Heart health

outlook

Low density lipoprotein, or ‘bad’ cholesterol, is an accepted cause of heart disease.

Thediet debate

A high-fat dietis thought toincrease therisk of a
heart attack. But some say that the long-held dogma
of ‘bad’ cholesterol is flawed. By Natalie Healey

hortly after the end of the Second
World War, large numbers of wealthy
businessmeninthe United Statesbegan
dying from heart attacks. Shocked by
the obituaries mounting upin hislocal
newspaper, physiologist Ancel Keys decided to
investigate. His findings would fundamentally
change the way we eat for decades to come.
Keys couldn’tunderstand why high-powered
US executives, with access to plentiful food,
had much higher rates of coronary heart
disease than did people in post-war Europe,
where food shortages were common. Then it
dawned on him: could there be a correlation
betweenfatinthe dietand heart disease? Keys
presented his diet-heart hypothesis with
gusto at a World Health Organization meet-
ing in 1955. Six years later, his face appeared
on the cover of Time magazine, in which he
urged readerstoshunfatty foods suchas dairy
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products and red meat.

Keys’ Seven Countries Study, launched
in 1958, explored the diet, lifestyle and inci-
dence of coronary heart disease in nearly
13,000 middle-aged menin Finland, Greece,
Italy, Japan, the Netherlands, the United
States and Yugoslavia'. The findings showed
thatblood cholesterol levels and heart-attack
deathrates were highestin countries with diets
highinsaturated fat, such as the United States
and Finland. Around the time that Keys was
setting up his trial, the Framingham Study? of
more than 5,000 residents of aMassachusetts
townidentified high cholesterol as a major risk
factor for coronary heart disease.

Landmark studies such as these laid the
groundwork for the introduction of dietary
guidelinesinthe United States and the United
Kingdom during the1970s and 1980s. The rec-
ommendations advised citizens to reduce
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their consumption of saturated fat to about
10% of their total energy intake, to lower cho-
lesterol in the blood and therefore decrease
the chances of a heart attack. In the public
consciousness, alow-fat diet has been synon-
ymous with good health ever since.

Butnot everybody agrees. Uffe Ravnskov, a
Danishindependent researcher basedin Lund,
Sweden, dismisses the relationship between
dietary fats, cholesterol and coronary heart
disease, calling it “the greatest medical scan-
dalinmoderntime”. Critics such as Ravnskov
say datapointsinKeys’Seven Countries Study
were cherry-picked to fit the conclusion. For
instance, Keys did not include data from
France, where the occurrence of heart disease
was comparatively low at the time despite the
nation’s high-fat diet. Ravnskov’s The Inter-
national Network of Cholesterol Skeptics,
which has around 100 members — some of
them cardiologists — says millions of people
have been “badgered” into eating a “tedious
andflavorless diet” out of fear for their hearts.

Cholesterol confusion

Robert DuBroff, acardiologist at the University
of New Mexico in Albuquerque, used to take
the theory linking lipid in the diet with heart
disease as gospel. But around 15 years ago, he
noticed editorials critiquing the dogma were
cropping up in the scientific literature. The
debate prompted him to revisit the Framing-
ham Study. He was surprised to find that the
cholesterol levels of those who developed
coronary heart disease and those who did
not were pretty much the same, except when
total cholesterol was either exceptionally high
(more than 380 milligrams per decilitre) or
low (less than 150 milligrams per decilitre).
“For the vast majority of patientsin the middle,
cholesterol levels really did not distinguish
those who did or did not develop heart dis-
ease,” DuBroff says.

When cholesterol is implicated in causing
cardiovascular problems, it is not the lipid
itself that is the culprit, but rather the lipo-
proteins that carry cholesterol to and from
cells. Broadly, these can be categorized into
two groups: high-density lipoprotein (HDL),
colloquially referred to as good cholesterol;
and low-density lipoprotein (LDL), or bad
cholesterol, that clogs arteries and increases
the risk of heart attacks. This distinction was
determined in the 1950s by US physician
John Gofman. His experiments analysing the
blood plasma of people who had had a heart
attack foundbigincreasesinthelevels of LDL,
whereas HDL levels were lower than normal.
The cholesterol theory gained widespread
acceptance in 1984, when a trial of around
3,800 people found that those with lower
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levels of LDL had areduced risk of having a
heart attack or of needing bypass surgery?>.

The link between LDL and heart disease is
indisputable, says Jane Armitage, an epide-
miologist at the University of Oxford, UK. As
evidence, she points to studies of people with
familial hypercholesterolemia — a condition
thatarises from amutationinthe gene encod-
ingthe LDL receptor protein. This protein usu-
allyremoves LDL cholesterol from the blood,
butinpeople with the conditionitis faulty. As
aresult, people with familial hypercholester-
olemia have abnormally high levels of LDL cho-
lesteroland, if left untreated, are up to 13 times
more likely to develop coronary heart disease
than someone without the mutation.

The advent of statins — medication that low-
ers LDL by inhibitinga cholesterol-producing
enzymeintheliver —reinforced the view that
LDL cholesterol has asubstantial rolein heart
disease. In the early 1990s, the Scandinavian
Simvastatin Survival Study showed that the
statin simvastatin was effective at lowering
LDL cholesterolandreducing therisk of aheart
attack®. Since then, numerous randomized
clinical trials have shown that statins reduce
heart attacks, strokes and death. A review in
2016 concluded that, for every 10,000 people
with vascular disease, a daily statin would pre-
vent1,000 heartattacks, strokes and coronary
artery bypasses®. “For people to doubt that
statins save livesin high-risk people seems to
be just extraordinary in the light of the very
strong evidence,” says Armitage.

Some researchers, however, still have their
doubts. DuBroff argues that the substantial
body of evidence supporting statins has never
been properly validated. His systematic review
of published clinical trials comparing several
cholesterol-lowering drugs with placebos
found that the medications did not necessarily
reduce the risk of death®. And although most
specialists broadly consider the evidence for
statins to be strong, the same can’t be said
of cholesterol-lowering drugs with different
mechanisms of action, such as fibrates and
ezetimibe, he says. “If this concept of lowering
cholesterolis valid,” he asks, “then why aren’t
these other agents equally effective at reduc-
ing cardiovascular events?”

Fatorfiction

Armitage insists that the cholesterol theory
is scientifically sound, but she admitsit is dif-
ficult to draw direct conclusions about heart
disease fromdietary studies. Ingold-standard
randomized controlled trials, people replace
saturated fats in their diets with polyunsatu-
rated fatty acids, such as those found in veg-
etable oil, and this reduces the levels of LDL
cholesterolin the blood. But, curiously, most
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Ancel Keys on the cover of Time magazine.

trials have failed to show a mortality benefit.
Many other dietary studies looking at heart
disease are observational and rely on partici-
pants completing a food questionnaire from
memory —amethod that has its limitations.
“Such approaches give a general indication
of the types of food that are associated with
heart disease,” says Tim Chico, a cardiologist
at the University of Sheffield, UK. However,
“an association doesn’t prove that thereis a
causal link”, he adds.

“Emerging data are showing
us thatrefined sugarsare
likely the main culpritsin our
diet, not fat.”

This swirl of contradictory findings could
indicate that the perils of eating saturated fat
have been overstated, and that other dietary
componentsthat contribute tothe pathogen-
esis of heart disease might have been over-
looked. Four years before Keys appeared on
the cover of Time, British physiologist John
Yudkin floated the idea that the real danger
to public health was sugar. His findings were
largely ignored at the time. In 2016, however,
itwasrevealed thatinfluential researchinthe
1960s that had downplayed the role of sugar
incoronary heart disease had been funded by
the sugarindustry’.

Shortly after this revelation, results fromthe
PURE (Prospective Urban Rural Epidemiology)
study suggested that diets high in carbohy-
drates, not fats, arethetickettoanearly grave.
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The study found no association between high
fatintakeand the occurrence of heartattacks or
cardiovascular disease®. Moreover, it suggested
thatdiets highinsaturated fatactually reduced
therisk of stroke by roughly 20%. “Emerging
data are showing us that refined sugars are
likely the main culpritsinour diet, not fat,” says
lead researcher Mahshid Dehghan, anutrition-
istat the Population Health Research Institute
in Hamilton, Canada. But PURE was an obser-
vational study that relied on questionnaires,
and so had the same limitations as many other
nutritional studies.

DuBroffstops short of calling himselfan all-
outcholesterol sceptic, but heis convinced that
placing the blame on bad cholesterol gives, at
best, a partial picture. “Focusing just on LDL is
anoversimplification of avery complex disease
process,” he says. He points out that research
co-authored by Ravnskov found that people
with the highest level of LDL cholesterol seem
tolivelonger than those with the lowest levels®.
Andresearchin2019 suggested thatlevels of a
particularsubclass of LDL mightbeabetter pre-
dictor of heartattacks thanis the totalamount
of LDL present™®. Clearing up the confusion
about the effect of cholesterol, DuBroff says,
willrequire moreresearchinto other biochem-
icalmechanisms and dietary components that
could cause heart disease, suchasinsulin resist-
ance and inflammation (see page S8).

Despite critics poking holes in his most
famous work, Keys’ lifestyle seemed to have
worked for him. He died in 2004 at the age of
100, having followed a Mediterranean diet
(richin olive oil, starchy foods and vegetables,
and low in saturated animal fat) for most of his
life. Thisis the plan Chico recommends for his
patients. He’s not fussed if they want to forgo
the pasta and also make the diet low in carbo-
hydrates. “Why does it have to be an either-
or?” he says. “I would very much like to see a
more constructive discussion about how we
tackle the multiple influences of heart disease,
rather than a popularity contest between one
orthe other”

Natalie Healey is a journalist in London.
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