single variables to age and birthplace. Journal of Chronic Diseases 1973;26:325-349. 

11. Gordon T. and others. High density lipoprotein as a protective factor against coronary heart disease. American Journal of Medicine 1977;62:707-714. 

12. Watkins LO and others. Racial differences in high-density lipoprotein cholesterol and coronary heart disease incidence in the usual-care group of the multiple risk factor intervention trial. American Journal of Cardiology 1987;57:538-545. 

13. The Expert Panel. Report of the National Cholesterol Education Program expert panel on detection, evaluation, and treatment of high blood cholesterol in adults. Archives of Internal Medicine 1988;148:36-69. 

14. Kannel WB and others. Optimal resources for primary prevention of atherosclerotic diseases. Atherosclerosis study group. Circulation 1984;70:157A-205A. 

15. Grundy SM. Cholesterol and coronary heart disease: a new era. JAMA 1986;256:2849-2858. 

16. Hulley SB, Rhoads GG. The plasma lipoproteins as risk factors: comparison of electrophoretic and ultracentrifugation results. Metabolism 1982;31:773-777. 

17. The Multiple Risk Factor Intervention Trial (MR.FIT), the Newcastle trial, the Lipid Research Clinic's trial, and the Helsinki Heart Study. 

18. Yaari S and others. Associations of serum high density lipoprotein and total cholesterol with total, cardiovascular, and cancer mortality in a 7-year prospective study of 10000 men. The Lancet 1981;1:1011-1015.
- Ancel Keys. Seven Countries. A multivariate analysis of death and coronary heart disease. Harvard University Press 1980. 

19. Rhoads GG, Gulbrandsen CL, Kagan A. Serum lipoproteins and coronary heart disease in a population study of Hawaii Japanese men. New England Journal of Medicine 1976;294:293 298.
- The Pooling Project Research Group. Relationship of blood pressure, serum cholesterol, smoking habit, relative weight and ECG abnormalities to incidence of major coronary events: final report of the pooling project. Journal of Chronic Diseases 1978;31:201-306. 

20. Conference on the health effects of blood lipids: Optimal distributions for populations. Workshop report: Epidemiological section. Preventive Medicine 1979;8:612. No LDL data were presented in that report either. 

21. Kannel WB, Castelli WP, Gordon T. Cholesterol in the prediction of atherosclerotic disease. New perspectives based on the Framingham study. Annals of Internal Medicine 1979;90:85 91. 

22. Brown MS, Goldstein JL. How LDL receptors influence cholesterol and atherosclerosis. Scientific American 1984;251:52-60. 

23. For more details, read the papers by William Stehbens 

24. Ravnskov U. An elevated serum cholesterol is secondary, not causal, in coronary heart disease. Medical Hypotheses 1991;36:238-41. 

25. Landé KE, Sperry WM. Human atherosclerosis in relation to the cholesterol content of the blood serum. Archives of Pathology 1936;22:301-312. 

26. Epstein FH, Ostrander LD. Detection of individual susceptibility toward coronary disease. Progress of Cardiovascular Diseases 1971;13:324-342. ”An association between cholesterol concentration and coronary atherosclerosis was also recognized among individuals without the extreme manifestations of typical hyperlipidemia or hypercholesterol-emia”, the authors wrote, a statement in conflict with the data and the conclusions of the paper. 

27. Paterson JC, Armstrong R, Armstrong EC. Serum lipid levels and the severity of coronary and cerebral atherosclerosis in adequately nourished men, 60 to 69 years of age. Circulation 1963;27:229-236. 

28. Mathur KS, and others. Serum cholesterol and atherosclerosis in man. Circulation 1961;23:847-852. 

29. Marek Z, Jaegermann K, Ciba T. Atherosclerosis and levels of serum cholesterol in postmortem investigations. American Heart Journal 1962;63: 768-774. 

30. Méndez J, Tejada C. Relationship between serum lipids and aortic atherosclerotic lesions in sudden accidental deaths in Guatemala City. American Journal of Clinical Nutrition 1967;20:1113-1117. 

31. Cabin HS, Roberts WC. Relation of serum total cholesterol and triglyceride levels to the amount and extent of coronary arterial narrowing by atherosclerotic plaque in coronary heart disease. American Journal of Medicine 1982;73:227-234. 

32. Feinleib M, and others. The relation of antemortem characteristics to cardiovascular findings at necropsy. The Framingham study. Atherosclerosis 1979;34:145-157. 

33. Pearson TA. Coronary arteriography in the study of the epidemiology of coronary artery disease. Epidemiol. Rev. 1984;6:140-166.
In his review Pearson mentions a number of angiographic studies which he claimed had found a relationship between blood cholesterol levels and degrees of atherosclerosis. But three of them found no relationship; one of them is reference 34, the other two are: Nitter-Hauge S, Enge I. Relation between blood lipid levels and angiographically evaluated obstructions in coronary arteries. British Heart Journal 1973;35:791-795, and Barboriak JJ, and others. Coronary artery occlusion and blood lipids. American Heart Journal 1974;87:716-721.
An unsupportive study was ignored by Pearson: Fuster V, and others. Arteriographic patterns early in the onset of the coronary syndromes. British Heart Journal 1975;37:1250-1255. 

34. Cramér K, Paulin S, Werkö L. Coronary angiographic findings in correlation with age, body weight, blood pressure, serum lipids, and smoking habits. Circulation 1966;33:888-900. 

35. Gore I, Hirst AE, Koseki Y. Comparison of aaortic atherosclerosis in the United States, Japan, and Guatemala. American Journal of Clinical Nutrition 1959;7:50-54. 

36. Resch JA, Okabe N, Kimoto K. Cerebral atherosclerosis. Geriatrics 1969;November:111-132. 

37. Ramsay LE, Yeo WW, Jackson PR. Dietary reduction of serum cholesterol concentration: time to think again. British Medical Journal 1991;303:953-957. 

38. Shaper AG. Cardiovascular studies in the Samburu tribe of northern Kenya. American Heart Journal 1962;63:437-442. 

39. Mann GV, Shaffer RD, Sandstead HH. Cardiovascular disease in the Masai. Journal of Atherosclerosis Research 1964;4:289-312. 

40. Lapiccirella V., and others. Enquête clinique, biologique et cardiogra-phique parmi les tribus nomades de la Somalie qui se nourissent seule-ment de lait. Bulletin of the World Health Organization 1962;27: 681-697. 

41. Day J, and others. Anthropometric, physiological and biochemical differences between urban and rural Maasai. Atherosclerosis 1976;23:357-361. 

42. Nichols AB, and others. Daily nutritional intake and serum lipid levels. The Tecumseh study. American Journal of Clinical Nutrition 1976;29:1384-1392. 

43. Weidman WH, and others. Nutrient intake and serum cholesterol level in normal children 6 to 16 years of age. Pediatrics 1978;61:354-359. 

44. Frank GC, Berenson GS, Webber LS. Dietary studies and the relationship of diet to cardiovascular disease risk factor variables in 10-year-old children - the Bogalusa heart study. American Journal of Clinical Nutrition 1978;31:328-340.
- After having divided the children into three groups according to their blood cholesterol values the researchers found that the children with the lowest values ate less fat, both saturated and unsaturated, than the children with the intermediate and the highest cholesterol values. No difference was found between the two latter groups. The ratio between saturated and polyunsaturated fat was almost identical in all groups, however. This ratio, considered the best measure of the effect of dietary fat on blood cholesterol, was not calculated in the tables, nor was it mentioned in the text. Here the authors admitted on the one hand that the diet possibly played only a minor role in the development of atherosclerosis; on the other hand they said there was, ”as might be expected”, a relationship between saturated fat and blood cholesterol. And they added that ”such studies do reinforce the need for seriously considering general modifications of food patterns at a young age”. 

45. Morris JN, and others. Diet and plasma cholesterol in 99 bank men. British Medical Journal 1963;1:571-576. 

46. Kroneld R, and others. Hälsobeteende och riskfaktorer för hjärt- och kärlsjukdomar i östra och sydvästra Finland. Suomen Lääkärilehti 1990;45:735-739. 

47. Kahn HA, and others. Serum cholesterol: Its distribution and association with dietary and other variables in a survey of 10,000 men. Israel Journal of the Medical Sciences 1969;5:1117 1127.
- Jeremyah Stamler's group performed a similar study on 1900 middle-aged men. This study is impossible for anyone but statisticians to evaluate, since absolute figures were absent, and not even simple correlation coefficients were given, except for the relationship between Keys'and Hegstedts formula. The relationship between the diet and the risk of dying from coronary heart disease after the age of 19 was also studied, but again without giving any figures. The amount of saturated fat in the diet did not show any relationship with the risk of dying from coronary heart disease, the authors admitted, but they added that it was not possible to draw conclusions from only one study; if their results were seen ”within the context of the total literature”, they supported the diet-heart idea. (Shekelle RB., and others. Diet, serum cholesterol, and death from coronary heart disease. The Western Electric Study. New England Journal of Medicine 1981;304:65-70. 

48. Balogh M, Kahn HA, Medalie JH. Random repeat 24-hour dietary recalls. American Journal of Clinical Nutrition 1971;24:304 310. 

49. Keys A. Atherosclerosis: a problem in newer public health. Journal of Mount Sinai Hospital NY 1953;20:118-39. 

50. Yerushalmy J, Hilleboe HE. Fat in the diet and mortality from heart disease. A methodologic note. New York State Journal of Medicine 1957;57:2343-54. 

51. Keys A. Coronary heart disease in seven countries. Circulation 1970;41 (suppl 1):1-211. 

52. Jacobs D, and others. 1992. Report of the conference on low blood cholesterol: mortality associations. Circulation 1992;86:1046-60. 

53. Grundy SM. Multifactorial etiology of hypercholesterolemia. Implications for prevention of coronary heart disease. Arteriosclerosis and Thrombosis 1991;11:1619-. 

54. Marmot MG, Booth M, Beral V. International trends in heart disease mortality. Atherosclerosis Reviews 1982;9:19-27. 

55. Guberan E. Surprising decline of cardiovascular mortality in Switzerland: 1951-1976. Journal of Epidemiology and Community Health 1979.;33:114-20. 

56. Yudkin J. Diet and coronary thrombosis. Hypothesis and fact. The Lancet 1957;2:155-62. 

57. Slattery ML, Randall DE. Trends in coronary heart disease mortality and food consumption in the United States between 1909 and 1980. American Journal of Clinical Nutrition 1988,47:1060-70. 

58. Sytkowski PA, Kannel WB, D’Agostino RB. Changes in risk factors and the decline in mortality from cardiovascular disease. New England Journal of Medicine 1990;322:1635-41. 

59. Marmot MG, and others. Epidemiologic studies of coronary heart disease and stroke in Japanese men living in Japan, Hawaii and California: prevalence of coronary and hypertensive heart disease and associated risk factors. American Journal of Epidemiology 1975;102:514-25. 

60. Marmot MG, Syme SL. Acculturation and coronary heart disease in Japanese-Americans. American Journal of Epidemiology 1976;104:225-47. 

61. Paul O and others. A longitudinal study of coronary heart disease. Circulation 1963;28:20-31. 

62. Medalie JH and others. Five-year myocardial infarction incidence-II. Association of single variables to age and birthplace. Journal of Chronic Diseases 1973;26: 329-49. 

63. Yano K and others. Dietary intake and the risk of coronary heart disease in Japanese men living in Hawaii. American Journal of Clinical Nutrition 1978;31:1270-1279. 

64. Garcia-Palmieri MR and others. Relationship of dietary intake to subsequent coronary heart disease incidence: the Puerto Rico heart health program. American Journal of Clinical Nutrition 1980;33: 1818-1827. 

65. Gordon T, and others. Diet and its relation to coronary heart disease and death in three populations. Circulation 1981;63;500-515. 

66. McGee DL and others. Ten-year incidence of coronary heart disease in the Honolulu heart program. Relationship to nutrient intake. American Journal of Epidemiology 1984;119:667-676. 

67. Kromhout D, Coulander CDL. Diet, prevalence and 10-year mortality from coronary heart disease in 871 middle-aged men. American Journal of Epidemiology 1984;119:733-741. 

68. Kushi LH and others. Diet and 20-year mortality from coronary heart disease. The Ireland-Boston diet-heart study. New England Journal of Medicine 1985;312: 811-818. 

69. Khaw K, Barrett-Connor E. Dietary fiber and reduced ischemic heart disease mortality rates in men and women: a 12-year prospective study. American Journal of Epidemiology 1987;126:1093-1102. 

70. Posner BM and others. Dietary lipid predictors of coronary heart disease in men. Archives of Internal Medicine 1991;151:1181-7. 

71. Zukel WJ and others. A short-term community study of the epidemiology of coronary heart disease. A preliminary report of the North Dakota study. American Journal of Public Health 1959;49:1630-1639. 

72. Finegan A and others. Diet and coronary heart disease: dietary analysis on 100 male patients. American Journal of Clinical Nutrition 1968;21:143-148. 

73. Bassett DR and others. Coronary Heart disease in Hawaii: dietary intake, depot fat, "stress," smoking, and energy balance in Hawaiian and Japanese men. American Journal of Clinical Nutrition 1969;22:1483-1503. 

74. Scrimshaw NS, Guzmán MA. Diet and atherosclerosis. Laboratory Investigations 1968;18:623-8. 

75. Moore MC, Guzmán MA, Schilling PE, Strong JP. Dietary-atherosclerosis study on deceased persons. Journal of the American Dietetic Association 1976;68:216-23.
- Sorlie PD, Garcia-Palmieri MR, Castillo-Staab MI, Costas R, Oalmann MC, Havlik R. The relation of antemortem factors to atherosclerosis at autopsy. The Puerto Rico Heart Health Program. American Journal of Pathology 1981;103:345-52.
- Reed DM, MacLean CJ, Hayashi T. Predictors of atherosclerosis in the Honolulu heart program. I. Biologic, dietary, and lifestyle characteristics. American Journal of Epidemiology 1987;126:214-25.
- Reed DM, and others. A prospective study of cerebral artery atherosclerosis. Stroke 1988;19:820-5. 

76. Research committee. Low-fat diet in myocardial infarction. A controlled trial. The Lancet 1965;2:501-4.
- Rose GA, Thomson WB, Williams RT. Corn oil in treatment of ischaemic heart disease. British Medical Journal 1965;i:1531-3.
- Research committee to the medical research council. Controlled trial of soya-bean oil in myocardial infarction. The Lancet 1968;ii:693-700.
- Dayton S, and others. A controlled clinical trial of a diet high in unsaturated fat in preventing complications of atherosclerosis. Circulation 1969;40(suppl 2):1-63.
- Leren P. The effect of plasma cholesterol lowering diet in male survivors of myocardial infarction. A controlled clinical trial. Acta Medica Scandinavica 1966;suppl 466:1-92.
- Woodhill JM, and others. Low fat, low cholesterol diet in secondary prevention of coronary heart disease. Adv Exp Med Biol 1978;109:317-30.
- Burr ML, and others. Effects of changes in fat, fish, and fibre intakes on death and myocardial reinfarction: diet and reinfarction trial (DART). The Lancet 1989;2:757-61.
- Frantz ID, and others. Test of effect of lipid lowering by diet on cardiovascular risk. The Minnesota Coronary Survey. Arteriosclerosis 1989;9:129-35. 

77. de Lorgeril M, and others. Mediterranean alpha-linolenic acid-rich diet in secondary prevention of coronary heart disease. The Lancet 1994;343:1454-9. 

78. Muldoon MF, Manuck SB, Matthews KA. Lowering cholesterol concentrations and mortality: a quantitiative review of primary prevention trials. British Medical Journal 1990;301:309-314. 

79. Ravnskov U. Cholesterol lowering trials in coronary heart disease: frequency of citation and outcome. British Medical Journal 1992;305:15-19. 

80. Davey Smith G, Song F, Sheldon TA. Cholesterol lowering and mortality: the importance of considering initial level of risk. British Medical Journal 1993;306:1367-1373. 

81. Bonneux L, Barendregt JJ. Ischaemic heart disease and cholesterol. There´s more to heart disease than cholesterol. British Medical Journal 1994;308:1038.
- Ravnskov U. Optimism about drug treatment is unjustified. British Medical Journal 1994;308:same issue. 

82. Ravnskov U. Implications of 4S evidence on baseline lipid levels. The Lancet 1995;346:181.
- Massy ZA, Keane WF, Kasiske BL. Inhibition of the mevalonate pathway: benefits beyond cholesterol reduction? The Lancet 1996;347:102-103.
- Vaughan CJ, Murphy MB, Buckley BM. Statins do more than just lower cholesterol. The Lancet 1996;348:1079-1082. 

83. Hidaka Y, Eda T, Yonemoto M, Kamei T. Inhibition of cultured vascular smooth muscle cell migration by simvastatin (MK 733). Atherosclerosis 1992;95:87-94. 

84. Meiser BM, and others. Simvastatin decreases accelerated graft vessel disease after heart transplantation in an animal model. Transplantation Proceedings 1993;25:2077-9. 

85. Soma MR, and others. HMG CoA reductase inhibitors. In vivo effects on carotid intimal thickening in normocholesterolemic rabbits. Arteriosclerosis 13, 571-8, 1993. 

86. The Scandinavian Simvastatin Survival Study Group. Randomised trial of cholesterol lowering in 4444 patients with coronary heart disease: the Scandinavian Simvastatin Survival Study (4S). The Lancet 1994;344:1383-1389. 

87. Sacks FM and others. The effect of pravastatin on coronary events after myocardial infarction in patients with average cholesterol levels. New England Journal of Medicine 1996;335:1001-1009. 

88. Shepherd J and others. Prevention of coronary heart disease with pravastatin in men with hypercholesterolemia. New England Journal of Medicine 1995;333:1301-1307. 

89. Newman TB, Hulley SB. Carcinogenicity of lipid-lowering drugs. JAMA 1996;275:55-60. 

90a. Ziajka PE, Wehmeier T.  Peripheral neuropathy and lipid-lowering therapy. South Med J 1998;91:667-68. Gaist D, Jeppesen U, Andersen M, Garcia Rodriguez LA, Hallas J, Sindrup SH. Statins and risk of polyneuropathy: a case-control study. Neurology 2002;58:1333-7. Ragi E. Neuropathy from statins. BMJ 2001 http://bmj.bmjjournals.com/cgi/eletters/322/7293/1019#17446 

90b. King DS, Wilburn AJ, Wofford MR, Harrell TK, Lindley BJ, Jones DW. Cognitive impairment associated with atorvastatin and simvastatin.  Read also Duane Gravelines report
90c. Golomb BA, Kane T, Dimsdale JE. Severe irritability associated with statin cholesterol lowering. QJM 2004;97:229-35.
90d. Golomb BA. Cholesterol and Violence. Is There a Connection? Ann Intern Med 1998;128:478-87.
90e. Edison RJ, Muenke M. Central nervous system and limb anomalies in case reports of first-trimester statin exposure. N Engl J Med 2004;350:1579-82. 
90a. Enig MG. Trans fatty acids in the food supply: a comprenehsive report covering 60 years of research. Enig Associates, Silver Spring, Maryland 1993.  
       Enig MG. Know Your fats. The complete primer for understanding the nutritions of fats, oils, and cholesterol. Bethesda Press, Silver Spring, Maryland 2000. 

91. Gurr MI. Dietary lipids and coronary heart disease: old evidence, new perspective. Progress in Lipid Research 1992;31:195-243. 

92. Mann GV. Diet-heart: end of an era. New England Journal of Medicine 1977;297:644-650. 

93. Mann GV. Coronary heart disease - "Doing the wrong things." Nutrition Today 1985;July/August:12-14. 

94. Oliver MF. Dietary fat and coronary heart disease. British Heart Journal 1987;58:423-428. 

95. Oliver MF. Might treatment of hypercholesterolaemia increase non-cardiac mortality? The Lancet 1991;337:1529-1531. 

96. Oliver MF. Consensus or nonsensus conferences on coronary heart disease. The Lancet 1985;1:1087-1089.
- Oliver MF. Dietary fat and coronary heart disease. British Heart Journal 1987;58:423-428.
- Oliver MF. Reducing cholesterol does not reduce mortality. Journal of the American College of Cardiology 1988;12:814-817.
- Oliver MF. Doubts about preventing coronary heart disease. Multiple interventions in middle aged men may do more harm than good. British Medical Journal 1992;304:393-394.
- Oliver MF. National cholesterol policies. European Heart Journal 1993;14:581-583. 

97. Pinckney ER and Pinckney C. The Cholesterol Controversy. Sherbourne Press, Los Angeles 1973. 

98. Reiser R. Saturated fat in the diet and serum cholesterol concentration: a critical examination of the literature. American Journal of Clinical Nutrition 1973;26:524-555. 

99. Reiser R. A commentary on the rationale of the diet-heart statement of the American Heart Association. American Journal of Clinical Nutrition 1984;40:654-658. 

100. Friedman M, Rosenman RH, Byers SO. Deranged cholesterol metabolism and its possible relationship to human atherosclerosis: a review. Journal of Gerontology 1955;10:60-85. 

101. Rosenman RH. The questionable roles of the diet and serum cholesterol in the incidence of ischemic heart disease and its 20th century changes. Homeostasis 1993;34:1-43. 

102. Smith RL. Diet, blood cholesterol and coronary heart disease: a critical review of the literature. Vector Enterprises. Vol. 1, 1989; vol. 2, 1991.
- Smith RL. The Cholesterol conspiracy. Warren H. Green. St. Louis, 1991.
- Smith RL. Dietary lipids and heart disease. The contriving of a relationship. American Clinical Laboratory 1989;Nov:26-33. 

103. Stehbens W. An appraisal of cholesterol feeding in experimental atherogenesis. Progress in Cardiovascular Diseases 1986;29:107-128. 

104. Stehbens WE. An appraisal of the epidemic rise of coronary heart disease and its decline. The Lancet 1987;1:606-611. 

105. Stehbens WE. Serum cholesterol and atherosclerosis. New Zealand Medical Journal 1988;101:795-797. 

106. Stehbens WE. Diet and atherogenesis. Nutrition Reviews 1989;47:1-12.
- Stehbens WE. The lipid hypothesis and the role of hemodynamics in atherogenesis. Progress in Cardiovascular Diseases 1990;33:119-136.
- Stehbens WE. Limitations of the epidemiological method in coronary heart disease. International Journal of Epidemiology 1991;20:818-820.
- Stehbens WE. The hypothetical epidemic of coronary heart disease and atherosclerosis. Medical Hypotheses 1995;45:449-454.
- Stehbens WE. Mechanisms underlying arterial fragility and the complications of atherosclerosis.  Pathobiology 1997;65:1-13
- Stehbens WE. Misuse of "coronary heart disease. Heart 1999;82:1-2
- Stehbens WE. The oxidative stress hypothesis of atherosclerosis: cause or product?  Medical Hypotheses 1999;53:507-515. 

107. Werkö L. Risk factors and coronary heart disease - facts or fancy? American Heart Journal 1976;91:87-98. 

108. Werkö L. Prevention of heart attacks. Annals of Clinical Research 1979;11: 71-79.
- Werkö L. Diet, lipids and heart attacks. Acta Medica Scandinavica 1979;206: 435-439.
- Werkö L. The enigma of coronary heart disease and its prevention. Acta Medica Scandinavica 1987;221:323-333.
- Werkö L. Analysis of the MRFIT screenes: a methodological study. Journal of Internal Medicine 1995;237:507-518. 

109. Other critical papers: 

· Ahrens EH. Dietary fats and coronary heart disease: unfinished business. The Lancet 1979;2:1345-1348. 

· Ahrens EH. The diet-heart question in 1985: has it really been settled? The Lancet 1985;1:1085-1087. 

· Altschule MD. The cholesterol problem. Medical Counterpoint Jan 1970, page 11; Can diet prevent atherogenesis? If so, what diet? Medical Counterpoint Nov 1970 page 13. 

· Apfelbaum M. Vivre avec du cholesterol. Éditions du Rocher, Monaco 1992. 

· Atrens DM. The questionable wisdom of a low-fat diet and cholesterol reduction. Social Science & Medicine 1994;433-447. 

· Berger M. The cholesterol non-consensus. In: Somogyi JC, Biró G, Hötzel D (eds), Nutrition and Cardiovascular Risks. Bibliotheca Nutritio et Dieta 1992;nr 49:125-130. 

· Berger M. Der Cholesterin-Non-Konsensus in der Primärprävention der koronaren Herzkrankheit. Zeitschrift für Kardiologie 1993;82:399-405. 

· Cliff WJ. Coronary heart disease: Animal fat on trial. Pathology 1987;19: 325-328. 

· Hulley SB, Walsh JMB, Newman TB. Health policy on blood cholesterol. Time to change directions. Circulation 1992;86:1026 1029. 

· McCormick J, Skrabanek P. Coronary heart disease is not preventable by population interventions. The Lancet 1988;2:839-41. 

· McMichael J. Prevention of coronary heart-disease. The Lancet 1976;2:569. 

· McMichael J. Fats and arterial disease. American Heart Journal 1979;98: 409-412. 

· Meade TW, Chakrabarti R. Arterial disease research: observation or intervention? The Lancet 1972;2:913-916. 

· Mohler H. Die Cholesterin-Neurose. Der Standpunkt des Ernährungswissenschaftlers. Salle-Sauerländer, Frankfurt am Main 1978. 

· Moore TJ. Heart failure. Random House, New York 1989. 

· Olson RE. CHD intervention trials and all-cause mortality. Circulation 1994;90:2569-2570. 

· Palumbo PJ. National Cholesterol Education Program: does the emperor have any clothes? Mayo Clinic Proceedings 1988;63:88-90. 

· Skrabanek P, McCormick J. Follies and fallacies in medicine. Tarragon Press, Glasgow, 1989. 

· Skrabanek P. Nonsensus consensus. The Lancet 1990;335:1446-1447. 

· Stallones RA. Ischemic heart disease and lipids in blood and diet. Annual Reviews of Nutrition 1983;3:155-185. 

· Worm N. Ernährung und koronare Herzkrankheit: Wie sinnvoll ist diät? (Nutrition and coronary heart disease: how important is diet?) Versicherungsmedizin 1995;47:116-121. 

110. The Lipid Research Clinic's coronary primary prevention trial results. 1. Reduction in incidence of coronary heart disease. JAMA 1984;251:351-64. 

111. Miettinen TA, and others. Multifactorial primary prevention of cardiovascular diseases in middle-aged men. JAMA 1985;254:2097-2102. 

112. Marmot MG, and others. Epidemiologic studies of coronary heart disease and stroke in japanese men living in Japan, Hawaii and California: prevalence of coronary and hypertensive heart disease and associated risk factors. American Journal of Epidemiology 1975;102:514-525. 

113. Marmot MG, Syme SL. Acculturation and coronary heart disease in Japanese-Americans. American Journal of Epidemiology 1976;104:225-247. 

114. LaRosa, and others. The cholesterol facts. A summary of the evidence relating dietary fats, serum cholesterol, and coronary heart disease. A joint statement by the American Heart Association and the National Heart, Lung, and Blood Institute. Circulation 1990;81:1721-1733. 

115. Anderson KM, Castelli WP, Levy D. Cholesterol and mortality. 30 years of follow-up from the Framingham study. JAMA 1987;257:2176-2180. 

116. Ravnskov U. Quotation bias in reviews of the diet-heart idea. Journal of Clinical Epidemiology 1995;48:713-719. 

