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Editorial

Roberto Ferrari, MD, PhD
David J. Hearse, BSC, PhD, DSc

CARDIOVASCULAR DISEASE PREVENTION:
UNITED WE CONQUER

ver the past century, life expectancy has increased by approximately 8 years.
Although this is a remarkable achievement, it is also a mixed blessing, and
there is a distinct downside to this success, chief among which is the dra-
matic inversion of the population pyramid that is projected to take place
in the not-too-distant future, made all the more acute by the drop in birth rates in
Western societies. This change in demographics is likely to have major consequences.

To start with, the post—-baby boom population aging means that there will not be
enough young people to ensure the sustainability of the funding of health care and
pension benefits for the elderly. This will have dire socioeconomic consequences,
which we are already starting to have to come to grips with in the Western world.

Furthermore, lifestyle, too, is undergoing sweeping changes. Major social milestones
are being crossed increasingly later in life, such as getting married, starting a family, and
assuming greater work responsibilities. No longer is it common to lose our parents
or even grandparents while we are young, and when this happens, we are unprepared
to cope with it.

But let’s not be spoilsports, we should give praise where praise is due. Much to our
pride, cardiologists can take credit for the lion’s share of extended life expectancy, with
6 of those 8 years, while all the other specialists taken together account for only 2 years:
oncologists, for example, can lay claim to only 2.4 months!

Yet although we as cardiologists may justifiably bask in our success, we should take care
not to drop our guard. Cardiovascular disease (CVD) is expected to continue being
the number one killer in the Western world for the next 20 years: we still have plenty
of work ahead of us.

Our potential scope of action is enormous. We have already proven that we can treat
and prevent CVD. Prevention is obviously better than treatment. However, whereas
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treatment rests entirely in the hands of the cardiologist, prevention, quite rightly, does
not and should not. And this leads us directly to the question posed in this issue of
Dialogues in Cardiovascular Medicine: who among doctors, cardiac societies, or politi-
cians, should be spearheading the prevention of CVD?

But what exactly is CVD prevention about? In CVD, the archenemy is atherosclerosis
and its clinical manifestations such as angina pectoris, myocardial infarction, transient
ischemic attacks, and ischemic stroke. However, since the ultimate cause of atheroscle-
rosis is still cloaked in mystery, all our attention is directed toward addressing modifi-
able risk factors such as smoking, sedentary behavior, nutritional imbalance, impaired
glucose tolerance and diabetes, hypertension, dyslipidemia, overweight and abdominal
adiposity, heart rate, socioeconomic status, etc.

Clearly, all of this is too much and too important to be left in the hands of the cardiol-
ogist or of the general practitioner alone. Firstly, because they simply do not have the
time, an, secondly, because they do not have the know-how to deal with such a complex
issue on their own.

It is all very well and easy to tell patients to “change their lifestyle” and draw up a list
of do’s and don'’ts, of pleasures forbidden and burdens imposed. Taken to the extreme,
the issue becomes a philosophical one, in the sense that if we are really in earnest
about preventing CVD, the majority (if not all) aspects of Western civilization will have
to be altered dramatically.

Of course, this is a pipe dream. Probably the most we can hope for is that the combined
efforts of politicians, policymakers, health authorities, insurance companies, scientific
societies, doctors, and allied professionals may be able to increase awareness among
populations and help countries in transition avoid making the same mistakes as the
more industrialized countries did in the past.

Changing the lifestyle of a population for the better is no easy task—ironically, getting
it to deteriorate is easily done enough: the negative influence of subliminal messages
from consumer society (TV, movies, Internet) is pervasive to the extent that even in
Italy, children now prefer burgers and chips to the traditional plate of spaghetti with
tomato and basil, which of course is the healthier option! Changing the lifestyle of

a population means challenging important vested economic interests—such as the
tobacco industry, to name but one. The introduction of legislation banning smoking in
public places in Italy has been effective in reducing tobacco consumption, and good
results in terms of reduction of CVD mortality are already noticeable. Amazingly, the ban
went down quite well in Italy, raising the hope that decisions of this type may increas-
ingly be understood by the population as being made for their own good and that of
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their loved ones. Similar legislation is now needed on many other fronts: reduction of
salt (and sugar) in bread and processed foods, use of more fibers, less fat, etc. This
means of course that the food industry will have to completely change its outlook.

The isolated cardiologist can only suggest some or all of these measures to his/her
patients, with more or less immediate short-term success. As for the long term, how-
ever, National Cardiological Societies are far more effective in getting governments to
actively promote the prevention of CVD. Thus, one of the major goals of the European
Society of Cardiology (ESC) is to influence European politicians, and this is exactly
what has been achieved over the past 5 years with the call to action by the European
Summit on CVD Prevention to develop a heart-friendly environment in Europe. The
Summit hopes to ensure the implementation of the 12 July 2007 resolution of the
European Parliament on tackling CVD, as well as that of the European Heart Health
Charter, officially launched in June 2007 in Brussels, and which has gained the support
so far of 14 European health promotion organizations.

By now it should be clear that in the battle to prevent CVD no-one is superfluous, all
are needed: we must abide by the motto of Churchill's famed Commandos: “United we
conquer.”

And what can Dialogues in Cardiovascular Medicine and its two editors in chief con-

tribute? Food for thought with this “Cardiovascular Disease Prevention” issue, which
raises relevant questions and provides a few leads.
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SC-5233 is 3-(3-keto-17B-hydroxy-
4-androsten-170-yl)-propionic
acid-y-lactone

SC-8109 is 3-(3-keto-173-hydroxy-
19-nor-4-androsten-17o-yl)-propionic
acid-y-lactone

SC-9420 is 3-(3-keto-7o-acetylthio-
17B-hydroxy-4-androsten-17c-yl)-
propionic acid-y-lactone
(Aldactone, spironolactone)

Figure 5. The relative potencies of three spironolactones in a single system (reversal of
urinary Na/K ratio in adrenalectomized rats receiving desoxycorticosterone acetate) are as follows:

Compound Subcutaneous Oral
SC-5233 100 1
SC-8109 250 9
SC-9420 70 46

Withdrawal of sodium
Adrenalectomy

Occlusion of renal artery
Renal encapsulation

+ +
Renin I’y Secretion of

secretion -------—--lo—____ > aldosterone or of
- similar corticosteroids

Loss of sodium | <

N\

| Sodium retention |:

T

Addition of salt (NaCl)
Overdose of {deoxycorticosterone/aldosterone} + NaCl

Figure 6. The Gross hypothesis for the mechanism through which renin and aldosterone secretion
are controlled (translated from the German). F. Gross, Senior Cardiovascular Pharmacologist, Ciba AG.
After reference 28: Gross F. Klin Wochenschr. 1958:36:693-706. © 1958, Springer Verlag.
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fects of chronic thiazide therapy. The
first published symposium on the clin-
ical use of aldosterone antagonists, in
1960, which was sponsored by Searle,
comprises 17 papers presented by
leading American clinical scientists
in the field of cardiorenal research.
Presentations were made on the ef-
fects of spironolactones on: primary
aldosteronism, congestive heart fail-
ure, nephrosis, hepatic failure, and hy-
pertension. The eminent editor, Pro-
fessor Bartter, described the purpose
of the meeting as “pooling of clinical
results” because of limitations both
of drug supply and patient material.24
By 1960, it became clear that spirono-
lactone was a novel diuretic with ad-
ditional antihypertensive effects.2>

While Searle was pursuing the exploita-
tion of the spironolactones, the Ciba
scientists were also synthesizing many
analogs of aldosterone, but for use

as an agonist with potential utility in
Addison’s disease and postoperative
shock. In 1958, Desaulles, working at
the Ciba Laboratories, provisionally
identified an endogenously produced
antagonist of aldosterone, which he
termed sodium excretion factor.26
Unfortunately, other investigators could
not confirm these findings. It is note-
worthy that no attempt was made by
the aldosterone research group to
identify aldosterone antagonists. This
is somewhat surprising in that Franz
Gross was carrying out experimental
canine studies to examine the action
of electrocortin in adrenalectomized
dogs, a preparation his group had been
using for the previous 10 years. It is
perhaps ironical that Professor Liddle,
who had been so deeply involved in
aldosterone research, published an
appreciation of Gross's work in 197827
in which he recollected that in a paper
in 1958 entitled “Renin und Hyper-
tensin, physiologische und pathololo-
gische Wirkstoffe?” he proposed the
hypothesis that the renin-angiotensin
system stimulated aldosterone secre-
tion, and was in turn suppressed by
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the sodium-retaining action of aldo-
sterone (Figure 6).28 Thus, given the
considerable biological expertise pres-
ent at Ciba, it remains a mystery as to
why no attempt was made to find an
aldosterone antagonist.

Spironolactone was marketed in the
early 1960s for the indications listed in
Table II. Initially, the therapeutic em-
phasis was on its diuretic activity, and,
subsequently, as second-line therapy
in essential hypertension.29 The rec-
ommended daily dose for treating hy-
pertension was 100 to 300 mg daily.
The optimal hypotensive effect is ob-
served after about 2 weeks’ dosing.

In the context of serendipity, pharma-
cokinetic studies subsequently found
that spironolactone is metabolized in
the liver to three metabolites, two of
which have equal antialdosterone ac-
tivity to the parent compound, each
having a terminal plasma half-life of 13
to 15 hours compared with the parent
compound, which has a half-life of 2
hours. Thus, spironolactone is basically
a prodrug.30

While spironolactone has useful clini-
cal effects, it has significant tolerabil-
ity problems due to painful gyneco-
mastia and menstrual disturbances in
premenopausal women. These side
effects are attributed to its androgenic
and progesteronergic properties. For
these reasons, spironolactone was not
used in trials of the effects of antihy-
pertensive therapy on morbidity and
mortality in the 1980s.

Given the affinity of spironolactone
and its metabolites, not only for the
mineralocorticoid receptor, but also
for the reproductive hormonal recep-
tors, there was clearly a need to iden-
tify a compound with significantly
greater receptor selectivity and conse-
quently improved patient tolerability.
Thus, new chemical analogs were iden-
tified in a revived program at Ciba
Geigy in the late 1970s, stimulated by
the then Research Director Dr Heini

Keberle and led by Dr Kalvoda, who
applied novel molecular modeling
techniques to the problem (personal
communication). Advances in the mo-
lecular biology of steroid receptors
permitted chemical analogs to be test-
ed for selective receptor binding prop-
erties. Several hundred steroid analogs
were tested for their competitive affini-
ties for mineralocorticoid, androgen,
and progesterone receptors. The intro-
duction of 9ar, I 1o epoxy groups into

e Primary hyperaldosteronism
— Diagnostic
— Preoperative management
— Maintenance for inoperable
patients

e Edematous syndromes
— Congestive heart failure
— Cirrhosis of the liver
— Nephrotic syndrome

» Essential hypertension

e Selected hypokalemic states

Table 11. Therapeutic indications for spirono-
lactone.

the spironolactone molecule resulted
in the discovery of more potent and
highly selective aldosterone antago-
nists, of which epoxymerenone (CGP-
30083) proved to be the optimal com-
pound. This compound, now called
eplerenone, was patented between
1983/84 (US patent number 4559,332)
and subsequently taken into clinical
trials.31

Due to an assessment of the costs of
preclinical and clinical development
in relation to the probable financial
return, the compound was not devel-
oped by Ciba Geigy but licensed to,
ironically, the Searle company. As a
result of these delays the compound,
which was shown to be effective for
the treatment of hypertension and
congestive heart failure (1994-2002),
was finally registered in the United
States approximately 18 years after its
chemical synthesis. Extensive clinical
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trials have confirmed that the improved
specificity of eplerenone is reflected
in the absence of gynecomastia and
menstrual disturbances.32

DISCUSSION

The evolution of our understanding of
the role of aldosterone in the patho-
physiology of cardiovascular disease
over the past 50 years is an excellent
example of the pivotal role of transla-
tional medicine in finding improved
medicines. The academic/industrial
collaboration between the Taits, Reich-
stein, and the Ciba steroid chemists
made aldosterone available for physio-
logical studies. No doubt other groups
would eventually have characterized
and synthesized aldosterone. It was
the Searle biologists Sturtevant and
Kagawa who had the imaginative
interest to examine the abandoned
spironolactone compounds in their
novel adrenalectomized and DOCA
rat models.15 The simultaneous col-
laboration with the clinical scientist
Liddle in Nashville must have been a
decisive factor in finally identifying
spironolactone (aldactone) as the pre-
ferred compound among five analogs
by studying them in human subjects.19
Presumably, the eminent Research
Director in Searle, Professor Victor Drill,
had a major influence in the decision
to pursue these compounds. This is
something that would be impossible
in today’s strict ethical and regulatory
environment, although the Food and
Drug Administration (FDA) is now try-
ing to encourage companies to carry
out early proof-of-concept clinical trials.

For the next 30 years, spironolactone
was regarded as a moderately useful
agent among the enlarging pool of
other cardiovascular agents such as
diuretics, angiotensin-converting en-
zyme inhibitors, and B-blockers for
treating both hypertension and conges-
tive heart failure. It was the realization
in the 1980s that aldosterone had a
range of extrarenal receptors and ac-
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tions, especially on the heart and
blood vessels, that renewed interest
in the field of aldosterone antagonists.
Mineralocorticoid receptors are pres-
ent not only in the kidney, but also the
brain, blood vessels, cardiac tissue, as
well as salivary and sweat glands. It
is probable that aldosterone acts as
a paracrine hormone as well as a sys-
temic one in some of these tissues.
Experimental studies in rats show that
sustained exposure to aldosterone
causes ventricular hypertrophy and
myocardial fibrosis independent of
effects on blood pressure.33 These
effects can be prevented either by
spironolactone or eplerenone admin-
istration. Clinical studies reveal that
elevated plasma aldosterone levels in-
crease both vasculopathy and cardiac
dysfunction.34

This new paradigm concerning the
systemic pathophysiological role of
aldosterone led to the evaluation of
aldosterone antagonists for their ther-
apeutic effects on morbidity and mor-
tality in patients with congestive heart
failure. Pitt et al,35 in a groundbreak-
ing trial, showed that adding spirono-
lactone (25 mg daily) to standard
therapy for congestive heart failure
reduced morbidity and mortality by
30% in patients with New York Heart
Association (NYHA) class III/IV. An
analogous study with eplerenone (25
to 50 mg daily) in patients with con-
gestive heart failure resulted in a sig-
nificant reduction in all-cause and car-
diovascular mortality.36 Clearly, there
is much yet to be learned about the
therapeutic potential of specific al-
dosterone antagonists, even 50 years
after their introduction into clinical
research.

We would like to thank Dr Kalvoda, Dr Keberle,
and Dr Scholer, as well as Drs Wyler and
Schilling (Roche AG) for invaluable discussions
and advice in the preparation of this paper.
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The strategy of prevention: lessons from cardiovascular disease

G. Rose
Br Med J (Clin Res Ed). 1981;282:1847-1851

ose coins the term “the prevention paradox”
in this paper based on his Adolf Streicher
memorial lecture in 1980; defined as “a mea-
sure that brings large benefits to the communi-
ty offers little to each participating individual.”
He juxtaposes the “mass” and “high-risk” strategies for
cardiovascular prevention. The mass approach is based on
the principle of shifting the whole distribution of a risk
factor in the population, eg, reducing blood pressure by
reducing population salt consumption, as compared with
a "high-risk” strategy that identifies those individuals with
very high blood pressure and advises them individually to
reduce their salt intake and take drug therapies. Although
these individuals are at very high risk of cardiovascular
disease (CVD), there are relatively few of them at the top
end of the distribution of blood pressure. So however suc-
cessful this individualized strategy may be for those being
targeted, it cannot impact on the larger proportion of
deaths occurring among the many people with slightly
raised blood pressure. Although their CVD risk is only
modestly increased, there are many more of them and so
their relative contribution to the total burden of CVD is
much greater. So hypertension clinics only offer a limited
answer to the wider population who will develop CVD.
Therefore, Rose argues that a mass strategy is inherently
the only answer to the problem of a mass disease. In this
case: reduce the exposure of the whole population to the

determinants of raised blood pressure rather than targeting 1981
only those individuals who have very high blood pressure.
However, from the individual's perspective the mass strate- The Centers for Disease Control and

gy offers little: some more than others and some not at all,
whereas the high-risk strategy will definitely benefit those
specific individuals to the extent that they comply with from Los Angeles have a rare form of pneumonia
the advice and treatment. This is the medical approach—
doctors identifying individuals at high risk and managing
them accordingly. The mass approach is political. the first recognized cases of AIDS;

Prevention report that 5 homosexual men
associated with a weakened immune system:
the Israeli Air Force destroys Iraq’s Osirak
nuclear reactor; and 800 passengers are killed

when seven coaches of an overcrowded train fall off

the tracks into the River Kosi in Bihar, India
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Sick individuals and sick populations

G. Rose

Int J Epidemiol. 1985;14:32-38

n this classic paper, Rose reflects on the etiology

and prevention of disease as a clinician concerned

with sick individuals, and as an epidemiologist con-

cerned with sick populations. He was throughout his

professional life both a physician and an epidemi-
ologist. Here Rose compares two approaches to prevention
of cardiovascular disease: the “high-risk” strategy, which
seeks to identify high-risk individuals and offer them indi-
vidual protection; and the “population strategy,” which
seeks to control the determinants of disease incidence in
the whole population.

The high-risk strategy is the traditional medical approach
to prevention and has several advantages. The intervention
is appropriate to the individual. Individuals will be moti-
vated to do something about their increased risk and so
will physicians. It is a cost-effective use of resources, and
the benefit-to-risk ratio is favorable. However, this approach
has a number of disadvantages. It involves screening to
identify those at high risk. It does not address the under-
lying causes of the disease in the population, but only
identifies those individuals who are susceptible to such
causes, and, however effective our individual care is, they
will always be replaced by more and more of the same. The
potential for this approach is limited because predicting
those individuals who are going to develop the disease is
very uncertain, at least in the short term. It is also limited
because a large number of people at a small risk may give
rise to more cases of disease than the small number who
are at high risk. Finally, it requires an individual to change
their behavior (eg, to give up smoking), which may run
counter to the behavioral norms for that population, and
thus more difficult for the individual to achieve.

The population strategy, in attempting to control the
determinants of disease incidence, has several powerful
advantages. First, it is radical because it aims to remove the
underlying causes that make the disease common. It also
has a much larger potential, compared with the high-risk
strategy, to prevent disease in the population as a whole.
Finally, it shapes the norms of behavior for the population
(eg, a smoking ban in all public places) and so it is much
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easier for the smoking individual to quit. However, this
approach also has its disadvantages of which the most
important is that a preventive measure that brings much
benefit to the population offers little to each participating
individual—which Rose termed the “prevention paradox.”

Although these two approaches are complementary, the
population strategy is paramount. Managing high-risk
individuals is a temporary expedient.

1985

British telecom announces it is phasing out
its emblematic red telephone booths;
Coca-Cola releases “New Coke”: the new drink
is a failure and the original formula is back
on the market after only 3 months;
and US Route 66, established on November 11,
1926, dubbed “Main Street of America,”

is decommissioned
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An updated coronary risk profile. A statement

for health professionals

K. Anderson, P. W. Wilson, P. M. Odell, W. B. Kannel

Circulation. 1991;83:356-362

he Framingham epidemiological study, which
started in 1948, followed up a cohort of healthy
white Americans who were free of cardiovascu-
lar disease (CVD), and related their lifestyles,
physiology, and biochemistry to subsequent
development of CVD. These pioneering investigators coined
the term “risk factor” to describe those personal character-
istics—smoking habits, blood pressure, cholesterol, dia-
betes—that were shown in this prospective cohort study
to be independently related to the risk of developing CVD.

Twenty-nine years later, Truett published a coronary heart
disease (CHD) risk equation for use by clinicians based
on a multivariate analysis of CHD. In addition to age and
sex, risk factors included systolic blood pressure, serum
cholesterol, cigarette smoking, glucose intolerance, and
left ventricular hypertrophy on the electrocardiogram. CHD
risk tables in the form of a handbook, based on Framingham
equations, were published in 1973, and this was followed
by an even simpler version of the equations on a pocket-
sized card. Yet, although the Framingham study became
famous for being the first to define the causes of CVD,
which led to risk factor intervention trials to reduce risk, the
CHD risk tables did not engage the interest of physicians.
Blood pressure was assessed and treated by physicians in
isolation as a disease called “hypertension” rather than seen
as one component of the total CVD risk of an individual.

This seminal paper by Anderson provided an update on
the equations, which informed the development of the
CHD risk chart in the Joint European Societies recommen-
dations on prevention of CHD published in 1994, as well
as many other versions of risk estimation around the world.
What distinguished Anderson’s updated coronary risk pro-
file from previous versions? First, the baseline examination
was a larger and more recent examination from this study
(1968-75) and included members of the original Framingham
cohort who were free of CVD and the second-generation
study population, the Framingham Offspring Cohort. Sec-
ond, the contribution of high-density lipoprotein (HDL)
cholesterol, which was measured for the first time in the
Framingham study in 1968, was included. The new equations
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were used to derive a worksheet for clinicians to estimate
CHD risk of patients by assigning a point score to each
risk factor, eg, cigarette smoking scored 4 points, diabetes
in women 6 points, and left ventricular hypertrophy on
the ECG 9 points. By adding up these points you could
relate this score to the probability (%) of developing CHD
over 5 or 10 years. The authors also provided a table to
compare the estimated risk for a given patient’s age and
sex to the average 10-year risk for the Framingham popula-
tion. Anderson et al suggested that estimating CHD risk
could be useful in projecting patient progress in clinic at
which preventive cardiology is the goal, such as managing
blood pressure and lipids.

Risk scores can provide a framework for intervention. They
did so for the first time in an official guideline in 1993 when
Jackson recommended managing blood pressure in the
context of absolute CVD risk.

1991

Edith Cresson is appointed France’s first
female prime minister by President Frangois
Mitterrand, but her unpopularity compels her

to leave office after less than one year;
Queen Elizabeth IT addresses the US Congress,
the first British monarch to do so;
and Prince Norodom Sihanouk returns to Phnom
Penh, Cambodia, after 13 years of exile, becoming
king two years later. The Guinness Book of World
Records identifies him as the politician
having served the world’s greatest

variety of political offices since 1941
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Management of raised blood pressure in New Zealand:

a discussion document

R. Jackson, P. Barham, J. Bills, T. Birch, L. McLennan, S. MacMahon, T. Maling

BM]J. 1993;307:107-111

ackson and colleagues’ seminal paper on the man-
agement of raised blood pressure represented a
paradigm shift in thinking about the concept of
“hypertension” and its treatment. In the 1950s,
the first drugs for lowering blood pressure were
used to treat malignant hypertension, often symptomatic,
with very high blood pressure levels, and usually fatal if
left untreated. Subsequently, randomized controlled trials
showed that treating less extreme cases of raised blood
pressure reduced the risk of cardiovascular disease (CVD)—
initially stroke and then coronary disease and renal disease.
As a consequence, the level for initiating antihypertensive
drug treatment was progressively lowered. However, blood
pressure is a risk factor for CVD, not a disease in itself. As the
blood pressure rises, so does risk of CVD, and so the defi-
nition of high blood pressure is arbitrary. Yet, in the early
1990s, guidelines for the management of blood pressure
based all decisions to treat on the blood pressure level alone.

Jackson et al asked the question, when is the risk of CVD
sufficiently high, in someone with raised blood pressure, to
justify drug treatment? In other words, they put the manage-
ment of blood pressure in the context of total CVD risk. He
illustrated this principal with a simple clinical example. A
60-year-old woman with a diastolic pressure of 100 mm Hg,
but no other risk factors, has an absolute risk of develop-
ing CVD of about 10% over 10 years, but would be eligible
for antihypertensive drug therapy. In contrast, a man of
70 years with multiple risk factors for CVD, but a diastolic
blood pressure of 95 mm Hg, which would give him an ab-
solute risk of say 50% over 10 years, may not receive drug
therapy. So he proposed that estimation of absolute risk
of developing CVD, based on an assessment of all risk fac-
tors, is a prerequisite to a decision about treating blood
pressure with drugs.

Jackson et al recommended that people with an absolute
risk of 20% or more in 10 years, and a sustained blood pres-
sure of greater than 150 mm Hg systolic or 90 mm Hg dias-
tolic (phase 5), should be considered for treatment to lower
blood pressure. To calculate absolute CVD risk, they used
data from the Framingham epidemiological study and ex-
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pressed this as a figure relating different levels of blood
pressure to numbers of risk factors (one, two, three, or
major) for men and women at different ages from 40 to 70
years. He defined risk factors as cigarette smoking, diabetes,
a ratio of cholesterol to high-density lipoprotein of >6:1,
a body mass index of >30 kg/m2, and a family history of
premature CVD (in a parent or sibling before the age of 55
years). A major risk factor was principally defined as the
diagnosis of symptomatic CVD. The authors qualified this
recommendation on absolute risk by acknowledging that
younger people in their 20s or 30s with blood pressures
greater than 150 mm Hg systolic or 90 mm Hg diastolic
may require blood pressure treatment even though they
are at low absolute risk. Similarly, people between the
ages of 40 and 60 years with blood pressure levels above
170 mm Hg systolic or 100 mm Hg diastolic may also bene-
fit from blood pressure-lowering even when their absolute
risk of CVD is less than 20%.

This recommendation to view blood pressure management
in the context of absolute CVD risk challenged the tradi-
tional view of “hypertension” and its management and was
followed by a succession of risk charts starting with the Joint
European Societies’ CHD Risk Chart in 1994 and then the
New Zealand Cardiovascular Risk Chart the following year.
The principle of total CVD risk being the overriding deter-
minant of whether or not to treat blood pressure in the
context of primary prevention is now universally accepted
by all international guidelines on CVD prevention.

1993

Poet and playwright, and former dissident Vaclav
Havel is elected President of the Czech Republic;
Spanish road racing cyclist Miguel Indurain
wins his third Tour de France, which he was
to win five times, five years in a row;
and the public is allowed inside the State Rooms

of Buckingham Palace for the first time
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Prevention of coronary heart disease in clinical practice.
Recommendations of the Task Force of the European Society
of Cardiology, European Atherosclerosis Society and European

Society of Hypertension

K. Pyordld, G. De Backer, I. Graham, P. A. Poole-Wilson, D. Wood

Eur Heart J. 1994;15:1300-1331

n 1992, Kalevi Pyorald, Professor of Medicine at the
University of Kuopio, brought together the European
Society of Cardiology, European Atherosclerosis
Society, and European Society of Hypertension in a
unique partnership to create a common European
agenda for prevention of coronary heart disease (CHD).
The recommendations of these three Societies for clinical
practice were announced at the World Congress of Cardi-
ology in Berlin in 1994. Central to this guidance was the
concept of risk: “For a proper assessment of CHD risk in
an individual, the presence or absence and the degree of
severity of each individual risk factor has to be considered.”
Up to this point, risk factor guidelines addressed single
risk factors, eg, management of “hypertension” or “hyper-
lipidemia,” resulting in undue emphasis being placed on
individual risk factors rather than total CHD risk. A new
Coronary Risk Chart was the centerpiece of these recom-
mendations, based on a risk function derived from Fram-
ingham. Using this chart, clinicians could estimate the
probability of their patients developing CHD over 10 years,
based on age, sex, smoking habit, systolic blood pressure,
and total cholesterol. A CHD risk of 20% or higher was a
signal for intensive risk factor modification, including the
use of drugs, if appropriate. The chart was published in
black and white to facilitate dissemination throughout Eu-
rope, and a full color version was distributed at the World
Congress. This European risk chart was the first of its kind
and was followed by the New Zealand Cardiovascular Risk
Chart, and other variations on the central theme of target-
ing those patients at highest multifactorial risk; the higher
the total risk the more intensive the intervention. This
unique European partnership between these three major
Societies broke the silo mentality of treating single risk
factors in isolation. This first Task Force laid the foundations
on which three subsequent Task Forces on cardiovascular
disease prevention in 1998, 2003, and 2007 were able to
enlarge this European collaboration of professional Soci-
eties and produce updated guidelines for evidence-based
preventive cardiology practice founded on the central
principal of total risk assessment and management.
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1994
The Zapatista Army of National Liberation

begins its war in Chiapas, Mexico;
the Church of England ordains its first
female priests; and Nature reports
the finding of the first complete

Australopithecus afarensis skull in Ethiopia
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Estimation of ten-year risk of fatal cardiovascular disease

in Europe: the SCORE project

R. M. Conroy, K. Pydérdld, A. P. Fitzgerald, S. Sans, A. Menotti, G. De Backer, D. De Backer,
P. Ducimetiere, P. Jousilahti, U. Keil, et al; SCORE Project Group

Eur Heart J. 2003;24:987-1003

he Joint European Societies’ recommendations

on coronary heart disease (CHD) prevention

in 1994 broke the mould of single risk factor

management by advocating total CHD risk

estimation as the prerequisite to deciding to
treat blood pressure or lipids. The CHD risk charts were
based on the Anderson Framingham equation, with the
caveat that this epidemiological study may underestimate
CHD risk in very-high-risk European populations, such as
countries in Eastern Europe, and underestimate risk in low-
risk populations of southern Europe.

A European epidemiological database was needed and this
was the birth of the SCORE (Systematic COronary Risk
Evaluation) project. Graham and colleagues pooled data-
sets from 12 European prospective cohort studies—205 178
persons (117 098 men and 88 080 women) with 2.7 million
years of follow-up and 7934 cardiovascular deaths, of which
5652 were deaths due to coronary heart disease—com-
pared with just [...] individuals in the Framingham study.
Ten-year risk of fatal cardiovascular disease was calculated
using a Weibull model in which age was used as a mea-
sure of exposure to risk (time) rather than as a risk factor.
Equations were calculated for high-risk and low-risk regions
of Europe, and for each of these regions you can either
calculate cardiovascular disease (CVD) risk using total
cholesterol or the ratio of total cholesterol/high-density
lipoprotein (HDL) cholesterol. The risk threshold for inter-
vention was defined as a total CVD risk of 5% or higher for
fatal cardiovascular disease over 10 years.
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2003

The final signal is received from NASA’s Pioneer 10
space probe 7.5 billion miles from Earth;
an American businessman is admitted to the
Vietnam France Hospital in Hanoi with
the first diagnosed case of SARS;
and the Human Genome Project is completed,

with 99% of the genome sequenced
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Exercise-based rehabilitation for patients with coronary
heart disease: systematic review and meta-analysis of

randomized controlled trials

R. S. Taylor, A. Brown, S. Ebrahim, J. Jolliffe, H. Noorani, K. Rees, B. Skidmore, J. A. Stone,

D. R. Thompson, N. Oldridge
Am J Med. 2004;116:682-692

vidence for cardiac rehabilitation was first sum-

marized by Oldridge who reported in 1988 that

patients receiving exercise therapy had fewer

cardiac deaths and longer survival compared

with those with usual medical care. Subsequent
updates of this original meta-analysis, three in total, and
further trials, found the same result: reductions in total
and coronary mortality ranging from 20% to 32%, but no
reduction in the risk of recurrent myocardial infarction or
revascularization.

Taylor and colleagues’ paper updated the systematic review
of exercise-based cardiac rehabilitation and meta-analysis
and addressed previous concerns regarding applicability
of this evidence to routine clinical practice. Previous meta-
analyses had not reported outcomes of secondary preven-
tion through risk factor modification and the impact of
modern cardioprotective drug therapies on the magnitude
of benefit of exercise-based cardiac rehabilitation. A total
of 48 randomized controlled trials were included with a to-
tal of 8940 patients with coronary artery disease. Of these,
19 trials were exercise only, 30 were comprehensive cardiac
rehabilitation (in combination with psychosocial or educa-
tional interventions), and 1 trial directly compared exercise
with a comprehensive approach. Overall cardiac rehabilita-
tion was associated with a significant reduction in all-cause
mortality (odds ratio [OR], 0.80; 95% confidence interval
(CI), 0.68 t0 0.93), and total cardiac mortality (OR, 0.74; 95%
(I, 0.61 to 0.96), and trials conducted in the last decade
(with increasing use of revascularization and cardioprotec-
tive drug therapies) continued to show benefits of cardiac
rehabilitation. However, there were no differences in rates
of nonfatal myocardial infarction, coronary artery bypass
grafting (CABG), or percutaneous coronary intervention
(PCI) with cardiac rehabilitation.

For risk factor management, the proportion of patients who
were smoking was reduced significantly with cardiac reha-
bilitation (OR, 0.64; 95% CI, 0.50 to 0.83). However, other
risk factor changes were more modest. Systolic blood pres-
sure was significantly reduced, but only by 3.2 mm Hg
(95% CI, -5.4 to -0.9 mm Hg), and there was no reduction
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in diastolic pressure. Total cholesterol was only reduced by
-0.37 mmol/L (95% CI, -0.63 to -0.11 mmol/L) with no sig-
nificant difference in low-density lipoprotein (LDL) levels.
These modest reductions suggest that drug treatments were
not being effectively used in these programs. So, apart from
smoking, these cardiac rehabilitation programs did not
impact on risk factor management to the extent now possi-
ble with a combination of a lifestyle intervention, focusing
on both diet and physical activity, and using modern drug
therapies to lower blood pressure and modify blood lipids.
Diabetes, which is an important risk factor for coronary
artery disease, was not addressed in this meta-analysis.

Interestingly, Taylor et al tested several a priori hypotheses
on the effect of cardiac rehabilitation on total mortality

across particular subgroups: type of cardiac rehabilitation
(exercise only versus comprehensive cardiac rehabilitation);
dose of exercise intervention (based on a composite mea-

sure of duration of exercise, plus intensity, frequency, and
length of exercise sessions); and program duration. There
was no difference in outcome, expressed as total mortality,
between exercise-only versus comprehensive cardiac reha-
bilitation. Nor was there any difference by exercise dose

(which is surprising) or duration of the programs. The latter
finding is in contrast to the first review by Oldridge who

reported a greater reduction in all-cause death, with reha-
bilitation trials with follow-up lasting more than 36 months.

So, do we only need to offer our coronary patients an exer-
cise program of light intensity and short duration? The an-
swer is unequivocally no. These results are hypothesis-gen-
erating and need to be rigorously evaluated in randomized
controlled trials assessing clinical and cost-effectiveness.

2004

Arsenal FC remains undefeated for a whole season
to win the Premiership title; the last Oldsmobile
rolls off the assembly line; and Canada wins the

World Ice Hockey Championship in Prague



Dialogues in Cardiovascular Medicine - Vol 14 - No. 2 - 2009

Summaries of Ten Seminal Papers - Kotseva

Meta-analysis: secondary prevention programs for patients

with coronary artery disease

A. M. Clark, L. Hartling, B. Vandermeer, F. A. McAlister

Ann Intern Med. 2005;143:659-672

lark et al, in this meta-analysis, aimed to de-
termine the effectiveness of secondary preven-
tion programs, with and without exercise, in
patients with coronary artery disease. Sixty-
three randomized controlled trials were identi-
fied, including 26 trials that were not included in a system-
atic review of cardiac rehabilitation (see Taylor RS et al,
Am ] Med. 2004;116:682-692), and this meta-analysis is
based on 21 295 patients. The risk ratio for all 40 trials
reporting all-cause mortality was 0.85 (95% confidence in-
terval [CI], 0.77 to 0.94), and this result differed over time:
0.97 (95% CI, 0.82 to 1.14) at 12 months and 0.53 (95% ClI,
0.35to 0.81) at 24 months. In those trials reporting follow-
up at least 5 years after initiation of the program the ben-
efit was clearly sustained with a risk ratio of 0.77 (95% ClI
0.63 t0 0.93). There was no heterogeneity in treatment effect
between the three types of secondary prevention programs
included, namely, programs without exercise, programs with
exercise, and exercise-only programs. The risk ratio for all-
cause mortality in all exercise-based programs (27 trials
and 6940 patients) was 0.83 (95% CI, 0.72 to 0.96) compared
with a risk ratio of 0.87 (95% CI, 0.76 to 0.99) for the nonex-
ercise-based programs (14 trials and 9202 patients). The risk
ratio for recurrent myocardial infarction was 0.83 (95% ClI,
0.74 t0 0.94) over a median follow-up of 12 months, and this
outcome did not differ between the three types of programs.
These beneficial results should not be viewed as “best case
scenario,” as trial participants assigned to control groups
also received better than usual care, and therefore the im-
pact on all-cause mortality and recurrent myocardial infarc-
tion is likely to be even greater in everyday clinical practice.

Despite these impressive benefits, other studies consis-
tently demonstrate that fewer than 50% of patients with
coronary artery disease access prevention and rehabilitation
programs. In addition, those groups less likely to be re-
ferred, to attend, and to complete such programs are often
those in greatest need, such as women, the elderly, low-in-
come groups, and ethnic minorities. The clinical challenge
is to increase access to, and participation in, comprehen-
sive prevention and rehabilitation programs for all patients
with atherosclerotic disease.
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2005

In Bucharest, Romania, Adriana Iliescu
gives birth at 66, becoming the oldest woman
in the world to do so;

Prince Charles weds Camilla Parker Bowles,
who assumes the titles of Her Royal Highness
and Duchess of Cornwall;
and on December 31st, another second
is added, 23:59:60), called a leap second,
to end the year 2005: the last time
this occurred was on June 30, 1998
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Multiple risk factor interventions for primary prevention

of coronary heart disease

S. Ebrahim, A. Beswick, M. Burke, G. Davey Smith

Cochrane Database of Systematic Reviews. 2000, Issue 4. Art. No.: CD001561. DOI: 10.1002/14651858.CD001561.pub2.

vidence from single risk factor interventions such

as lowering blood pressure, or lowering choles-

terol, is impressive. So when you intervene on all

cardiovascular risk factors at the same time—

stopping smoking and reducing blood pressure
and cholesterol—you would expect the combined effect to
be impressive. In this systematic review from the Cochrane
Collaboration the evidence from randomized controlled
trials of multiple risk factor interventions in primary pre-
vention of cardiovascular disease (CVD) is summarized with
surprising results.

Interventions used counseling and/or educational ap-
proaches with or without pharmacological interventions in
relation to smoking cessation, reducing blood pressure, and
cholesterol. Thirty-nine trials meeting the selection crite-
ria were analyzed and 10 of these reported clinical events.
The pooled odds ratios for total and coronary heart dis-
ease (CHD) mortality were 0.96 (95% confidence interval
(CI], 0.89 to 1.04) and 0.96 (95% CI, 0.92 to 1.01), respective-
ly. So multiple risk factor interventions have very limited,
if any, impact on mortality. However, the authors qualify
this statement by pointing out that a small (about a 10%
reduction in coronary mortality), but potentially important
benefit of treatment may have been missed. Importantly,
in the 38 trials reporting risk factor changes, the odds of a
reduction in risk factor prevalence were 20% (95% CI, 8%
to 31%), which is an important health benefit. In contrast,
the mean difference in systolic blood pressure between in-
tervention and control was only -3.6 mm Hg, and the reduc-
tion in cholesterol only -0.07 mmol/L, which, although
statistically significant, is very modest. Indeed these dif-
ferences may be overestimates of the treatment effect, be-
cause they are based on those who stayed in the trials. More
intensive lifestyle intervention, and the appropriate use of
drug therapies, would produce larger differences in risk fac-
tor control, which would be expected to further reduce CVD.

What this review highlights is the apparent discrepancy
between the unequivocal benefit of single risk factor trials,
eg, to lower blood pressure, and those observed in multi-
ple risk factor trials.
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2006
Grigori Perelman is awarded the Fields Medal

for proving the Poincaré conjecture,
one of seven Millennium Prize Problems;
Slobodan Milosevié is found dead in his cell
at the UN war crimes tribunal’s detention center;
and Basque terrorist organization ETA declares
a permanent cease-fire in their campaign

for Basque independence from Spain
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Prevention of cardiovascular disease. Guidelines
for assessment and management of cardiovascular risk

World Health Organization
WHO Library: Geneva, Switzerland. 2007

oncommunicable diseases, of which half

are due to cardiovascular disease (CVD), are

predicted to increase substantially over

the coming years, and much of this disease

burden will fall on low- and middle-income
countries. This World Health Organization (WHO) report
departed from the traditional view of CVD prevention by this
organization in moving the focus from single risk factors
to total risk assessment and management. In contrast to
the 2003 WHO/International Society of Hypertension (ISH)
statement on management of “hypertension” (the single
risk factor approach), this document provides guidance to
policymakers and health care workers on how to target in-
dividuals at high risk of developing CVD, at all levels of
the health system and in different resource settings, using
evidence-based and cost-effective preventive approaches.
This guide to CVD prevention was based on the total risk
approach to prevention of CVD elaborated in the World
Health Report of 2002. The centerpiece is the new WHO/ISH
cardiovascular risk prediction charts that were developed
for each of the 14 WHO subregions.

The charts only provide approximate estimates of CVD
risk in people who have not already developed cardiovas-
cular disease. These risk estimates represent the average
for the subregion and do not capture the variation in CVD
risk within subregions or countries. They are a useful tool
for health care workers to identify those at high CVD risk,
and to motivate patients, particularly to change behavior
and, when appropriate, to take antihypertensive and lipid-
lowering drugs and aspirin. The charts are available for
people with and without diabetes. In settings where facili-
ties for measuring cholesterol are not available, versions
of the prediction charts that do not use cholesterol are
available. The risk factors included in the charts—age, sex,
smoking habit, systolic blood pressure, cholesterol, and
diabetes—do not encompass all factors that contribute to
the development of CVD. Health care worker must therefore
take into account obesity (and especially central obesity),
family history of CVD, a sedentary lifestyle, low high-den-
sity lipoprotein (HDL) cholesterol, raised triglycerides, dys-
glycemia (impaired fasting glucose and glucose intolerance),
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and other factors such as ethnicity and socioeconomic sta-
tus. The CVD risk thresholds for intervention are stratified
according to resource setting: high-resource, 20%; medium-
resource, 30%; and low-resource, 40% risk of developing
CVD over 10 years. There are huge differences in the preva-
lence of high-risk individuals between WHO regions. For
example, in European region C, about 40% of men have a
CVD risk of 30% or higher, compared with only 4% in African
region E.

The obijective of this report is to reduce the incidence of
heart attacks, strokes, renal failure associated with hyper-
tension and diabetes, as well as the need for amputation
of limbs because of ischemia, by reducing total CVD risk.
It is an evidence-based framework for CVD prevention that
can be adapted to suit different political, social, cultural
and medial circumstances.

2007

Ban Ki-moon becomes the new United Nations
Secretary-General; former chess world champion
Garry Kasparov is arrested in Moscow for
participating in a banned march; and Gordon
Brown is elected Leader of the UK Labour Party
and Prime Minister of the United Kingdom
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