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Section 1:

| am Michel de Lorgeril. | am cardiologist and researcher at the School of Medicine at the
Grenoble University in France. And the title of the conference is Cholesterol-Lowering
Medications from Science to Medicine. There will be two conferences the first one is Origin of
the Controversy.
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And there is at present an intense controversy about the question: Is cholesterol the main cause
of cardiac death. Since 2 years, the controversy has been more intense. It started with the
publication of a trial named ENHANCE, continuing with the trial named JUPITER. And this
controversy is chronically fed by the publication of several negative trials. But | will tell you - |
will explain that at the very beginning of the controversy there was with Vioxx Affair.
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Well, when talking about cholesterol as a possible cause of cardiac death, there are in fact
three scientific fields, experimental medicine for instance in the tube [ph] or in an experimental
animal. There is observational epidemiology in a large population, but without experiments.
And finally, there are clinical trials, and clinical trials must be randomized and double-blind and
it is the only way to demonstrate the cause-effect relationship in medicine. If | want to
demonstrate that cholesterol or elevated cholesterol is the cause of cardiac death, | need clinical
trials. This is a very long story, it started approximately in 1994. Of course | cannot discuss all
the trials since 1994. And in this conference, | will rapidly overview those published in the years
2008 and 2009. | will discuss as a cardiologist, as a physician doctor, not as a “theoretician.”
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Section 2:

Since the 90s, the prevention of coronary heart disease (CHD) is thought to be dependant of a
new class of drugs named statins. Statins are actually very effective cholesterol-lowering drugs
and they were shown to apparently decrease the risk of coronary heart disease in randomized
trials. Since that period, the protective effect of statins is claimed to be the best scientific
evidence that cholesterol is the main cause of coronary heart disease and cardiac death.
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However, that official or industry-sponsored view is at present strongly disputed by many
scientists and physicians, including in Japan, and this physician and these scientists are
independent from the industry and usually free of conflicts of interest. This is a very important
issue to understand that cholesterol question.
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Section 3:

What are the origins of the present controversy? The first indication that there is a problem with
cholesterol lowering drugs came with the publication of that article in the British Medical Journal
in 2004 as you can see on this slide, the prescription of statins drugs increased massively
between 1996 and 2002, this is the blue curve. But in the same time, the admission rate for
myocardial infarction or other acute coronary events was very steady, this is the red line. It is
difficult to understand why as prescription of statins in millions of people here in the United
Kingdom, but it is the same thing in the United States, it is the same thing in France, the same
thing in Italy for instance. It is difficult to understand why prescription of these drugs in millions
of people in Irish people in fact do not result in improvement of the prognosis in terms of
cardiovascular risk.
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The second point was that terrible Vioxx Affair. This is a copy of very known French newspaper
Le Monde, and it is just the first page in December 2004. It is a typhoon on the world
pharmaceutical industry. | don’t have time to discuss and to present Vioxx affair, but it is very
important for any physician, for any scientist to go to internet, and to know what was the Vioxx
Affair. In fact, it was simply the demonstration that as a big business in the pharmaceutical
industry made very bad job. In fact, they publish wrong trials, wrong data regarding anti-
inflammatory drugs.

(RZARIEDOVWTORE L - EVR HROBESEZES ZREW)
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And in fact, 3 years later, after the Vioxx Affair, these industrial, not only Merck, but also Pfizer

did confess that they were wrong and they paid a lot of money about $5 billion for instance for
Merck to stop the controversy.
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But there was not only the problem with anti-inflammatory drugs. This is an example of The

Neurontin Legacy, this is a famous paper published in the New England Journal of Medicine in
2009.
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Section 4:

Finally, if we have to summarize the Vioxx and many similar affairs, | would just say bias, spin,
misreporting in clinical trials during the 19’ and 2000 years. And the obvious conclusion that it
is at the moment of the Vioxx Affair it was time for full access to trial protocols and results.
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It means scientists and physicians need raw data to understand as a clinical trial and to be sure
that there is no bias, no spin and no misreporting. The question was terrible and this is a paper
published by Marcia Angell a previous Editor in Chief of the New England Journal of Medicine
and you can see here that she published in the Journal of the American Medical Association in
2005 that the industry-sponsored clinical research is a broken system. It means that physician
and scientists cannot trust the industry-sponsored clinical research. It is time for a drastic
change.
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But for us when discussing the problem of cholesterol and statin, the next question after Vioxx
Affair and also after the new regulation for clinical trials, which were imposed by the health
authorities, by the governments in many countries including the United States and Europe and
probably in Japan. Next important questions are - are the effects of statins true2 Are the
previous statin trials flawed? And if the statin trials have been flawed, what should we conclude
about the theory that cholesterol or elevated cholesterol is the main cause of coronary heart
disease and cardiac deaths?
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In other words, now we must examine whether cholesterol reduction actually results in a
decrease of coronary heart disease risk and also whether statins actually decrease the risk
independent from their effect on cholesterol level.

cEWEZNIE, S ALATO-UVETTEEMREEDY XIHNEZEH. SSICAYFUNIALART
O—JUETERE ERIIC. AYICYRI7EFSEZNZEFNDRITNIXRSERL,
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Section 5:

And in that context is very important to review a number of clinical trials, but among them | think
one is very important, it is the so-called ENHANCE trial published in April 2008 in the New
England Journal of Medicine. The title is Simvastatin with or without ezetimibe in Familial
Hypercholesterolemia. Why ENHANCE trial is so important?

* IOV TERNOAT, WKDOHDERKRHBROBRENEE LB STce TR THOESHEERHD
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It is because with regards to the cholesterol hypothesis, this trial was designed not to fail. If we
believe to the theory that the cholesterol should be lower, the ENHANCE trial was designed not
to fail, why?2 Because this combination of drugs ezetimibe and statin is highly effective to
decrease cholesterol level. In addition, because of the combination of drugs, the contamination
by side-effects was very low just because the statin was given at low dosage, low rate of side
effect. And ezetimibe is a drug not absorbed in the digestive tract, it means that also in that
case side effects are supposed to be low.

COFERFIALATA-NUBEHFHISTNIRFERBRUBVWKSICERETENTW e, HLIALATA-ILIE
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BOETRIFUVOREENHS . BWERBENRZ WS e oo TEFITICEAULTIEH
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Second point it is the patients tested in ENHANCE trials are patients with familial
hypercholesterolemia. This is a highly selected population, but in that population, the risk of
cardiac death is, in theory - | mean if we believe to the cholesterol theory, the risk of cardiac
death is directly proportional to cholesterol level.

c ZHB & UT. ENHANCEEHRRBREESIL AT O—/LIME (FH) BFEZHERE S U GEALRNE
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Section 6:

It means that if we are able to decrease cholesterol level in this patient, we expect to have a
drastic effect on the risk of cardiac disease.

C ZOEFTIALATA-NZETIZIENTEZRSIE. REDY RV ICBUTHNGHRZ R
TEHI&Ildb,

There were two analyses in that trial, a longitudinal analysis and a transversal analysis. | will
not discuss the point, but | encourage the audience to go through the articles, through the raw
data published in the article in the New England Journal of Medicine. In that table, you can see
that there was including in the Simvastatin monotherapy, the control group, there was a drastic
reduction of LDL cholesterol, the so-called bad cholesterol with a 39 reduction of LDL
cholesterol. When there was addition of ezetimibe to Simvastatin, this is a green arrow, there
was a 56 reduction of LDL cholesterol level. At the same time, we also had a reduction of the
inflammatory marker, C reactive protein, minus 23 percent in the control group and minus 49
percent in the experimental group. What was the result?2 It does not work.

* COBKRFABRTIIZDDOAMZIT> T\, HETRIDIT S BRI TH D, D RICD W TR
N7IEWHY, EERICIZNew England Journal of MedicinelCRERSINILHXZDEHD (R) £F vV
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Now, if we look at the effect of these two treatments, on the intima media thickness in carotid or
femoral arteries. We can see this is a red arrow, the average of six segments at baseline was
exactly the same in the two groups because the two groups were randomized; and after 24
months of treatment, you can see, this is the second red arrow and we have longitudinal
analysis only; in the Simvastatin monotherapy we can see there was no change, no change at
all despite drastic reduction of cholesterol level of LDL cholesterol's level; 0.70 average of six
segment at baseline and 0.70 after 24 months of treatment.
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In the same time with a more drastic reduction of cholesterol level, in the experimental groups,
Simvastatin plus ezetimibe there was absolutely no effect on the intima-media thickness. You can
say that when looking at the average of six segment, that there was 0.69 at baseline and 0.71
after 24 months. It means that the intima-media thickness increased in the experimental group
despite a 55 reduction of LDL cholesterol and also highly significant reduction of the
inflammatory marker. It means that these two treatments totally failed to change the
atherosclerotic development rate in these patients.

* SSIBMRILATO-METHARShRER (VYN RIFYEIEFITOHME) TH. W
B-HIEIEE (IMT) [EX U CREBICEMTH > fco SNFTDTFINRAIZ0.69TH D, 244 B1(30.71
EEAD. DED. ERETIDLNS5%EHET L. UNBREN—N—DEELREREZF >TETL
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Section 7:

Interpretation of ENHANCE are in this slide despite drastic reduction of cholesterol and
inflammatory markers and contrary to the expectation, progression - we see progression rather
than reduction of atherosclerosis in both groups and also this is the longitudinal analysis. And in
the transversal analysis, you can see that there was no difference between groups in the intima-
media thickness despite major difference for cholesterol between groups.
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As this negative result was published with a delay of 2 years and after a kind of attempt to
manipulate the data, the ENHANCE trial was badly seen by the media and health authorities
including the US Congress in America and resulted in major change in the way of seeing the
cholesterol investigators and also the cholesterol theory. Obviously also in the cholesterol field,
it was not possible to trust data coming from commercially sponsored clinical trials.

This was a consequence, of the result of ENHANCE trial in the medical community.

CIOFRAT A IRERIE2FESARNEN, LDDT—YREEROSNZEONB Il X T T
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This is another consequence of the ENHANCE trial. Just look - this is a paper published in the
Journal of the American College of Cardiology. Just looking at the last sentence of the
paragraph. The result of ENHANCE even brought the question, the role of low density
lipoprotein cholesterol as a proven surrogate of atherosclerosis. This is a very important - just
published in 2008 December and this is a very important aspect of the evolution of the ideas
about cholesterol.

* ZNIFENHANCEREEDH > —D DIERTH SN, Journal of the American College of Cardiology I
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Section 8:

If we summarize rapidly the consequence of ENHANCE - on the left, we have the view before
ENHANCE trial, and on the right, the view after ENHANCE trial. Before ENHANCE, the lower
the better. It was claimed everywhere. After ENHANCE, many cardiologists, many scientists
were thinking that cholesterol-lowering is not so important; taking a statin is a critical point.

* ENHANCED#ER A= FEICE DD ETNIE. XT71 RARIZENHANCERERRTI O =T, Al
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Second, before ENHANCE trial; IMT was considered a very good surrogate endpoint of
coronary heart disease. After ENHANCE, IMT was not considered a good surrogate endpoint.
At present, most clinical trials do not use IMT as a surrogate endpoint. Before ENHANCE, this is
the third point, cholesterol lowering is enough to launch a new drug. After ENHANCE, most
scientists, most cardiologists are thinking that only an effect on hard clinical endpoint, for
instance cardiac death, acute myocardial infarction, should justify the launch of a new anti-
cholesterol drug. And the fourth point, familial hypercholesterolemia patients should maximally
benefit from cholesterol lowering. It was the opinion of most scientists before ENHANCE, but
after EHANCE, many people were thinking that familial hypercholesterolemia is not the
appropriate clinical setting to test anti-cholesterol lowering treatment.

s ZEEHDA E LT, ENHANCERERDRIE Tld. AR-FEIEE (IMT) IBBREZEDIEEICT i
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BN THDIENRAREEZTWS, MFERE LT REESILATO—/LIMGE (FH) 2&EHA. O
LRATFO-IMETEET—BFBREEERIT5EI o, Inld. FEAEDRFEENENHANCERTICE
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At the same time of the publication of the ENHANCE ftrial, another controversy was started. It
was not about cholesterol in general, but about the last statin put on the market. This statin is
rosuvastatin. And at the moment when ENHANCE was published, investigators of another trial
testing rosuvastatin, the JUPITER trial, announced that JUPITER trial should be prematurely
stopped because of highly significant effect of rosuvastatin on the risk of cardiovascular
mortality. And the investigators and sponsors, this is clearly indicated on this slide, claim that
there was unequivocal evidence of reduction in cardiovascular mortality and morbidity among
patients treated with rosuvastatin. And this is a very important trial because it is a last trial
published about statin and | will discuss this trial in another conference.
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Thank you very much for your attention. Now this conference is finished and | will discuss the
follow-up of the ENHANCE trial and the JUPITER trial in another conference. Thank you very
much for your attention.
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