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The fallacies of the lipid hypothesis

UFFE RAVNSKOV
Magle Stora Kyrkogata 9, 22350 Lund, Sweden

Abstract
Most researchers to-day consider that a high intake of saturated fat and elevated LDL cholesterol are the most important
causes of atherosclerosis and coronary heart disease. The lipid hypothesis has dominated cardiovascular research and
prevention for almost half a century although the number of contradictory studies may exceed those that are supportive.
The harmful influence of a campaign that ignores much of the science extends to medical research, health care, food
production and human life. There is an urgent need to draw attention to the most striking contradictions, many of which
may be unknown to most doctors and researchers.
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The lipid hypothesis consists of two main postulates.
The first says that a high intake of saturated fat raises
blood cholesterol and the second that high cholesterol leads to atherosclerosis and cardiovascular
disease. The philosopher Karl Popper is usually
cited as codifying the principle of falsifiability that
scientific theories must meet. The lipid hypothesis
conforms to this requirement: if saturated fat promotes cardiovascular disease by raising cholesterol, a
high intake should be followed by high total and/or
low-density-lipoprotein (LDL) cholesterol and
should be associated with an increased risk of
achieving cardiovascular disease; a decreased intake
should reduce that risk. If high total or LDL
cholesterol causes atherosclerosis, people with high
cholesterol should be more atherosclerotic and run a
greater risk of achieving cardiovascular disease than
people with low cholesterol, and a lowering of total
and/or LDL cholesterol should lead to regress, or at
least to a slower progress of atherosclerosis and to a
lower risk of cardiovascular disease. If these outcomes are not found, that is, if saturated fat does not
reliably increase cholesterol, if cholesterol does not
reliably predict atherosclerosis and cardiovascular
disease, the theory must be accepted as false. In the
following I shall demonstrate that the postulates have
been falsified effectively in many studies.

Saturated fat
According to all official guidelines a diet rich in
carbohydrates and poor in fat, in particular saturated
fat, is said to be the best non-pharmaceutical way to
prevent cardiovascular disease. The main argument
against saturated fat is that a high intake raises blood
cholesterol. A strong contradiction of this statement
is that the lowest cholesterol concentrations ever
seen have been measured in African tribes whose
diet consists almost entirely of animal food (1). Even
if this is considered an exception  in such a complex
system, the standards of falsifiability are not absolute
 the cholesterol-raising effect cannot be considered
highly predictable, because in at least ten recent
controlled low-carbohydrate trials, where intakes of
saturated fat were 37 times higher than the recommended upper limit, total or LDL cholesterol
remained unchanged. As the concentration of small
dense LDL particles is a stronger risk factor for
cardiovascular disease than LDL cholesterol itself it
is also a contradiction to the theory that LDL size is
inversely associated with intake of saturated fat (2).
Even if a high intake of saturated fat raised
cholesterol to any extent in more balanced diets,
this is surrogate outcome. The crucial question is
whether a high intake leads to cardiovascular disease,
but few studies support that notion. At least
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30 cohort and case-control studies including more
than 300 000 individuals have found that coronary
patients have not eaten more saturated fat before
their first heart attack than others (1). More at odds
is that in at least seven cohort studies stroke patients
had eaten significantly less. There is no support from
autopsy studies either: low-consumers are just as
atherosclerotic as high-consumers (1), and a metaanalysis of the controlled, randomised dietary clinical trials found no effect of reducing saturated fat,
either on coronary morbidity, coronary mortality, or
total mortality (1).
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High cholesterol
Contrary to the widely held belief among doctors
and researchers, there is little evidence that high
cholesterol leads to cardiovascular disease. Autopsy
studies of individuals who have died from nonmedical causes have confirmed Landé and Sperry?s
observation from 1936 of an absence of an association between total or LDL cholesterol and degree of
atherosclerosis, measured before death or immediately after (Figure 1) (2). A few autopsy studies of
patients with cardiovascular disease have found a
weak association, probably because such studies
always include proportionally more patients with
familial hypercholesterolaemia. As the latter on
average always are more atherosclerotic than others,
and as their cholesterol is higher, their inclusion
automatically creates an association between cholesterol and atherosclerosis, although, as explained
below, their higher degree of atherosclerosis may
not be due to their high cholesterol (Figure 2) (3).
Some studies of young and middle-aged men have
found high cholesterol to be a risk factor for
coronary disease, whereas others have not (4). On
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Figure 2. Association between degree of atherosclerosis and total
cholesterol at autopsy. It is obvious that the weak association
disappears after exclusion of individuals with cholesterol above
350 mg/dl. (9 mmol/l). Redrawn from Solberg et al. (see ref. 7).

the other hand, high cholesterol has not been found
to be a risk factor in patients with diabetes (4),
patients with established heart disease (3), patients
with terminal renal failure, (5) or in women (3), and,
most surprising, rarely in old people (6), although at
least in Sweden more than 90% of all coronary
deaths occur in people above age 65. Also contradictory is that neither the concentration of LDL nor
total cholesterol predict the degree of progress of
angiographic changes (7), and neither are associated
with peripheral atherosclerosis or intermittent claudication (8). In cohorts of people with familial
hypercholesterolaemia, LDL or total cholesterol do
not predict future coronary heart disease or peripheral atherosclerosis; those with moderately elevated
cholesterol run the same risk as those whose
cholesterol is 23 times higher than the mean value
in normal people (912). Indeed, in one study those
with the highest cholesterol had the lowest risk of
heart disease (12). Even Brown and Goldstein were
aware of the lack of an association between cholesterol and cardiovascular disease among these people.
Thus, in a 1983 paper they wrote: ‘‘Among FH
patients (both heterozygous and homozygous), there
is considerable variation in the rate of progression of
atherosclerosis, despite uniformly elevated LDL
levels.’’(13). The explanation may be that other
hereditary abnormalities are seen in some of these
people, for instance a predisposition to abnormalities
of the coagulation system, which is a strong risk
factor for coronary heart disease in familial hypercholesterolaemia (14).

Cholesterol; mg/dl
Figure 1. Association between degree of atherosclerosis and total
cholesterol concentration in the blood in 40 men and women
between 5069 years, who had died violently without preceding
disease. The figure is constructed using data from Landé and
Sperry (see ref. 7).

Cholesterol lowering does not prevent
cardiovascular disease
Meta-analyses of the cholesterol lowering trials
before the introduction of the statins found no effect
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The lipid hypothesis
of cholesterol lowering on heart mortality; indeed,
total mortality increased (15). Statin treatment is
able to lower heart mortality, but the effect is trivial,
it is only present in high-risk, young and middle-age
male patients, and the small effect achieved is
probably due to the statins? pleiotropic effects, not
to cholesterol lowering, because there is no association between initial cholesterol, or degree of cholesterol lowering, and the clinical or angiographic
outcome (3,6).
Unfortunately, the statins have many side effects,
such as muscular problems, liver damage, renal
failure, depression, amnesia and nerve damage, as
well as impotence, abortion and severe birth defects
(1619). According to the reports from the statin
trials, all of which have been sponsored by the drug
companies, side effects are mild and rare, but
underreporting is prevalent. Muscular symptoms
for instance are said to occur in less than one
percent, but researchers independent on the drug
companies have found the frequency to be 64% (20)
and 75% (21). This side effect may not only be
painful, it also hampers exercising, the most important, the cheapest and the least harmful measure
in the prevention of heart disease.
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cholesterol live longer than older people with low
cholesterol, and this author has tabulated the many
clinical studies that have confirmed the benefits of
high cholesterol in various types of infectious diseases (6).
Conclusions
The cholesterol hypothesis has failed to stand up to
the standard of falsifiability. In a medical theory, it
takes more than one counter-example, but this
review has pointed to the numerous studies that
contradict basic predictions. Although I have followed the literature in this field meticulously for
almost 18 years I may have overlooked supportive
studies. However, a few supportive studies cannot
outweigh the large number of contradictory ones.
But the cholesterol campaign continues, inappropriate studies are funded and controversial studies are
either ignored or cited as if they were supportive
(15,26). There is, however, increasing awareness
that the diet-heart hypothesis is sustained by a
number of social, political and financial factors,
most of which have little to do with science or any
established success in public health.

High cholesterol may be beneficial
By 1992, a meta-analysis of 19 cohort studies
including more than 600 000 men and women
from many countries had found that cholesterol
was inversely associated with mortality from respiratory and digestive diseases (22), most of which were
of an infectious origin. The observation was in line
with a large number of epidemiological, laboratory
and experimental studies showing that high cholesterol protects against infections (6). The main effect
seems to be exerted by the LDL molecule. For
instance, mice with FH challenged with bacterial
endotoxin by injection with Gram-negative bacteria,
had an 8-fold increased LD50, and a significantly
delayed and overall lower mortality than control
mice. Also, pharmacologically induced hypocholesterolaemia led to a markedly increased endotoxin
mortality that was returned to normal after injection
of exogenous lipoproteins; and the haemolytic effects
of Staphylococcus aureus a-toxin was prevented by
adding purified LDL to the test tube (6). In
agreement with this idea, individuals with familiar
hypercholesterolaemia had a longer life expectancy
than others before year 1900, where the main cause
of mortality was infectious diseases (23). A recent,
large follow-up study found that their average lifespan was normal because the increased coronary
mortality was balanced by a decreased mortality
from other diseases (24). Older people with high
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