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"In view of the fact that atherosclerotic compllca—
' ™. ~~"tions cause a majority of the deaths in this country and a
! substantial proportion of the disability, it is recommended
that immediate efforts be made to prevent premature athero-—
sclerotic complications."

A

1 ' _ L - - - Second National Conference on
' : ' Cardiovascular Diseases,
Summary Papers, 1964.

"Coronary Heart Disease has reached enormous propor-
ﬁions, striking more and more at younger subjects. It will S
result in coming years in the greatest epidemic mankind has
faced unless we are able to reverse the trend by concentrated
research into its cause and prevention.:

- . "The Board expressed a wish that countries most affected
by cardiovascular diseases increase their efforts both to set
up efficient services for control and to carry out more exten-
sive research programmes."

L1

;/ Executive Board, World Health
' Organization, 1969.
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I. THE NEED FOR A NATIONAL COMMITMENT TO PRIMARY PREVENTION AS

THE PRINCIPAL MEANS OF CONTROLLING A MAJOR PUBLIC HEALTH PROBLEM -~

“ CORONARY HEART DISEASE AND OTHER ATHEROSCLEROTIC DISEASES.

“Atherosclerosis is the major spec1f1c type of arterxosclerosxs
affllctlng mankind, Its hallmark is an accumulatlon of fatty materlals N
(1ipids), cholesterol most prominently, in the.walls of medium and
large arteries. The clinical manlfestatlons of this dlsease reflect
the 1schem1c complications of severe atherosclerosis., The central
problem, therefore 1s the prevention of the severe form of this.disease,
particularly its premature occurrence, e.g., before age 65. |

Morbidity, disability and mortality rates from atherosclerotic
diseases ~- coronary heart disease (CHD), cerebrovascular, aortic,
renal vascular and peripheral vascular disease -- remain extremely
“high in the United States and constitute one of the principal challenges
to medical science and public health. This report is based principally
on the extensive research data available concerning the critical
problem of.coronary heart disease. However, its conelusions are
probably applicable to atherosclerosis wherever it occurs.

| The National Health Examination Survey of 1960-62 estimated that

3.1 million Amerrcan adults age 18 to 79 had definiteAcoronary heart
diseese and 2.4 million had suspect CHD, together representing about
5 per cent of thﬁ;population (Table 1 ) ( 1 ). It was further
estimated that of Americans under age 65, almost 1.9 million had
‘definite CHD and 1.6 million had suspect CHD,

Every year about a million persons in the United States
experience either a myocardial infarction or sudden CHD death. .There are over

600,000 deaths each year due to CHD. (Table 2) (2). Over 200,000

.
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more succumb to atherothrombotic disease of major,arterial vessels
. s .

in other parts of the bodXA ApprOhlmately 165 OOO of the coronary

14

deaths occut in persons under 65 years of age, with a greater toll
(3 to 1) among men than ;;;en. For middle-aged men, the United States
has one of the highest CHD death rahes in ‘the world (Table-3) ¢ by 5 )y,
Analysis of mortality trends glve no slgn that these hlgh death rates
are decroas1ng (Fig. 1 ) ¢ 3 ).

A No?th American man has about one chance in five of déQéloping

clinical CHD before age 60, mostly in the form of myocardial infarction

(Fig. 2 ) ( 6, 6a-k ). " About 25 per cent of those experiencing

‘a first premature heart attack die within three hours of onset of .

symptoms, often prior to hospitalization and before medical care can
be obtalned (Table &) (s, 6a-k 7). Anether 10 peL cent die within
the flrst Weeks after their attack. For those middle-aged persons
fortunate enough to recover, prognosis for 1ongev1ty is markedly
1mpa1red They are approximately five times as likely to die within -y
the next,flve_years' as . those without a history of prev1ous édronary
disease (6;t6a-k, 75?1; In most cases death is due to recurrent acute
coronary episodes. Clinical atherosclerotic disease in the arteries.
of other organs is similarly associated with a ;educed life expectancy.

These facts strongly indicate that major progress in controlling
atherosclerotic diseases is possible.only hy primary prevention -=
reduc1ng first clinical episodes by preventing severe atherosclerosis

and its compllcatlons. This must be the main strategic thrust of a

national effort to control coronary heart disease during the years ahead.
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‘ II. THE POSSIBILITY OF ACHIEVING PRIMARY PREVENTION OF ATHERO-
SCLEROTIC DISEASES.

.

. ’ A. 'Association of Fisk factors with atherosclerotic diseases =--

major risk factors: Many studies conducted over the past 25 years have
‘demonstrated associations between certain biochemical, physiological and

environmental factors and the development of premature coronary heart

4

disease. Numerous risk factors for CHD.have been identified.such as
high in saturated fat-cholesterol-calories,;

habitual diesﬂ'elevated blood 1ipids™, hypertension, cigarette smoking,

hyperglycemia (diabetes mellitus), obesity, sedentary living, psycho-~
a positive
.social tensions, andfamily history of premature atherosclerotic disease,
Of central importance in evaluating the association between risk
factors and CHD is the finding that arterial lesioms cannot generally

be produced experimentally in animals without a substantial modification

of the diet involving increased intake of cholesterol and fat, leading

to elevation of serum lipid levels. Similarly, with very few : i
exceptions, human populations consuming diets high in saturated fat

. and cholesterol have high mean serum cholesterol levels and high

© e e e e P U 5 S —— -

+"Hyperlipidemia" is the generic term for elevation of one or more of the
blood (serum) lipids, i.e., cholesterol, triglycerides, phospholipids. The
most extensive research on the relationship between the blood lipids and
the atherosclerotic diseases has involved serum cholesterol. Recent evidence
suggests that elevated serum triglycerides may also be related to increased
risk of CHD. - '

The water-insoluble serum lipids are dissolved in the blood stream by
combination with proteins to form several types of serum lipoproteins.

The association between lipoprotein patterns and CHD is currently under
further study to asseéss whether any of the types have predictive or

diagnostic value over and above that of serum cholesterol and
triglyceride levels alone or in combination ( 38).

*Comprehensive reviews of research (animal, experimental, clinicopathologic
and epidemiologic) on the atherosclerotic diseases are available in ‘
the recent scientific literature (10-37), This section summarizes evidence
considered most pertinent to the matter of achieving primary prevention.

: : . e
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incidence and mortality rates from premature CHD. Huﬁan populations
consuming diets low in cholesterol and saturated fat have low mean
serum cholesterol levels and low incidegée.and mortality rates from

'prematuré CHD. Within any population group, again with few.exceptibns,

the risk of developing premature CHD increases as the serum cholesterol
* level rises. This fact has been extensively documented. for the American

male population in several prospective epidemiologic studies (Fig. 3,
! o

cf. also Fig. 11 below ) ( 6, 6a-k ). The relationship

—

.~ | between level of serum cholesterol and disease

is continuous. With increasing cholesterol concentration risk is
i . increased. There is no evi&ence of a critical level of serum cholesterol
which separates high from low risk individuals.

Detailed data on relationships among diet, gerumzlipids and
preﬁature CHD are available from many studies. TFor example, the
International Atherosclerosis Project éuantitated the degree of athero-
sclerosis of the aorta and coronéry arteries at autopsy in over 31,000
persons age 10 to 69 who died during 1960-65 in 15 cities throughout
the world. Marked geographic differences in the extent and severity
of atherosclefbsis were observed (Fig. 4 ‘) ( iZZL: ). Populations
in those countries with a high intake of saturated fat and high serﬁm
cholesteroi levels had more severe atherosclerotic lesions than did
populations in countries with low ééturatgd fat intake and low serum

cholesterol levels. Decedents from the United States showed the
greatest degree of,involvement. |

Repeatéd analyses of internmational mortality statistics have
&ielded coméarable findings. The most recent data deal with mortality’
rates for Zé developed countries including the British Commonwealth,
Europe and North America (Table-B ) f 4, 5 ). The sizeable

h
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- differences in CHD mortality rates for middle-aged males correlate
positively with differences in nutritional factors, e.g., total
caldfies, saturated fat, and cholesterol. The United States is near

.

~the top of the list with_high per capita levels for all of these indices

and for ﬁortality.
*  Data collected in research on living populatioﬂq are consistent
with those obtained from autopsy studies ‘and mortality statistics.
An exteasive Teport from a prospective international study of 18
population §amp1es in seven countries .- Finland, Greece,.Iéély, Japan,
Netherlands, United States and Y;goslavia -- deals with observations
on'approximately 12,000 men originaliy age 40-59 who have been studied
] vfor about a decade ( 39, 40 ), .On initial examination, marked
differences in prevalence of CHD were recorded among the populati&n
' gamples from the seven éountrieé (Fig; 5) ( 40 . ).' For samples
wigh high prevalence'of CHD, including middle-aged American men, the
rate was 6yer four times greater than for those from countries with
low prevalence. ’
Data on five year CHD incidencé,and mortality rates are consistent
with.thé prevalence data (Fig. 5 ‘and Tablé 5) '(Ad). The highest féée year
incidence rates were recorded for menvfrom Eastern'Finland and the
United States -- over 120 and 80 per 1,000 respectivély. In contrast,
five year incidence rates were about 20 per 1,000 or less for men in
Corfu, Crete, Dalmatia and Japan. pifferences in CHD mortality rates were frequé:
’:;ly paralleled by differences in total mortality rates' (Table.?)_ .
(40 ). Tﬁis finding supports the conclusion that the differences
. in CHD rates were not due to diagnostic variability. Différences in
CHD prevalence, incidence and mortality rates among the ﬁopuiations of

these countries were significantly related to saturated fat intake and

. serum cholesterol level (Figs. 6-8 ) ( :4OA: ) .

»
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Recent clinical studies using angiography to assess narrowing of
coronary arteries have further strengthened the evidence on the association

between serum lipid levels and CHD. Middle-aged patients with substantial

—~—a

narrowing of the coronary arteries had levels of serum cholesterol,

triglycerides or bath significantly higher than those of patients with-
LS . . - .

out such narrowing ( '41.’ ). \

" Hypertension also aggravates the atherosclerotic process, particularly

in the presence of hyperlipidemia. This conclusion is supported by

““impressive clinical “and experimental data as well as by prospective

epidemiologic findings demonstrating gignificant correlations between

blood pressure and the subsequent development of CHD . (Fig. 9, 11 ).(6,.bg-k).
This relationship between blood pressure and CHD risk_is continuous.

At each higher step of the blood pressure écale risk %s increased,
Hypertension has also been established as a major risk factor for
.ce¥ebrovascu1ar disease, including atherothrombotic cerebral infarction

and cerebral hemorrhége (Fig. ? );4(6,.6éfk). |

.

The 1964 Surgeon General's report on cigarette smokine established

that on the ;verage cigarette smokers in the quted States have a

70 per éent gréater chance of developing CHD than non-smoker$ ( 7,42r~ ).
Recent data from several prospeqtive studies in this country have con-

firmed this finding and strengthened the associétion between smoking and
atherosclerotic diseases;m(ﬁ,_§a-k,743-45). "The largest of these has involved

one million men and women ( 46 D). VThis showed . that for each

sex and age group CHD mortality increased with increased intensity of
éigarette smoking (Table 6 ) ( _Qaf: ). Men age 45-54 smoking two

or more packs of cigarettes a day were at highest risk.

. The younger the age group, the higher the relative risk

'
PR
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associated with cigarette smoking (Table 7) (6, 6a-k, 47, 48). It has also been

demonstrated that the association between cigarette smoking and CHD risk is inde-

“pendent of such other risk factors as serum cholesterol level and blood pressure

—~—

(Fig.10 ) (6, 6a-k 49, 50). In addition, three studies have recently shown

".that ,atherosclerosis of aorta and/6r coronaty arteries is more severe at autopsy .

M . \
in persons who had been habitual cigarette smokers prior to death compared to those

‘who had never smoked (Fig.ll )  ( 51, 54).

Finally, as the annual supplements to the Surgeon General's report have

. \
noted, research progress has been recorded in elucidating possible mechanisms

vwhereby smoking may exert its deleterious effect on the atherogenic process (43-45).

; Morbidity and mortality rates from CHD among Americans living in the same

communities differ markedly particularly when classified with respect to all

three of the foregoing risk factors — serum cholesterol, blood pressure and

LTS

cigarette smoking -~ considered simultaneously, Detailed data are now availa~

ble féom the pooled findings qf six major U. S. prospective studies dealing with
7,594 middle~aged Americen men free of cliﬁicai CHD at initial examinatioﬁ (Fig. 12;
(6;:§eFk)i:.Those free of the three riek faceors — hypercholesterolemia, cigarette
smoking‘and hypertension — experienced much ioWer CHD merbidity“end moxrtality

rates over a ten-year period than did the groups of men with any two or all three

of these traits. CHD. mortality'feté was>dne-third.£o one-sixth as high and the sucd
pLtatily -< ne . 1

‘death rate wasuene-fourth to one-sixth as high, " As a result of the low

mortality rate from atherosclerotic diseases, the men free of these maJor risk

factors had less than one-third the ten-year mortallty rate from all causes than

‘the "7 men with these traits » -and about one-fifth the total mortality rate of those

with"all three risk factors.'
These impressive findings indicate that these three risk factors =

hypercholesterolemia, hypertension and cigarette smokihg ~~ are properly




i
designatcd major risk factors for plbnqtuve aL1crosclc ic discase,

—~— -espcc1ally coronary heart discase. This designation is appropriate,

- first because of the impact of these factors on risk,'particularly
when present in combination, second because of the consistency of the
findings from multiple'studigs,and third becausé of the frequency of

) . '

occurrence of these factors singly and in combination in the American

i Ppopulation. All three are potentially amenable to pPrevention and control, .

B. Association of risk factors with atherosclerotic dlseases -

other risk factors. Clinical diabetes mellitus has been recognized for
yeérs as a serious risk factor for atheroscleroticvdisease. This
; relationship has been extensively documented:in retrospective stu@ies
dealingAWith coronary, cerebrovascular and peripheral vascular disease
( ?9,-55' ). These investigations héve shown that diabetics have
étherosclerotic disease more often, more séverely and more prematurely
: than nondiabetics. A long~term prospectlve study in industry of persons
age 25«64 -- involving an average of more than 73,000 men and women -- L
has confirmed the role of dlabetes as a risk factorr espec1allj when hyper;
ten31on is also present (Table 8) ( 56).
| Recent retrospective studies also indicate that persons with mani-
festations of atherosclerotic disease (coronary, peripheral and cerebral)
exhibit abnormalities in glucose tolerance more frequently than clinical
. controls ( 29, 55.). -
Finally, long-term prospectiv¢ studies in U.S. population groups

indicate that asymptomatic hvperglycemia — so-called chemical or qub-clxnlcal

L4

diabetes — is also an independent rlsk factor for atherosclerciic ...case
.of major coronary, cerebral and pe;ipheral arteries ( Figs., 13 and 14)A
(29, 55, 57 - 59).
'Obesity is another trait implicated as a significant coronary risk -

factor. For many years, data have been available from life insurance

-
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actuarial studies indicating that overweight persons have an increascd

risk of dying from doronary and cerebrovascular diseasc. Risk is

‘a function of degree of overweight (' 60 ). Although these data

indicate an increase in xisk, it is smaller than that recorded for such

factors as hypercholesferolemia, hypertension and cigarette smoking.

Long-term prospective studies have &lso noted an increased risk of
. N . i)

CHD in overweight men in the United States (6, 6a=k, 29, 61). However, the

findings are not entifely consistent. They suggestAthat the association
between 6ve;weight and CHD risk may be largely attributable to the
increased proneness gf overweight men to‘hyperténsion, hyperlipidenmia

and diabetes, Mo&erate overweight =-- in the absence of these risk factors
and cigéreﬁte smoking =- apparently is associated withfonly a modest
increase in risk.

Epidemiological evidence suggests that sedentary living contributes

to the risk of premature atherosclerotic diseases in the economically

developed countries (25, 29, 62-67). ' This evidence is not entirely consistent

noxr has the role of possible confounding variables been fully clarified.

Furthermore, the apparent impact .of sedentary living on risk of coronary
heart disease observed in some studies is less than that for the major
risk factors.

-

Psycho-social tensions related to personal life situations and/or

,those inherent in cultural circumstances have long been suspect as

factors related to premature CHD. This view has recently received

support from several studies. For example, data from investigations

- on personality-behavior .patterns and social incongruities are consistent

with this hypothesis, Data have also been obtained indicating

N~

a detrimental effect of social and geographic mobility and urbanization (16, 25,

29, 68-71). 7" These various psycho-social influences may be conditioning

-




or aggravating risk factors in our society, particularly in the pres—

3

, “"ence of other traits enhancing proneness to premature CID. Clinical
T ‘and unusual fatigue)

experience indicates that emotional crisciﬂéay precipitate acute events

—(e.g.,.myocardial infgrcEIBn, stroke) in persons with pre-existing
severe atherosclerotic diséase..
& ’ ’ ‘ .
> Most of the positive findings indicating association between
various psychorsociai factors ;nd premature CHDAhave beeﬁ fecorded in
i P '
ﬁ} single investigations and they require confirmation. This s  under-
standable in view of the complexity of measurement in this area:

Coronary heart disease has long been thought to be related to

family history. Evidence exists indicating an increased risk of CHD

in close relatives of persons who experience a heart attack early in life, e.g.,

'pri§rftp“ég§“50 (20,#28; 29, 35, 36, ]2-755. There are numerous examples of
multiple premature attacks within families. In contrast there is 1ittle‘
evidence for familial aggregation when the disease first occurs late in
life. It is likely éhat some of this predisposition is mediated by
familial resemblances in risk factors, e.g., hypercholesteroiemia, hyper-. i
tension and diabetes. Most of the p%edisposing influegces are under

both genetic and environmental control; families sharé.;lnot only genes

but.also living habits such as eating patterns and smoking. .

C. Modification of risk factors: Certain risk factors can be

avoided, controlled or corrected by abpropfiate changes in mode of life.
Thus, prevention or control of hyperlipidemia may be effected for most
persons by acceptable modification of the dwet (17, 19, 24, 25 28 29 33, 34 38

, 76). Weight
'reductlon alone frequently lowers elevated serum triglycerides, blood pressure and

N

plasma glucose levels of obese patients. In addition, well-tested

pharmacologic measures are available for the control of hypertension

10
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not responsive to dietary nanagemeqt alone (Flg.‘IS) (29 64, 77 78)

[n]
[¢9]
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r
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— - - smoklng is also amenable to prevention or correction on a large scale,

as shown by recent declines in the proportion of cigarette smokers

-

in the American population (Fig, 16 and Tables 9, 10) (79-82),
. Research studles have been done to evaluate 1on~-term effects

of modlfylng diet compositlon c1garette smoking and hyperten31on.‘

i Change in diet comvosition: Studies have bcen conducted in both

~ . animals and man to determine whether changes in composition’ 6f the diet
have an effect on the atheroslcerotic process, and on incidence and
mortality from CHD, Change from a high to a low cholesterol diet has
resulted in a decrease in seze of atherosclerotic plaques in experimental
animals_(18; ?6,‘?9);"AEvidence on this matter , available for many years
from research with non-primate species, ;has recentlé been supplemented
by significant confirmatory findings on reversibility of lesions in
primates ( Table 11 and Flg. 17) (83).

In man, data on the opposite trend -- i.e., effects of increasing
saturated fat and cholesterol intake -- have been reported in several
epidemiologie studies, ForAexample, migrents (e.g., Japanese, Neapolitans)
to the United States from areas with low-‘EOronary heart dlsease

~—"
death rates have higher serum lipid levels and higher CHD death rates, o
espec1a1}y for males, as compared to rates in thelr native countries (12 2,..27, 29).

Reports are also avallable-lndlcatlng.that reduction in calorie,
fat and cholesterol intake can read~to regresslon of lesions in man ( 29 t ).

~ Data ‘on thls matter in the older literature have recently been supplemented

by phy31olog1c evidence suggesting partial regression of peripheral athero-

sclerosxs 1n persons with Type III hyperllpoprotelnemla treated by

diet and a drug to lower serum.llplds $"84 ).




Results of experimgntal studies of dietary changes in man have
gecentl& been reported. Studies in Los Angeles, Helsinki and New York
have dealt with primary prevention of CHD (  85-87 ). All three
‘investigations utilize@ diéts reduced in saturated fat and cholesterol.
Polyunsaturated fat wasvadded to replace saturated fat removed from

N . _ ~ . : . :

the diet. As a consequence the diets ~- particularly in the Los Angeles
study -~ were high in polyunsaturated fat. 1In the'New.fork Anti-Coronary‘
Club, polyunsaturates were used for partial réplacement of saturates.
This stuay also placed obese volunteers on weight reducing diets during
their initial months in the project. |

The.qu Angeles study was a double bliﬁd random trial among
veterans living in domiciliary facilities. The Helsinki study is a
comparison of two mentél hospital popqlaﬁiéns. The New York study
compared volunteers placed on a fat modified diet with a somewhat similar
group of volunteers on their usual diet. Several hundred men have
participated in each.stddy for several years. . These three studies
reported a sizeable decrease in the incidence of newvcoronary events
in the experimental compared with their respective comparison groups
" (rigs. 18-20) (' 85-87 ). .  In the Los Angeles study, the effect appeared

s 7 :
to be substantially gféater in men under age 65 at entry.

Two studies (Los Angeles and Helsinki) also reported mortality
findings. Their data indicate thatjdiet change was associated with
reductions in CHD mortality rates, although statistical significance
was nof reécheé. The Helsinki study also recorded a sizeable reduction
in total mortalify rate, paralleliné the décrease in CHD death raté but
again, statistical significance was nét reached. The Los’Angeles study
did'not note.any decrease in total.mortality. The lower death rate from

~

12



atherosclerotic disegse was offset in the experimental group by a

— - . .higher death rate from non-cardiovascular causes, including a statistically
\significant excess of deaths from malignant ncoplasms, 3 )
V" This last finding has posed a question concerning possible

v carcinogenic effects of diets very high in polyunsaturated fats.

The results of these three studies are encouraging with regard to
. e SR . : ' _

"+ the possibility of preﬁenting‘ . CHD and other atherosclerotic
diseases by dietary fat modification. However, they are not conclusive

as to the preventive value of dietary change. Each dealt with a

relétivély small group and had one or another additional flaws, e.g.,

high drop-out rates, absence of a suitable éontrol group, lack of double blind
.;deSign (88,89):N0netheless, all are comnsistent in.ghowiné a reduction

in CHD incidence and indicate the potential for CHD prevenéion through

" modification of dietary fat composition.

-

Coptrol of cigarétte smoking: The Surgeon General's reports on
"The Health Consequences of Smoking' have concluded that cessation of'
cigarette smoking is followed by a reduction in CHD risk ( ;42?- 45 ).

. - This determination was based on evidence obtained from several studies.
Two were large prospective studies designed to assess differential
mor;ality among adults classified according to their smoking history.
Both reported that CHD'mdrtality rétes of former cigarette smokers
were well below rates of dﬁ;rent smokers, especially among younger

-

TsrdﬁﬁQ’Z'?ié. 21) LGT:hdé,'S&t);i. The differential

CHD mortality between former and current smokers was greater when the
group of former smokers was restricted to those who stopped smoking .
for reasons other than doctor's orders. Similar findings were ob-

- served in a longitudinal study of mortality among British physicians

and in the Western Collaborative Groqp‘Study (Tablé'lZ)"( 44{‘9Q{ 9l). In




the latter it was fdund that the CiD incidence rate for middle-aged male
ex-smokers was intermediate between rates for men who never smoked and men

who were heavy cigarette smokers at entry. This finding was recorded after

e

adjusting for several concomitant risk factors (e.g.,;serum cholesterol, .

b}ood'pressure, physical activity),
. \
Further, the combined experience of. adult males followed prospectively

by the ; .. studies cooperating in the Pooling Project showed that the age-adjust.
incidence rate of severe forms of CHD among male ex-smokers was about as
iowf ‘f]'as that observed for males who had never smoked, and was ‘muqh'}over the

\_2a package or more of cigarettes per day ,
the rate for men smoking. at entry ( Fig. 11) (6, 6a-k). ‘Again,

the findings were independent of serum cholesterol and blood pressure.

The consistent findings of all these studies provide highly suggestive
evidence in support of the concept that cessation of cigarette smoking is of
value in the effort to prevent CHD,

Drug treatment for hypertension: Drug treatment for patients with diastoli

blood prés§ures averaging from 115 to 129 mm. Hg has produced.marked reductions
in morbidity from hypertensive compiications (Table 13). (77 ).

Recently an important report was published on the Veterans Administration
Cooperative Study of drug therapy for male hypertensive patients witha diastolic
blood pressﬁres averaging between 90 and 114 mm, Hg (so-called '"mild" hyper-
tension) ( 78 ), Three hundred eighty such hypertensive men were randomly
assigned to either active antihyperéeésive égents or placebos and followed
for periods of one to 5,5 years (average 3.3 years), Fifty-six of fhg placebo

. treated pétients developed morbid events, as contrasted with 22 of the actively
treated patients, Life-table analysis indicated that the estimated risk of

developing a mordid event over a five year period was reduced from 55 to 18 per

cent by treatment (Fig., 22) (78), Major nonfatal and fatal cardiovascular events

(terminating morbid events) occurred in 35 péti’erfts of ,the control group as

compared to 9 patients in the treated group. Nineteen deaths related to hyper=-

-
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' teﬁsion or‘atheroscleroéis occurred in the coatrol group and 8 in the actively trec
In addition to ;he morbid events,,ZO patients-— all in the controlrgfoup——déveloped
- persistent élevation'of diastolic blood preséure to 125 wm, Hg or greater, The bene
ficial effect of treatment wéSfmore evident in the patients with higher initial
blood pressures than in thoéeIWith lower lévels at entry.’ '
. A

. Treatment apparently was most effective in the prevention of congestive heart

failure and stroke, and least effective in preventing clinical manifestations of

~severe_ coronary atherosclerosis. The limited size of the study precluded a definiti-

'gssessment of ability to prevent premature CHD by drug treatment of hypertension.
- However, the data currently available support the judgment that effective long-term

therapy for hypertension may help to~prevenﬁ CHD and other atherosclerotic diseases.

. Control of multiple risk'factors: Only one investigation has attembted to
explore the possibility of prevention by control of multiple risk factors -—
hyperlipidemia, obesity, hypertension, cigarette smoking and sedentary living.

. This Chicago Coronary Prevegtion Evaluation Program has used diets low in saturated
fat and cholesterol, and moderate in calories, total fat, polyunsaturated fat,
carbohydrate and salt (29), It has avoided recommending diets high in polyup-
saturatéd fat, It has encouraged cigafette smokers to abandon this habit and
urged sedentary men to takg ﬁp regular, frequent, moderate exercise to eﬁhance
cardiopulmonary fitness. Its participants are 519 coronary-prone men originally
age 40-59., They aré being compared wiéh over 3,200 matched men from the U.S.

. nationél cooperative‘Pooling Project (é,'6a~k). |

This study, still in progress, has reported encouraging effects'on-CHD and
-fotal mortality (Fig., 23) (88); Like the other "first generation' field trials
described above, the investigation is limited by relatively $ma11 sample size, |
as well as lack of a randomly assigned control group., Therefore, its finaings

on the possibility of preventing premature death in high risk middle-aged males

can be viewed only as suggestive (88, 89), . .
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v  SIMMARY

Converging lines of éﬁidemioloqical, clinical and experimental

evidence, both animal and human, sunport the judement that the relation-
) B < s N

ship between the risk factors, pmarticularly the major risk factors =-- i.e.,

: hypercholesterolemia,’cizarette smoking, hvpertension -- and the develcp-

ment of coronary heart disease is probably causal. This should not
”Béfinﬁérﬁreted as implying that the evidence:on this matter is con-
clusive.. Nevertheless, the data strongly indicate that to a considerazble
degree céfonary heart disease in the United States, particularly in

the under 60 age group, results principally from' the impact of these
three widely prevalenf risk factors. ThisAcfitically important con-
clusion rests on the following foundationsé Confirmatory data are
available from many sources cn the epidemiologic associations; these
associations persist.when confounding variables are taken into account;
the associ;tions are strong and consistent; they are in accord with
findings.from other research discipiines and are biologically.plausible
in terms of reasonable pathogenetic mechanisms and concepts of mdlti~
factoriﬂ;etiology relaﬁing apparent cause and disease. Alternative
hypotheses to account for the association; do not fit the majority of

obsefvations to date.

The research findings on risk factors strongly indicate the

possibility of effective primary brevention of atherosclerotic disease,

particularly premature coronary heart disease (TableéAlé-iG).(76;'92)p




III, RECOMMENDATIONS FOR PRIMARY PREVEXNTION,

A. The Comnmission recommends that a strateay of primary prevention of

premature atherosclerotic discases be adopted as long-term national

policy for the United States and Lo implement this strategy that adecuate

resources of monev and mannower be committed to accomnlish:
LES0Urces or be Lo :

ees.Chances in diet to prevent or control hvperlipidemia, obesitv,
Ved

hypertension and diabetes

esesElimination of cigaretté smokine

««s.Pharmacologic control of elevated blood pressure.

Y e,

B. The Commlsslon recommends tHat a Snec1a1 Comnlttee be established at 2

——

high level of the Federal Government to develop coordinated plans for

large-scale, long-term trials to determine the effect of various inter-

".ventions, particularly diet mocification, on the rates of premature

atherosclerotic diseases in the United States. The Commission recognizes

that differences of opinion exist with regard to the llkely beneficial

effect of various types of change partlcularly fat modification of the

diet, on premature CHD in the United States. The public health importance

of CHD makes it mandatory to conduct such trials ( 76, 94, 95),
The Commission further recognizes that even if planning were to
start immediately, the American public would probably have to wait at
least 10 years for results of thesé étudieé. At times urgent public
health decisions must be made on the basis of incomplete evidence; .
Therefore, the Comm1351on recommends that actlons with regard to the reasonable

and safe changes descrlbed below be promley implemented, ' E |

C. The Commission recommends the following moolflcatlons _of diet for-

the gcncral nubllc, and particularly for individuals‘with marked increase

17




in risk of prematurc atherosclerotic disease.

1. Caloric intake be ad justed to achieve and maintain

optimal weight. Correction of obesity is known to be frequently

-~ . e

éssociated."yith.signigicént control of Certain CHD? )
‘risk factors, " e.g., fall in blood pressuré of some hyper-

tensive patients, decfeése‘in blqoa'giﬁéoéé’leve}é in'somé patients
with maturity-onset diabetes, decline‘in elevated serum triglyceride

levels, It is generally agreed that this measure is a reasonable

- and -’ safe ' aspect of any prophylactic regimen. ;

2. A reduction of dietarv-cholesterol to less than 300 mg.
per day. The average daily diet in the United States coﬁtains
approiimately 600 mg. of cholesterol. Substantial reduction ;n
amount of cholestetol-in the diet_has been found to lower con-
centration of cholesterol in the serum of most people. Since
cholesterol is present in many protein sources of high biological
quality, careful planning is necessary to lower intake of cholesterol
without impairing intake of protein.

3. A substantial reduction,gﬁ dietary saturated fats. This

change will lower concentration of cholesterol in the serum of
most people. The }déal quantity of fat needed in the diet is not

known but moderation in intake is considered desirable, e.g.,

Fh

less than 35 per cent of total calories from all fats. Intake o

‘O
Hh

less than 10 per cent of total calories from saturated fats is

gritical importance for attainment of optimal serum cholesterol -

levels for most people. Unsaturated fats may be used in moderétion

to replace a portion of the saturated fats, i;e,,'lo‘percent of calories .
from mono- and up to 10 percent from polyunsaturated fats, With'proper'

control of saturated fat, cholesterol and calorie intake, as recommended

18 | : J . -




abéve, 1ngcsL10n of 1argu amounts of polyunsaturated fats --

i.e., 10 per cent or more of total calories -- is generally

not necessary for control of serum lipid levels. International
data.indicate that populations with low serum lipid levels and low
CHD mortality rates habitually consume diets low in saturatcd

fat ana cholesferol, and low or modéra;e in total fat and poly-
unsaturated fat -- not high in the latter (5, 40 ).

lia . : :
With these dietary principles, requirements for optimal

nutrition can be met for all sectors of the population, including
infants, children, adolescents, pregnanﬁ and lactating women,
and older persons.

Changes in the environment to aid the Amerlcan people to
improve their dlet should be a naJor aspect of this effort at
prevention. Recent research has shown that it is entirely possible
to prepare foods commercially in ways that will contribute sub-
stan;ially to the control of hyperlipidemia. In the National
Diet-Heart Study, many foods were prepared with sizeable reductions
:in content of total fat, saturadted fat, cholesterol and calories
( 76 ). This was done with dairy and meat products, baked
goods, frozen desserts and other foodstuffs, It was demonstrated
that.modifieddfoods can be made in forms that are highly acceptable
to the consqmef. '

The Commission therefore recommends that the food 1ndustry

be encouraped by the medical profession and the government and

supported by the ceneral public Eg meke available leancr meats

and processed meats, dairy broducts, frozen desserts and baked

goods reduced in saturated fats, cholesterol and calories, and

19




b, Reduction in saturated fat and cholesterol content of

~© " dairy products.

ee¢s Industry and government should review and establigh

.

policies (includine bricing policies) tkat will encourace

devclopment of 1ow-fat low —cholesterol milk . and ﬁllk

E;oducts, and use of cows produci 1ar0e amounts of high

-—

'protein,llow fat milk. Wholesale pricing of dairy products

~1is still based on butter fat content, a practice per31st1ng
from the days when measurement of butter fat was used to
detect skimming or watering of milk

ceee The dairy 1ndustry should be helped and encouraoed

to develop technlquee for reduc1ng saturated fat and cholesterol

iﬂ cheeses gﬁ all varieties. Total fluid milk consumption in

the United States is decreasing while consumptlon of cheese

is steadily increasing. At current levels of consumption
_significant control of hyperlipidemia seems unlikely unless

homposi;ion of cheeses can be altered. The National DietfHeart

Study demonstrated that limited Progress has been made in this.

area, and further progress certainly is possible.-

. ' eeeo. Industry should be stimulated to develop creamers

low in total fats, saturated fatg and cholesterol. Chances
[}

in labeling and advertising of cream substitutes are neceded,

80 that their actual fat composition is clear. The so-called

non-dairy-fat creamers currently on the market present a special
problem. These products are characterlzed by a high content

of coconut o0il and/or hydrogenated vegetable oil and‘thereiore.'

“T.df saﬁgfated'fat'(96)5 -Coconut 0il is one of the most potent

>

agents for elevating éerum cholesterol level. ZLabels that
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read "made with vegetable oil™ give an erroneous implication
that the product is to be preferred over one containing dairy
fat.,

¢c. _ Reduction of. saturated fat, cholesterol and calorie content

of baked goods. As the National DleL-Heart Stuoy oemonstraged

nutritionally excellent baked 800d5 sof all types

can be prepared commercially in completely acceptable forms with

- .
reduced saturated fat, cholesterol and calorie content. Wide-

spréad.marketing of these fat modified products should be encourzsed.

d. Promotion of fats and oils low in saturated fats and

cholesterol for table spreads, shorteninss, cooking and salad

dressings, etec. In some areas of the country, state and/or loeal

laws prohibit the use of butter substitutes in restaurants and

institutions. These laws should be repealed.

€. ' Reduction of egpg volk consumption. The yolk of the egg

is.the single highest source of cholesterol in the average American
diet, as well as a source of considerable saturated fat. Ingestion
of two eggs a day -~ in visible and/or invisible form (i.e., in

prepared foods) -~ will seriously hamper diétary programs aimed at

reducing serum cholesterol. Consequently the public should be

encouraged to avoid ego yolk consumption, and the food industry

should be persuaded fo minimize’ ege volk content of commercially

prepared foods. Food manufacturers have recently developed 1ow' cholestéxol

and’low saturated fat egg Substltutes which may be used successfuily

in quantlty cookery and for scrambled eggs, omelettes, etc. Such

developments should be encouraged,




£,  Modernization of regul tions on 1“3e1*rq and definition

- of foods. In December 1959 the Focd and Drug Administration

introduced into the Federal Register the statement: "The role of
cholesterol in hear;‘;nd artery diseases has not been establisghed "
-(A..97- ). Consequently, it ruled that-adveftising claiming’
that the consumption of a food product n1ght pgotect against
dlqeases of the heart and arteries was false and misleading. The
Federal Revister in May, 1965 published a proposal favorable to

the labellng of edlble fats. This was supported by the American
Heart Assoc1ation and the American Diabetes Association.A In
Febru;ry‘ 1966. however, the FDA rejected the recommendation to
label edible fats and oils, but endor;ed a study of this problem
to be conducted by the Council on Foods and Nutrition of the American
Medical Association. The Council completed its report and

transmitted it to the FDA., The report favored such labeling but

the FDA took no action.

The FDA's resulation with respect to labeling of foods

. should be reviewed and updated. A new approach to labeling is

needed -- to allow the consumer easily to identify nutrient

contentv(particularly the amount and type of fat and cholesterol)

in all foods, includine- co“merc1a11y prepared ﬂlxed dlshes, and

[¢¥]
Q.

to encouraoe the manufacture of nutrltlous broducts low in saturat

fats and cholesterol. - -

Correspdndingly fules and regulations of the USDA, state and

local agencies on foodstuff definition, adulteration, etc., should

be modernlzed to Ecrnlt and encouraoc nroductlon advertisino and

Oty

the sale _ﬁ Eroducts ow in saturated fats and cholesterol (e.a.,

Srr— ——
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brocessed meats), made with moderate amounts of unsaturated oils

instead of larpe amounts of saturated fats.

1 Improvement in school lunch, food stamp, other supplementary

food R;o~r3m§ and ggvcrnﬂLnt aoﬂlnlstc ed nutrition practices fe.o.,

Armed Forces, Veterans Admlnistration facilitics). Policies,

regulations, practices and educational aspects of these programs

o
should be rev1sed to encourage improved eating habits 1nc1ud1nc

consumptlon of low saturated fat, low cholesterol diets amoéng

children, teenagers, young adults and low income groups ( 98 J.
‘ _ . N v
h,, Development of a2 comprehensive and sustained public

and Ejofessional‘nutrition eaucation Droéram. To effect the-
required changes in dictary habits, "it ig \;r“‘essential that

the entire community be actively involved through a comprehensive
and Sustained public and professional education program. This
will dpepen understanding and appreciatiop of the need for primary

prevention and inform the public and health professions on ways

of selecting and preparing LOOdS consistent with sound nutrltlonal

practices.
Special emphasis must be directed toward developing effective

1nstructlona1 pPrograms on nutrition in the educational curricula

-at all levels. ¥For this purpose, particular attention should be

given to the institutions traiﬁing health professionals with
expertise in nutrition -- e.g., college and university home )
economics dEpartmenfs, hospital dietitian instruction prograﬁs,
schools of medicine, dentistry and nursing,;”and teachepgf,célleges.
These soﬁfées shoul&;deyelopJéducational brograms' based on modern

concepts of sbund_1nﬁ¢ritioh.1:§uccg¢diﬁg'generatidns should have the

advantage of this knowledge beginning in elementary school,
N’
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Food manufacturers have an excellent opportunity to provide
— - public education through advertising. They should be encouraged
to call attention in their advertising to the type and amount

of fat and the cholesterol content of their products.

/4 | . . .
£ There "is a great necd for extensive and continuous
. - S —’ o o o . .
z ‘ L] LI | ) 3 . - -
4 , o dissemination by the news media of information on diet, as well asg
other risk factors. Public service communications in this area

should be substantially strengthened and broadened.

t ' With proper education, information and the availability of
fat modified foods, it will be possible for most Americans

to make desirable changes in their diets without major dislocation of

-

personal eating habits.

Americans should be encouraged .to modify habits with reeard

to all five major sources of fat in the U.S. diet -- meats,

‘Specifically a superior pattern of nutrient intake can be achieved
. by altering habits along the following lines:
;... .Use lean cuts of beef, lamb, pork and veal, cooked

to dispose of saturated fat and eaten in moderate portion sizes;’

«ees ' Use lean meat of poultry and fish;
Leese Use fat-modified® processed meat products (frank-

furters, sausage, salami, etec.);

Levee Use organ meats (e.g., liver) and shellfish in

- -

moderation since they are higher in cholesterol than muscle
. ‘of red meat, chicken and fish;
B ' ' ceve Avoid fat cuts of meat, addition of saturated fat

in cooking meat, large meat portions and processed meats high in

saturated fat;

b ]

*Throughout this set of guidelines fat modified refers to products
made with reduced satursarad Tat a=r Ahaloronmn ;meepe.e




‘ R Use low fat and fat modified dairy products;

Avoid high saturated fat dairy products;

vess ' Use fat modified baked goods (pies, cookies, cakes,
- sweet rolls, doughnuts, crullers);
ceas * Avoid baked goods high in saturated fat and

cholesterol; . » , -

-1;_;, ' Use.saléd and cooking oils,’new.soft margarines and
7 .shortenings.loﬁ in saturated fat; L
' ' ',¢.,J- i Avoid butter, @argarine aﬁd shoftenings high in saturated fat;
lm;,,. '} Avoid candies high in saturated fat;
: A:%..‘,b-} Avoid egg yolk, bacon, lard, suet;
|
!_ ceie steigrains, fruits, vegetables, legumes )

2s a national habit.

elimination of cigarette smoking

1. Efforts should be made to reduce smoking among voung

.- People by strict restraints on advertising and the sale Of cigarettes,

.All'advertising of tobacco in the mass media (including television,
radio, newspapers and magazines) should be discontinued. Short of
this all advertising should carry an honest, frank, highly visible

warning for potential consumers.

2. The mass media education proeran emphasizing the health

- i

hazards of smoking should be continued indefinitely to redress-

N -

the imbalance created by decades of cigarette advertisine,

3. Education programs on the risks of smoking should be

the early primary grades.. Parents, teachers, health professionals

26




and other adults in positions of responsibility (e.g., television

- entertainers and sports personalities) should be made aware of

- the serious adverse influence of their own smoking habit as a poor

example for children who may become lifelong cigarette smokers.

It is noteworthy that physicians have been particularly successful
‘ .

in giving up cigarette smoking and are in a unique position to

exert great influence in helping their patients stop smoking.,

.4. Cigarette vendine machines should be removed from all

medical facilities and public buildines or, preferably, banned altocether.

3. [The prohibition against smoking in larse meetines and mass

-

transit facilities should be vigorously enforced.

6. Revenues from progressive increases in taxes on tobacco

-

should be earmarked for smoking control programs and the care of

patients with diseases associated with smoking,

exporting tobacco should be criticallv reviewed with the objective

f making cconomic supports for agriculture consonant with national

—

Heaith gpéls.

8. Planning by appropriate social science experts should 20

forward for the orderlv phase out of the tobacco industry without

major economic dislocation of those whose livelihood is involved.

..

E. The Commission recommends a major national effort to detect and-

control hypertension. Recent studies have shown that the prevalence
of elevated blood pressure is generally high inthe United States,

27




.especially in the Negro population (Table 17 ) ( 99 ). Many hyper-

“tensives have not been identified; many others known to have the

disease are not receiving adequate therapy. - Programs are urgently

Y

needed to. identify hypertensives in the community and assure their
subsequent treatment. " The recently publlshed pOSlthe results flOﬂ
the Veterans Administration field trial of drug therapy for so-called

"mild" hypertension underscore the potential significance of such

R

programs ( 78 ).

LT,

F. The Commigsion recommends that community programs be developed and

expanded for the detection and treatment of pe rsons  of all ‘apes’ “who

—

tions of the major risk factors.

‘are very susceptible Lo premature atherosclerotic diseases due to combinz-

-

This recommendation is premised on extensive experience demonstrating
i

that effective community programs.for prevention of diséase generally

comBine meaéures addressed to the entire population with concerted
efforts'for the detection and caré of high' risk individuals. All available
evidence indicates that this well-established principle applles to the |
preventlon of the atherosclerotlc diseases. -

On the basis of recent experience detection‘programs are likely
to identify a very large proportion of the pofulation -- e.g., about'

20 or 30 per cent of middle-aged adults -~ as being at unusually high

risk. For such individuals, community services should be provided to

*

assist their physicians in long-term management, Such programs will

.. -

.require the training and use of large numbers of allied health pro-

fessionals, as well as physicians.

L T T T

*Detailed proposals concerning these community services w111 be
presented in subsequent reports of the Commission.
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G. The Commission presents the followinw observations on drur treatment of

hyperlipidemia and on exercise programs, and their possible role in the

Load
—

preventive effort:

Drugs for the treaﬁméﬁf of hyperlipidemia have been developed in recent

. years, For example, several years of experiencc.with‘cholestyramine,tclofi-

.

brate, dextfqthyrqx;ne and nicotine acid have demonstrated that they will
‘reéuce cho;esterol and ;riglyceride levels in thé blood of many patients
especially if tﬁey are abnormally high. What is yet to be determined is
whether the biochemicalvaction of these or similar drggs will exert any favor-r
able ‘effect on the course éf the atherosclerotic diseases and whether-long term
continued uée of these substances produces significant deleterious effects.
Clinical indications for the prescription of these drugs are now being defined.
For example, they are possibly indicated fof'specific types of patients with
marked hypérlipidemia, incapablé of beiﬁg normalized by diet alone., 1In this
situétion the risk of progressioﬁ of atherosclerotic disease may outweigh any as
yet un:écogn;zed ' hazards of long-term medication., Thexre is a need for fur-’
ther development and evaluation of reiatively nontoxic d;ugs for the lowering
of elevated blood lipids,

Regular exercise, particularly those forms of endurance exefcise which
enhance cardiovascular fitness, may have a role to playvin the prevention of
atheroscletoric diseases, It is impo?tant to emphasize, however, that exer-
cise is not free of danger both to thé musculoskeletal andvthe cardiovas~-
cular systems, This is particularly true for middle-~aged individuals;—,
especially coronarprrone persons——whb suddenly take up vigorous exercise
after years of minimal physical activity, Physicians and other professicnals
need aid in guiding a concerned public to avoid these problems, Research on
the role and'programming of exercise for the prevention of atherosclerotic
diseases must be pursued vigorously to obtain more definitive information.

“*
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Prevalence of Definite and Suspect Coronary Heart Disease in Adults,’byiAge and Sex:

P . -v

TABLE 1

United States, 1960-62 -~ National Health Examination Survey (l).

18~-24
25-34
35-44
45-54
55-64
65-74
75-79

18-24
25~34
35-44

45-54 3

55-64

65-74 ¥

75-79

Age

Total-18-79 years~--

' Total Definite Suspect
Both ] Men ’ Women Both Men Women Both Men Women
_Sexes » Sexes sexes
Number of Adults in Thousands r
5,535 3,081 2,454 3,125 1,945 1,180 2,410 1,136} 1,274
77 42 . 36 60 42 19 17 - 17
384 264 119 177 120 57 207 144 63
1,126 693 433 517 352 165 6097- 341 268
1,867 1,060 807 1,111 726 384 756 334 422 -
1,723 837 886 1,064 575 489 659 262 397
357 185 172 195 130 64 162 55 108
Rates per 1,000 Adults
50 .58 42 '28 . 37 20 22 22 22
4 4 3 3 4 2 1 ~ 2
16 23 10 7 11 S 9 13 5
55 69 41 25 35 16 30 34 25
119 141 29 71 97 47 48 44 52
154 . 168 143 ¢ 95 116 79 59 53 64
‘124 .130 119 68 91 45 57 38 7




TABLE 2

. . .
Nurber of Deaths and Mortality Rates from Coronary lieart Disease, by Age, Sex, Color

*

United States - 1967 (2)

sex~Colorx . A GE
Group ) . . )
: 1l 14 i 5214 1524 25-34 35-44 45~54 55-64 65~74 75-84 85+
Number of Deaths
nite Male 24 12 27 136 889 9,359 34,865? 71,323 99,092 92,377 35,961
thite Female ] 8 22 57 252 1,675. 7,290 22,490 57,827 89,644 54,761
lion-White Male - 10 ~. 4 11 52 304 1,432 3,611 6,430 7,937 5,134 . 1,959
lon-White Female 8 . ) 5 29 - 191 752 2,068 4,144 6,332 4,723 2,445
All Meles 34 16 . 38 188 1,193 10,791 38,476 77,753 107,029 97,511 37,920
211 Females 17 14 27 : 86 443 2,427 9,358 26,634 64,159 94,367 57,207
All Whites 33+ 20 49 - 193 1,141 11,034 42,155 93,813 156,919 182,021 90,722
All Non-Whites 18 10 - 16 81 495 2,184 5,679 10,574 14,269 9,857 4,405
All 51 30 - 65 - 274 1,636 13,218 47,834 104,387 171,188 . 191,878 . 95,127
. ! Death Rates Per 100,000 Population
thite Male ; 1.6 ~ 0.1 0.2 1.0 8.9 S0.1 - 352.7 937.9 2,072.7 4,083.9 9,081.1
White Female 0.6 0.1 0.2 0.4 2.5 15.5 : 69.7 268.9 964,6 2,772.8 8,284.5
Non-White Male 3.3 0.3 "0.4 2.5 23.8 117.3 343.2 840.5 1,917.1 2,579.9 3,918.0
Nen-White Femalel 2.7 0.5 0.2 \ 1.4 13.1 52.3 174.1 ., 495.7 1,297.6 1,881.6 3,706.0
All lales 1.9 0.2 0.2 1.2 10.6 93,0 351.8 928.9 2,060.7 3,962.3 8,502.3
All Females 1.0 0.2 0.2 0.5 3.8 19.8 80,3 289.5 989.5 2,708.6 7,868.9
211 Whites 1.2 0,1 0.2 0.7 5.6 52.1 ° 207.2 587.5 1,456.2 3,312.5 8,583.0
All -Non-Whites - 3.0 0.4 0.2 2.0 18.2 82,1 253.6 660.1 1,581.9 2,190.5 3,797.4
All 1.4 0.2 0,2 0.8 7.1 55.5 . 211.8 ~ 594.0 1,465.9 3,227.6 8,102.8
- o ‘.' - T .

* ICD Categories 420-422, Seventh Revision .—




Table &
Suddegiﬁeath and Acute Mortality ‘
with First Major Cowmunary Episodes -
7,594 Men Age 30-59 at Entry .
- Pooling Project, Ten Year Experience (6, 6a-k)
Event No. of Proportion per
: o Events 1,000 Events
All First Major Coronary
Episodes, Nonfatal & Fatal 501 1,000.0
Sudden Death (Death . . :
within 3 Hours of Onset ) ' !,
of Acute Illness) A - - 123 - 245.5
All Acute Deaths with
First Episodes . 165 329.3




= . T Table 5
Five Year Age-standardized Mortality Rates, Coronary Heart Disease and All Causes, Eighteen
. Cohorts Irom Scven Countries, Men Originally Age 40-59, All Men and Men ClD-Frce at Entry

% ’ -~ International Cooperative Study on Cardiovascular Epidemiology (43)
All Men fen CHD-Free at Entry

Cohort No. of CHD Mortality Total Mortality No., of | CHD Mortality Total Mortality

) Men No. of | Death O/EA No. of | Death O/EA Men No. of | Death | Wo. of | Death
Deaths | Rate Deaths | Rate Deaths | Rate Deaths | Rate
U.S. Railroad--Switchmen 875 13 164 0.73 39 498 0.87 850 13 165 38 483
U.S. Railroad--Scdentary 1,305 37 260 1.08 65 452 0.78 | 1,235 27 205 51 381
U.S. Railroad--Other 391 12 321 1.26 20 526 | 0.85 369 6 166 | 14 372
East Finland 817 29 377 1.58 61 777 1.34 775 16 220 2;7 641
fest Finland S 860 9 106 0.43 50 578 0.96 845 4 44 43 504
Zutphen, Ketherlands 878 16 177 0.75 50 556 0.95 864 | 12 133 46 524
Dalumatia, Yugoslavia 672 3 38 0.17 24 311 0.55 671 3 38 24 311
Siavonia, Yugoslavia 699 7 121 0.38 55 716 1.22 694 7 42 54 704

Velika Krsna, Secrbia, ' : '

Yugoslavia 511 1 16 0.08 23 380 0.73 505 1 16 22 370
Zrenjonin, Serbia, . . ‘

Yugoslavia 516 1 25 0.09 15 280 0.52 508 o1 27 13 247
Belgrade Faculty, ’

Serbin, Yugoslavia 538 2 46 0.19 5 96 0.18 532 2 47 5 98
Crevalcore, Italy ' 993 i1 116 0.46 60 607 1.00 982 9 94 56 575
Montegiorgio, Italy 719 L5 64 0.30 29 412 0.71 713 3 41 | 27 392
Rome Ratlroad, Italy 768 2 31 0.12 24 358 0.57 758 2 31 24 362
Crete, CGrecce ’ ‘ 686 1 12 0.06 10 153 0.26 682 1 12 10 153
.Corfu, Greecce . 529 &4 80 0.31 11 219 0.35 526 4 80 11 219
“panushineru, Japan | 509 4 71 | 0.32 23 427 0.74 =¥ ¥ - - -*
‘Ushsbuka, Japea 504 1 20 0.08 26 | 482 0.82 ¥ ¥ -* ¥ F

(Frrt notes for Tohle S arve attached,)




U.S. Rai” 2d--Other
East Fina..d
&est Finland
Zutphen, Netherlands

Dalmatia, Yugoslavia

slavonia, Yugoslavia -

Velika Krsna, Serbia,
Yugoslavia

‘Zrenjanin, Serbla,
Yugoslavia

Belgrade Faculty,
.Serbia, Yugoslavia

Crevalcore, Italy
Montegiorgio, Italy
Rome Railroad, Italy
Crete, Grecce
Corfu, Greece
iTanuShimaru, Japan

:Ushibuka, Japan

391
817
860

878
672

699

511

516
538
993

- 719

768
686

"529
509

504

12

29

16

11

oo~ W

P AR T SR RV

16

25

46

116

64
31
12
80

71

20

1.7%
-

1
0.43

0.75

0.17
0.38

0.08
0.09

0.19
) 0.46
0.30
0.12
0.06
0.31
0.32
0.08

20

61 -

50
50
24
55

23 -

15

60
29
24
10
11
23
24

526

777

578

556

311
716

380

280

96
607
412
358
153
219
427
482

0.85

1.34
0.96
0.95
0.55
1.22

0.73
0.52

0.18
1.00

0.71
0.57
0.26
0.35
0.74
0.82

369 |

775
845
864

671
694

1%

47

43
46
2%

22

13

’ e
‘e

|
|
|
|
|
|

0/ = observed deaths/expected deaths, expected from a five-year life table

¢

(Foot notes for Table 5 are attached.)

for five ycars,

o

=

groups .

based on 1962 ‘vital statistics for age-matched U.S. Whitc men.

%

No data available.

All rates are per 100,000,/ age-standardized with equal weight for each of the -
. age ranges 40-44, 45- 49 50-54, and 55-59, i.e. they are the arlthmetlc averages
of the rates for the four five-year ag



. Coronary Heart Disease Mortality Ratios
among Current Cigarette Smokers Only

by Amount Smoxed Daily

*~- American Cancer Society Study of One’Million Men and Women (49)

_ Non~ Cigarettes Smoked Daily
" Age and Sex Smokers )
b Under 10 ;O~l9 20-39 4Qi_
‘ Men: A
45 to S5d-—mmmmme ] 1.0 ." 4 2.4  1 3. 3,1 3.4

i55'to 64~—~;~~~i-- 1.0 _ 1.5 1.9 2,0 | 2.1
65.to 74rmmmmmensd 1,0 » 1.3 _ 1.6 1.6 *
75 to 84rrmmmm—e ] 1.0 ) 1.2 , : l.é' 1ol e

Wamen '

" 45 tO 54m—mmmmeeme 1.0 ~ 'jo.9 2.0 2.7 |rmemee
55 to 64¢7_=-.--§—.=-~~—~ 1.0 1,3 ' 1.6 2,0 f=rmm———
65 tO‘7477t771¢77f 1.0 1,1 1.4 1,9 |-m-=ee
75 to 54?1?777¢;_ 1,0 e e e ] e I REOR T

« .
Expected deaths were less than 10,




Death Rates

and lortality Ratios

for

aary Heart Discase and Stroke

by Amount of Cigarctte Smoking, Sex and Age
American Cancer Society Study of One Million Men and Women (50)

CORONARY HEART DISEASE CEREBROVASCULAEL DISEASE
Regu1a11y Smoked Cigarettes " Ragularly Smoked Cigarettes
Sex and Age Never Number smoked dallv Never Number smoked daily
Smoked o Smoked
Cigarettes| 1-9 10-19 20-39 | 40 or Kigarettes| 1-9 10-19 20-39 40 or
Regularly more cgularly more
- DEATH RATES
Males: . iy
40-49 vears-—- 68 100 176 256 375 14 39 16 31 23 .
50-59 vyears—- 257 400 548 616 718 40 78 59 81 96
60-G69 years—- 650 961 1,184 1,241 1,166 168 219 242 272 289
70-79 years-4 1,730 1,970 2,431 2,573 2,548 650 - | 617 598 792 445A
Females: ..
40-49 years— '13 17 27 47 kL 10 15 26 29 5P
50~59 years-- - 59 68 - 140 158 220 27 34 73 72 95A
60-69 years—- 268 . 279 479 558 5420 110 139 236 201 -—
70~79 years—- 979 740 963 1,243 ——— 487 404 2764 622 —
! .
' ' *
. MORTALITY RATIOS
Males: ,
40~-49 years--t ~1.00 1,60 2,59 3,76 5,51 1,00 2,79 1.14’A 2,21 1,64
50=59 years<g 1,00 1,59 2,13 2,40 2,79 1,00 1,95 1,48 2,03 2.40
€0=GY9 years-=<} 1,00 1,48 1,82 . 1,91 1,79 .00 1.30 1,44 1.62 1.72
70~79 years<-} 1,00 1,14 1,41 1,49 1.47 | 1,00 ,95 92 11.22 Ledy
Females; : * \
40~49 yearsee 1,00 1,31 2,08 3,62 3,38} 1,00 1.50 2,60 2,90 5,700
5059 vears-- 1,00 1.15 2,37 2,68 3.73 1,00 1.26 2.70 2.67 3.524
60-69 yearse~- .00 1.04 1.79 2,08 2,02A 1,07 1,26 2,15 1.83 -
70~79 vears-- 1,00 .76 .98 1.27 -——~ | 1.00 .83 SR f1.28 | -ee-

YT

. .
The mortality ratio is the observed rate lelded by the exoected -rate.

T~

“Rates based upon.only 5 to 9 deaths.
N .




Table 8

Prevalence of Coronary Heart Disease
among Diabetics and Controls by
‘Presence or Absence of Hypertension (56)

_ Diagnostic Status No. of | Coronary Heart| P Value --
Hypertension - Diabetes Persons | Disease Chi Square
Test
X . . T oo¥ A
All Diabetics 662 122 184 <0.001
- Controls 662 65 98
Hypertensive Diabetics 244 76 311 .<o,001
: Controls 158 25 158
Not hypertensive Diabetics 418 46 110 - >0.,10
Controls 504 40 79

*Number of perséns.v

A

A
Rate per 1,000,

(e




0

Number and roportion per 1,000 of Ivrsons 17 Years o

+

e and Over in Population, by CGlgarette

'
.
:
{

civilian population of the United States in Current Population Peports, Series P-20, P-~25 and P-GO.
i

Mcording to Sox and fee. United States, Qurrgn}_gggui:tioq‘§g;"q7. Jure 1005, Auqunt 1067 ond Aus
wher : )
oL - Cigarette Smoking Status =-- Rate Per 1,000
Sex and Age Date Fersons -
in Total Present Former Never P Unknown oF
* Thousands pepulation ! smoker stioker smoked ever smov.
BOTH SEXES
Total, 17 years and over ==---{ June 1966 124,500 1,000 396 115 464 25
. Aug., 1967 126,579 1,000 391 ‘123 462 2
hug. 1968 128,556 1,000 377 132 469 23
l7f24 yeafs June 1966 22,711 1,000 376 44 557 23
: Aug. 1967 23,377 1,000 370- 49 558 24
Aug. 1968 23,962 1,000 348 58 573 21
-
. N o ' .
25-44 years June 1966 45,132 1,000 496 117 367 - 20
Aug, 1987 45,4388 1,000 485 126 369 20
] - Aug. 1968 45,985 1,000 471 136 375 17
45-64 years June 1966 38,960 1,000 402 145 424 30
. Al hug. 1967 39,649 1,000 400 152 420 28
Aug. 1968 40,227 1,000 385 161 427 27
§5 years, and over=--sw—eaaw- —wee— June 1966 17,697 1,000 153 138 680 29
: Aug. 1967 18,064 1,000 160 144 665 31
E . Aug. 19¢€8 18,381 1,000 159 152 659 29
MALE ) : .
Total, 17 years and overw~=w—-- June 1966 58,468 1,000 486 172 314 28
. Aug. 1967 59,248 1,000 478 182 314 26
hug. 1968 60,073 1,000 459 192 326 23
1724 years June 1966 10,529 1,000 444 46 483 27
' Aug., 1967 10,739 1,000 438 52 483 27
Aug. 1968 10,987 1,000 413 65 500 .22
25-44 years e s June 1966 21,536 1,000 373 150 239 22
Aug, 19567 21,733 1,000 563 169 248 .20
Aug. 1968 21,987 1,000 547 178 258 17
45-64 years June 1966 18,688 1,000 501 219 248 33
Aug. 19857 18,956 1,000 £96- 231 244 29
i Aug, 1968 19,169 1,000 473 240 260 27
65. years and. over~-me=e—mmeme~={ June 1985 7,717 1,000 246 267 454 .32
. . ARug., 1967 7,821 1,000 255 278 434 33
Aug, 1968 7.910 1,000 245 288 434 33
FEMALE . .
Total, 17 years and over-——e==--—-] June 1966 66,031 1,000 316 1 65 597 22
. Aug, 1967 67,330 1,000 314 H 70 593 23
Aug. 1968 68,483 - 1,000 305 79 594 22
17-24 years June 1966 12,182, i,OCO 316 42 622 20
. Aug. 1967 12,638 1,000 312 47 621 20
Aug, 1968 12,975 1,000 294 53 634 19
. : . ( ( -
25~-44 years June 1966 23,596 1,000 421 79 483 17
Rug. 1967 23,755 1,000 413 88 480 19
‘Aug. 1968 23,998 1,000 402 98 482 17
45-54 years June 1966 20,272 1,000 311 76 587 26
hug. 1967 20,694 1,000 313 79 581 - 27
Aug, 1968 21,039 1,000 305 88 579 27
65 years and over=-==m=wea——mo ~- June 1966 9,980 1,000 81 38 855 26
" Aug. 1967 10,243 1,600 87 42 842 29
Aug. 1968 { 10,471 1,000 95 49 829 27
ROTE: For official population estimates for more general usce, see U.S. Bureau of the Census reports on the




- . B TABLE 10 -

Cigarette Smoking Status, by Age and Sex, Whites

e

Chicago Heart Association Detection Project

1967 - 1969

Age-Adjusted Rate Pér 1,000%
Cigarette 3,262 Men 958 Women| .2,137 ¥en 1,249 VWomen
Smoking Status Age- 25-44 Age 25-44 Age 45-64 Age 45-64
. \ \ R . B . . .
Never Smoked 261.5 . 369.6 245.0 511.3
. ’ . . . /
Ex~-Smokers - 261,2 171.9 340.7 147.2
||<10 Pexr Day 71.8 109.6 63.8.|  119.6
210 Per Day | 405.5 348.9 1 350.5 221.9
Lx-Smokers ' 353.7 272.7 451.3 301.2
Ever Smoked.X 1,000 ' '

*All rates-age~adjusted by five year age groups to U.S, white population

1960."




‘Table 11

Regression of Coronary Atherosclerosis with
Cessation of Atherogenic Diet, Male
" Rhesus Monkeys (83)

Nutritional

Regimen

Luminal Narrowing

Main Coronary

Left Right

Left Anterior
Descending

Left----
Circumilex

Distal
Continuation,
Right ain

‘High Egg Yolk Fat,

High CholesteroL
~~ ‘17 Months

57 £ 9

High Egg Yolk Fat,
High Cholesterol

~= 17 Weeks; Low
Fat, Low Cholesterol
=~ 40 Months

17 14 4

H
o
138
w

21 £ 4

22 £ 6

-

High Egg Yolk Fat,
High Cholesterol
== 17 Weeks; High
Corn 0il Fat, Low
Cholesterol ==

40 Months

26

I+
w
H+
W

25

205

23 £ 6

18 x5

Values are means * standard errors.

¥
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J . Table 12 -
. Incidence of New Coronary Heart Disecase by Smoking Category:.
| Western Collaborative Group Study, Males 30-49 Yecars of Age at IEntry -
~= &4 1/2 Years Average Observation Data (44,90)
\ .
Rate per 10,000 Population
_ Smoking Category _ | Number- Adjusted for Not
o of Men Concomitant Adjusted
Variables :
Never smoked ] 540 o 36 i 29
Former cigarette smokers | 241 67 . 92
Pipe and cigar only 406 27 16
1-15 cigarettes | 212 51 52
16-25 cigarettes 436 ' 89 N 92 !
26 cigarettes and over 425 98 104




’ Table 13
Effects of Trecatment on Morbidity and Mortality in Hypertension
-~ Male Patients with Diastolic DBlood Pressures Averaging
115 - 129 mm. lig at Entry -- Veterans Administration Cooperative
Study on Antihypertensive Agents (77)
had S B

k.
™ Type of *  HNumber of Events
Event ‘ | Placebo Hydrochlorothiazide +
i o Reserpine + Hydralazine |-
X - 70 Men 73 Men
A : o
Deaths : 4 0
Class A events o _ 10 0 . !
Subtotal . 14 -0
Other treatment failures , 7 1 ’
Total terminating events 21 . 1
Class B events (nonterminating) 6 1
Total 27 2

Average perlod of observation: 15.7 months for the placebo group, 20.7 months -
for the active- drup group.

‘0f the four dcaths, two wvere attributed to dissecting aneurysm, one to ruptured
:abdominal aortic aneurysm and one was a sudden death.

Class A (terminating) morbid events: hypertensive complications as defined in
.the protocol which required treatment with known active agents and permanent
removal from protocol assigned therapy, including: fundoscopic evidence of

" grade 3 or 4 hypertensive retinopathy; doubling of ‘blood urea nitrogen to levels
above 60 mg./dl.; dissecting aortic aneurysm; cer;b;ovascular heﬂ01rha~e (as
opposed to thrombosis); subarachnoid hemorrhage; congestive heart failure
persisting despite digitalis and mercurial diuretics; elevation of diastolic
blood pressure to 140 mm. Hg or higher on three repeated visits and average
rehospltallzatlon diastolic pressure to 130 mm. Hg or higher. "

- Class'B (nonterminating) morbid events: as cpposed to class A events, were those’
‘which did not require permanent discontinuation of protocol treatments. Patients
with developing B events could be treated with known antihypertensive agents for
‘as long as six months, after which protocol treatment had to be reinstituted.

Class B events included organic complications associated with atherosclerosis, such
as cerebrovascular thrombosis (as <¢ontrasted -to hemorrhage which was considered a
class A event) or myocardial infarction., Congestive heart failure which rcsponded
to routine therapy with digitalis or mercurials and did not require antihypertensive
agents also was classified as a B event. ,‘ + v




POTENTIAL IMPACT OF PRIMARY PREVENTION

OF CORONARY HEART DISTASE

(TABLES 14,15,16)

Because of the high inciéence and mortality from clinical corbnéry
heart disease, the impact of a progranloé.primary prevention may bé
substantial, Most coronary heart disease death; occur within the first -
few hours after the onset of the clinical event, before ;dequate medical
care is available.® in theory, therefore, the majority of these deaths
can be prevented only by ﬁreventing the occurrence of the initial event.
The impact of a program of primary prevention depends upon three variables:

1. The magnitude of the disease iﬁ the community as ‘
measured by incidence, prevalence, or mortality,

2. The potential effeétiveness of the program in
'reduciﬁg the nuﬁber of events, ,

3. The percentage of the population at risk that will

- accept the program.

The estimated incidence of clinical coronary heart disease per year

'is 4/1,000 at age 35-44, 10/1,000 at age 45-54, and 20/1,000 age 55-64

for white men. App;pximately 20 per cent of ﬁhe new events will result

in deaths and about two-thirds of the deaths will be sudden, i.e., occurring
within the first few hours after the ;veﬁt. Incidence data for the black
population are not available at present but-are probably similar to thase

for whites,

*Studies indicate that from 60-70% of coronary heart disease deaths occur
outside the hospital., The median time of survival from onset of attack

to death for these patients is about 25 minutes, .




Based on current United States population estimates, the incidence

and number of deaths from an initial coronary event for white males age

" 35«64 is shown in Table 11.

The estimated impact of a primary prevention program is shown in
Table 12. These projections are based on varying percentages of potential

efficacy and the pércentage of the population that is included,

'
&

Note that even if the effectiveness of primary prevention is small

—

(10%) but is available to a large seement of the population, the impact

—

in terms of reduction of mortality and morbidity will be substantial.
Thus, the potential for primary prevention of corbnary heart disease

when based on a community effort as recommended in this report is' very

great.
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Table 14

. v . ) . o - ' :
.. Lstimated Number of New Cases and Deaths from an Initial Coronary
: Event for White Males (92)

Age

Population

*Number of Cases

Number of Deaths™

35-44

10, 000, 000

40,000

8,000

 45-54

10, 000, 000

100, 000

20, 000

55-64

8,000, 000

160, 000

132,000

TOTAL

28,000, 000

300, 000

60, 000

¥

Deaths following initial

event only.
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Estimation‘of Number of Events and De
of the Procedure and

Table 15 _

Deaths that Would be Pre
Percentage.of the- Population Included:

A}

vented Based on Effectiveness

‘White Males Age 35-64 (92)

’ercentage of Population

Potential Effectivencss --

and Number of Events Prevented

~

iccepting Modification | 10 Percent Effective 20 Percent Effective 50 Percent Effective| 100 Percent Effective |
' Cases Dcaths Cases Deaths Cases Deaths Cases Deaths
Prevented| Prevented Prevented Prevented Prevented | Prevented Prevented Prcvented
10 Percent 3,000 600 6,000 ' 1,200 15, 000 3, 000 30,000 6,000
20 Percent 6,000 1,200 12,000 2,400 30, 000 - 6, 000 60,000 12,000
50 Percent 15,000 1 3,000 30, 000 6, 000 75, 000 15,000 150,000 30,000
.00 Pexcent 30,000 6,000 60, 000 'IZpOOO 150, 000 30, 000 300,000 60,000
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L - Table 16

Estimated Relduive-ﬂeductlon in Corona;y Heurt Disecase
Incidence (v). Associated with Relative Reduction in
Serum Choles chol'(u) (76)

"« | Relative - Rzlalive decreuase . | Relative . Kclutlvc decrease
" | decrcase in coronary heart deerease ~in coronary heart
1 in serunm disecase incidence in serun disease incidence
cholesterol ) . choleslerol: ) .
@ . (v) © (w) )
C W01 1.7 026 .26 . ‘ 551
.02 ) 052 ' .27 567
.03 078 .28 .583 7
. Ol " .103 .29 598
.05 _ A28 - : .30 - 613
.05 . .152 ’ .31 627
.07 CaTe s .32 Gh2
08 . .199 S | <33 .655
.09 222 ' .3k 669
.10 2y , .35 C 682
<1 : 267 - , .36 i 695
12 .288 .37 707
J3 .310 .38 720
1k ) .330 -~ .+ 39 LT3
<15 ) .351 40 . T3
16 371 : ' RS : JT5h
17 « 391 ’ 42 ' 765
.18 410 - 43 LTT6
.19 k29 AL .786
.20 . L48 , A5 ‘ 196
21 L66 ’ A6 .805
.22 .8k A7 815
< .23 501 i .48 824
2k . .518 .hg .833
.25 . .53 N 1 .50 .82
2. 66

"« Note: Values of v were obtained frem the relationship, v = 1 -(1-u)
described in reference (93),

These data illustrate the potential for prevention, and the possibility of
achieving declines in CHD morbidity and moxrtality as prO]GCLGd in the preceding
table (Table 15). For example, a ten per cent reduction in scrum cholesterol
level of the U. S. population ( u = .10) is estimated to yield a 24.4 per

cent decrease in ClD incidence (v= .244).

Similar estimates can readily be made of the potential for preveantion inherent
in continuing further decreases in the prevalence of cigarette smoking in the

(8
h )
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White and F¥egro Adults with Blood Pressures of at Least 160
Systolic or 95 Diastolic, by Scx and Age: United States,
1960-62 ~-- U.S. National licalth Examination Survey (99)
’ i

.. \
R S : :‘ Systolic at least | Diastolic at lecast| Systolic at least
. ' -~ 160 mm. Hg 95 wmm., Hg . 160 mm. Jig or
/ "Sex and Age Ve Diastolic 95 mu.
/5 t .
£y \ o .
J White Negro: - White Negro - White - Negro
‘ Prevalance Rate per 1,000
Béth sexes-lg-79 ‘ '
YeRrSnmnmnmannnnnnnn 105 188 87 220 147 | 276
- Men
Total-18-79 years=mm=-m-=n 86 | .168 | 91 226 136 276
18-24 years--mm=m=mo=mcomma- 2 - S17 19 17 . 19
25-34 yearsemmemm—mema—- ———— 7 46 . T34 115 37 - 125
LT S —— ————- 39 162 109 259 "} T 118 265
45-54 yearseemwemenronncmaien 87 108 . 138 : 295 173 . 308
55-64 yoars—=-memmmmemmmmm——- 159 294 119 i 316 214 445
65-74 years==mmmmmmena- ————— 261 632 123 405 273 660
75-79 years=mmrrmeencnnannana. 391 598 133 212 402 598
- Women
. Total-18-79 years-=-==w-= 123 72046 ) 83 215 156 276
18-24 years=e~mmmmmecmecmean - 7. .8 3% 8 34
- 25-34 yearsemmrmmmmeeoannaan——- i 7 , 34 21 85 23 85
35-44 years=mmmmmmecmcncean—— 23 143 ) 53. 241 62 256
45-54 years-m=mmemmeeemancaa. 107 308 109 343 155 419
55-64 yearse=-mmemcmmmnacanan 253 338 164 367 310 410
65-74 yearsm-mmmmmmeccccanan- 454 685 ° 179 321 486 710
75279 years-ememwmnocecnaena. 427 694 120 263 449 694

U. S. population (cf. Tables 6, 7, 9, 12 and Figs. 11, 16, 21). Similar

resonable estimates are also possible in relation to the potential impact ‘

of control of hypertension, and of multiple risk factors for the substanf?al number
" very high risk personsin the U. S. population (cf. Tables 8, 13, 17 and Tigs.

9-11, 13, 15, 22, 23).

-~
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G2 .. ARMITRUNG, WARNER, CONNOR

-

LR TP

-

g
v

Cen e,
.

. . FIGURE 1 77 ({"',-/'Cf,}") , DL
. Top left: Bascline atherosclerosis, Marked luminal occlusion by encroachment of intima
showing several of the features found: collular accundation including lipid-laden macrophages,
. . fibrous vroliferation, and cellular brcakdown.é Hematoxylin and easin, X 100. Top righe
Bascline atherosclorosis. A downstrecam section from the artery shown in top left fizure Gfter
staining for fut. A relatively fut-jree collur of frous tissue encircles the lumen, Through.
out the rest of the intima mixtures of fat-free and fet-beaiing cells are found among carying
amounts of intimal scarring, OQil-Led-0, % 90. Middle lefu Baseline atherosclerosis., Largs
e _ masses of acellular material are seen at the outer third of the intima, Hematoxylin and cosin,
X 70. Middie right: Baseline atherosclerosis, In the larzer artery a radial arrangemont of
the outer fibrous structure of the intima orignts a mived popdation of cells, the micddie portion e
of the intimal lesion iy accupivd by o circumferential sbrous collar, and the innermost portion ‘
. shows collular hyperplasia, This form of intense arieritis muay be scen frequently as a response .
' to the hyperlipidemia, The vorlion of branch aricry shown at the loft has o greater accllular S

o portion in the intimal wmess. Hematoxylin and cosin, % 110. Lowom left: Regression athero- . . '

L , sclerosis. Visible intimal lipid (black) is small within an unusually lurge residual mass of fibrous . e
_ o N o Circulstion Rasearch, Vol XXV, July 1976 ’
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eehEOdION -OF CORONARY ATHIROSCLINDS:S

5

. 3
&

FIGURE a

Top left: Regression atherosclerosis. Numerous small zaps

- 3

el
‘/4‘.1 el
h '

occur in an othernwise intact internal

]

clastic membene. Residual medial denaie is present af top lefz. Verhoeff's, X 100. Tow right:

&

Regression atherosclerasis. The intima staing dark (colicaen} and the media pale (smooth wuscle)
with nearly intuct architecture. Van Gieson, X 90. Bonom left: Regression atherosclerosis.
Hemetoxylin and eosin, X 90. Botiom right:

"The intima consists largely of conncectice tissue.
Begression atherosclerosis. Unusually small ar,

which is ut the bottom of the scction.

- .

total transverse arca among the
groups. Dilatation or distension cannot be
ruled out in b:@mc atherosclerosis, however,
since the average cros¥sectional area of the
arteries of ‘this group \;th'"cr than in the
regression animals, although the regression
monkeys: were more than 3 years sider at
autopsy.

The decreased narrowing of the Juifens of
the coronary arteries in aningl]s’f&l regression
regimens was accompanjed Dy several features
that would be looked for at the end of a

averag

eas of irtimal thickening occur, the lurgest of
Hematoxylin and eosia, x 120,

i

regression study. One was tl)/c/gmss observa-
tion: of dictinetly fewer lesions throughout
accessible arterial tree, including the aorta, in

1
tae

regression gzinfuls than were seen in animals
with baseline atherosclerosis. This finding will
Nl e
berevorted separately. A second observation
* &

pertains to the gross appearance of the

amopened, intact coronary arteries themsclves.

Group 1 had beaded, ivory-colored arterics,
A

Dutne regression groups had smoother, paler
arteries~suggesting thinner walls. The' third,

and to us, most~aotabie evidence in favor of

tissue, Sudan IV, X 90. Botom right: Regression atherosclerosis, The residual intimal chz'on\
is rich in collegen (dark), and collagen scars are seen also in the media. Van Gieson, X 90. ‘

C(’rcululion Rasearch, Vol. XXVIL, July 1970
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