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A. Background and Introduction 
There are two majorstrategies for preventing coronary 
heart disease (CHD) by lowering blood cholesterol. 
One is a clinical or patient-based approach that seeks 
to identify individuals at high risk who will benefit 
from intensive intervention efforts.1*2 The goal of this 
approach is to detect, treat, and monitor high-risk 
patients who have elevated blood cholesterol. 
Guidelines for this approach were developed, by the 
first Adult Treatment Panel and published in 1988.* 
The other strategy is the, population or public health 
approach that attempts to lower blood cholesterol 
levels in the whole population by promoting changes 
in dietary habits and physical activity levels.2-7 These 
two strategies are complementary, and both are 
incorporated in the National Cholesterol Education 
Program. This report focuses on the clinical approach 
and updates the guidelines from the 1988 report of the 
Adult Treatment Pane1.l 

1. Basic Description of Lipids, and Lipoproteins 

Cholesterol is a fat-like substance (lioid) that is present 
in cell membranes and is a precursor of bile acids and 
steroid hormones. Cholesterol travels in the blood in 
distinct particles containing both lipid and proteins. 
These particles are called lipoproteins. The cholesterol 
level in the blood is determined partly by inheritance 
and oartlv bv acauired factors such as diet: calone 
balance, and level of physical activitv. 

Three major classes of lipoproteins are found in the 
blood of a fasting individual: low density lipoproteins 
(LDL), high density lipoproteins (HDL), and very low 
density lipoproteins (VLDL).a-ll The LDL typically 
contain 60-70 percent of the total serum cholesterol 

and both are directly correlated with&k f&r @2-21 
The HDL normally contain 20-30 percent of the total 
cholesterol, and HDL levels are inverselv correlated 
with CHD risk.“-‘!’ The VLDL contain lo-15 percent 

in fasting serum;‘VLDL are precursors of 

athef . 
- 

LDL-cholesterol is the major 
and thus&the nn ‘marv target 

of cholesterol-lowering efforts, total cholesterol can be 
1 testing for detecting a possible elevation 

of LDL-cholesterol. Initial testing for serum total 
-several advantages: it is more readily 
available and less expensive, and does not require that 
the patien,, be fasting. On the other hand, LlX.= 

orecfsion for risk assessment z:e; 
and is the, rlma tar et of Interventions to lower 
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between-population studiesU showing that d& is 
more common in countries whose inhabitants 
consume diets high in saturated fat and cholesterol 
and have relatively high levels of blood cholesterol. 
Indeed, in populations that have low levels of LDL- 
cholesterol (e.g., rural Japan and China),rates of 
CHD are quite low even when other known CHD 
risk factors are present. 34f35 In addition, migration 
studies that show &that within a generation of 
immigration both blood cholesterol levels and CHD 
rates rise in parallel to resemble those of the new 
country of residence. 36137 Finally, for both males 
and females, cohort studies?8 within populations 
consistently show an association between blood 
cholesterol levels and CHD rates; this association is 
continuous throughout the whole range of 
cholesterol levels in the population’4 and becomes 
particularly strong at higher levels of serum 
cholesterol. Fig& l-l indicates that men with 
cholesterol levels near the top of the population 
distribution have CIID mortality rates that are five 
times those near the bottom. This observed 
difference in fact is an underestimate: after 
adjustment for the effects of variability of 
cholesterol measurements, the true risk ratio 
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between higher and lower cholesterol levels is 
1 even higher? A high blood cholesterol is thus a 
II ‘powerful risk factor for CHD. 

l / Genetic disorders. Premature CHD can result 
~ from high LDL-cholesterol levels even in the 
II absence of any other risk factors. A striking 
iI example is found in children who have the 
~ homozygous form of familial hypercholesterolemia, 
a rare disorder characterized by the virtual absence 

‘i of the specific cell-surface receptors that normally 
remove LDL from the circulation. 4o The 

i’ consequence is an increase in the blood cholesterol 
occurring predominantly in the LDL fraction. LDL- 

/ 
i 
cholesterol levels are extremely high, 500 to 1,000 
mg/dL? and severe atherosclerosis and CHD often 

1 develop during the first two decades of life.41 
/ Patients with the more common heterozygous form 
1 of famihal hypercholesterolemia have half the 
1 normal number of functioning LDL receptors; they 
, have approximately twice-normal levels of LDL- 
cholesterol and commonly develop CHD in the 
middle decades of life!’ Further evidence that 

I LDL-cholesterol is atherogenic in humans comes 
i from the genetic disorder called familial defective 
/ apolipoprotein B-100:2Y43 in which cholesterol 
1 elevation is limited to LDL; this disorder likewise is 
i accompanied by premature CHD.44745 

l 1 Animal evidence. In many animal species, both 
~ spontaneous and diet-induced hypercholes- 
! terolemias cause a form of atherosclerosis. 46-54 
Moreover, in several species of primates, diets that 
raise mainly serum LDL-cholesterol levels induce 

) arterial lesions resembling human atheroscle- 
, rosis. 55-57 These lesions regress when the serum 
i cholesterol is lowered by diet or drugs, suggesting 
~ that atherosclerosis may be reversible under certain 
~ circumstances.58‘66 _ 

b. ~ The euklence tbat reducing LDL-cbolesterol 
~bevels prevents CHD 

The evidence cited above from epidemiologic, genetic, 

risk can be reduced; they have shown 
that lowering LDL-cholesterol levels in men 

high levels decreases the incidence of CHD. A 
ber of randomized blinded trials have examined 

LDL-cholesterol levels by dietary and 

I 
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ons can reduce CHD incidence in the 
tion setting, i.e., in patients without 

/idence of CHD. One of the largest, the Lipid 
Research Clinics (LRQ-Coronary Primary Prevention 

f Trial:‘.& ,found that the cholesterol-lowering drug 
9 * cholestyramine, compared with a placebo, significantly ‘, reduced the incidence of CHD. A similar reduction in 

CHD events was obtained with the lipid-lowering drug 
gemfibrozil in the Helsinki Heart Study.6g~‘o Meta- 
analyses that pool the results of the major primary 
prevention trials of cholesterol lowering also 
demonstrate that reduction of cholesterol levels will 
reduce CHD rates:l these meta-analyses suggest that 
dietary therapy alone also is effective for reducing 
CHD rates.‘1‘73 

Finally, several recent trials74-79 employing 
angiographic assessment have revealed that 
cholesterol-lowering therapy slows progression in a’ 
substantial portion of both men and women and 
produces regression of coronary atherosclerosis in 
some individuals. 

Thus a large and diverse set of studies provides 
convincing evidence that reducing LDL-cholesterol 

yels will decrease the subsequent incidence and 
ortality from-CHD events. The data from clinical 

‘@als are available chiefly for middle-aged men with 
‘initially high cholesterol levels. Since clinical and 
epidemiologic studies indicate that high blood 
Fholesterol is accompanied by increased risk for CHD 
iin various groups-young adults with genetic 
bypercholesterolemia,41 you,ng adult men?2,*o 
postmenopausal women, 38 and the elderly13-it is 
reasonable to project that reduction in cholesterol. 

‘. levels in primary prevention will reduce CHDmtes in 
these groups as well. However, each age and sex 
,group has its own particular risk characteristics that 

~ ‘may modify the approach to primary prevention, and 
tach will be considered later in this section. 

2. Secondary Prevention: Patients 
WithCHD 

&e presence of established CHD confers a high risk 
for the occurrence of subsequent coronary events and 
CHD death. Men with CHD, have about five to seven 
times the risk of developing a myocardial infarction as 
men, with no prior clinical manifestations of coronary 
.isease.*l Women with a history of myocardial 

(. farction resemble men in their high risk for 
reinfar&ion.82 Past hesitancy to reduce cholesterol 

h established CHD 

patients with established 

creased total mortality 
e large Cofona@ Diug 
ic acid with a placebo. 

73~81 of several secondary 
t cholesterol-lowering 

current CHD events by 
cent and total mortality by about 

Angiographic studies’*-79 
that, in patients with coronary 
nsive cholesterol lowering--often 
eveIs of 100 mg/dL or’ below- 

progression and in some patients 
of atherosclerotic lesions. 

been observed whether 
as achieved by lifestyle 

ary therapy and physical activity);/* 
,79 or ileal bypass surgery.‘* The 
in the incidence of clinical CHD 

rs makes it probable that the 
(which leads to fissuring, 
mural hemorrhage) is reduced as 

rimary prevention trials6769 up to 5 
uired to show benefit. A reduction 
ing from cholesterol intervention 

even in patients who were not 
f high cholesterol levels but had 

s in the so-called “normal” range.*’ 

Reduction in CHD Risk 

use of death for both men and 
States and accounts for about 

Clinical trials of relatively 
n indicate that a Z-percent reduction 
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Fatal myocardial infarction 

Cardiovascular deaths 

Cancer deaths 

Other deaths 

All deaths 

I’s soya-bean oil trial;? Scottish Society of Physician’s 
clofibrate trial?3 Stockholm Ischaemic Heart Disease Secondary &evention Stud 
Drug Project’s niacin trial;8j.9j and Program on the SUrgicaI Control of Hyperlip 

oronary Drug Project’s clofibrate tria1;*j99j Coronary 

in CHD rates results from each l-percent reduction in 
serum cholesterol level, and epidemiologic 
shrdies218990 suggest that the reduction in CHD rates 
achievable with long-term cholesterol lowering may be 
even greater-perhaps as much as 3 percent for each 
l-percent reduction in serum cholesterol. 

prevention trials67-69~g6-100 have 
blood cholesterol lowering leads to 
of myocardial infarction and death 

This conclusion from individual trials has 
results of meta-analysis of 

The greatest short-term benefit from cholesterol 
reduction is to be expected in patients who are at high 

available trials71 From these 
cholesterol.lowering will 

risk for future CHD events either because of 
established CHD or multiple risk factors. This is 
because cholesterol intervention has a similar relative 
benefit in both primary and secondary prevention (a 2- 
percent decrease in CHD events for every l-percent 
decrease in blood cholesterol), but the fivefold higher 
event rate among those with established CHD makes 
the near-term benefit of cholesterol intervention larger 
in this group. On the other hand, over a lifetime, a 
large ercentage of all men and women will develop 
CHD, E and approximately one-quarter to one-third of 
individuals who have a frst coronary event will die of 
it. Thus in the long run the greatest benefit in CHD 
reduction lies in primary prevention measures. This 
makes primary prevention an important element in 
both the public health and clinical approaches. 

has been confirmed. The demonstration 
lowering prevents, CHD is the 

of cholesterol lowering on 
question of whether 

of bIood cholesterol levels extends the life 
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a. Epidemiolo@c eyidence 

Several types of epidemiologic data provide evidence 
on the total mortality question. It has been noted for 
example that Japanese have lower serum choiesterol 
levels than Americans, and on average, the Japanese 
have a lower age-adjusted ~~$ity and a Ionger life 
expectancy than Americans. 7 Greater longevity in 
Japanese appear to be due mainly to less CHD. Within 
the United States, Seventh Day Adventists as a group 
have lower cholesterol levels than the population 
average and they too have lower age-adjusted 
mortality and a longer life expectancy?‘* These 
population comparisons are suggestive, but a solid 
conclusion that a lower cholesterol level per se is 
responsible must be tempered by the possibility of 
confounding factors. 

Further infomlation comes from the 30-year followup 
of the Framingham Heart Study;32 in this analysis, 
young individuals with the lowest cholesterol levels at 
entry were found to have lower age-adjusted total 
mortality rates than those with the highest cholesterol 
levels. Similar findings were reported from the Johns 
Hopkins Precursors Studyso in which young adult men 
were followed for 30.5 years after initial cholesterol 
measurement at mean age 22. This study reported a 
strong association between the serum cholesterol 
levels measured in the early twenties and development 
of CHD in midlife. A recent review of a large number 
of prospective cohort studies3’ reported that the lowest 
total mortality apparently occurred in men having total 
cholesterol levels below 200 mg/dL, specifically in the 
range of 160 to 199 mg/dL, whereas men with higher 
cholesterol levels had higher age-adjusted total 
mortality rates. However, the relation between 
cholesterol levels and total mortality appeared to be J- 
shaped, as found previously for hypertension and 
obesity. Higher total mortality occurred with high 
levels of cholesterol, but a relatively higher mortality 
also was noted in men with very low total cholesterol 
levels. The lowest category of cholesterol levels 
analyzed was that below 160 mg/dL, and it appeared 
that higher total mortality rates were associated with 
cholesterol values below this level, In this report, the 
Multiple Risk Factor Intervention Trial (MRFIT) 
screenees constituted 83 percent of U.S. .men and two- 
thirds of the total number of men in the entire review. 
In a more detailed analysis of the followup of MRFIT 
menlo it was reported that cholesterol levels well 
below 160 mg/dL were still accompanied by 

mortality rates. In this study there was 
increase in total mortality until the total 
fell to below 140 mg/dL, and a 
was noted ohly in the very small 

below 120 mg/dL. Thus, it 
increase in total mortality in American 

low cholesterol levels, at least 
About 4 percent of U.S. men have 

ers cause low cholesterol 

concrete support for the concept that 
levels below 160 mg/dL (or even 

dangerous. In general, however, 
in patients with elevated serum 

goal for primary prevention in the United 

correlation between total cholesterol 
death was strong and positive in 

Classiiicatio 
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women as well as men. By contrast, total mortality 
was not increased at higher cholesterol levels in 
women as it was in men; indeed, the pooled estimate 
of risk for all causes of death was essentially flat across 
all levels of total cholesterol. The full reasons that 
higher CHD death rates at increased total cholesterol 
levels did not translate into higher total mortality rates 
in this pooled analysis are not understood, but one 
factor is the relatively low rates of CHD in women of 
the age group studied. The authors of this analysis 
indicated that “to obtain more precise information 
about tota cholesterol-mortality associations in 
women, a screening and mortality followup study 
should be undertaken, comparable in size to the 
MRFIT Screening Study. Such a study should measure 
HDL-cholesterol as well as total cholesterol and should 
include older women, for example, up to age 79*” In 
the absence of such a study, the relationship between 
total cholesterol levels and total mortality in women is 
unproven. 

b. Clinical trial evidence 

i! 
:,:; . . :’ 

d nonsignificant numerical increases in varic 
This increase in non-CHD mortality appearal 
a significant decrease in CHD mortality sucl#$! 
mortality was not reduced. Nonetheless, 

: ;g :;$*a 
m study to study in the apparent’cause$# 
on-CHD death-i.e., cancers and other $J$ 

ver, biliary tract, and intestine in one trial$ 
, suicide, and homicide in others-mak&$ 

t to postulate a plausible biological ,.i _i 
m whereby cholesterol lowering -per se 

.-’ 
-, 

pecific adverse effects that increase mortality. ?jg 
recise nature of any adverse effects and, if -3 
al, whether they are limited chiefly to one .h; :G 

drugs or extend to all types of cholesterol- ‘j!! 
remain to be determined. One meta- ‘g 

noted a numerical increase in non-.CHD ! 
prevention studies using drugs, .but 

diet. In another meta- 
secondary prevention drug 

response in cholesterol 
a favorable trend in total mortality was noted 

;;a. . . ..Q :.;“b 

when 
i 
1 was small. 

of meta-analysis of primary prevention 
that drug intervention carries 

mortality that offsets the beneficial 
lowering cannot be taken as 

the evidence that blood 
CHD mortality and 

more consistent and reliable than 

Primary prevention clinical trials of cholesterol 
lowering 

Primary prevention trials have been designed to detect 
effects on CHD incidence (chiefly nonfatal myocardial 
infarction), and because of their relatively small size 
and duration, it is not surprising that none has 
provided an answer to the question of total mortality. 
In an attempt to obtain a better grasp ‘on the effects of 
primary prevention on total mortality, the results of 
clinical trials have been pooled and analyzed together. 
The meta-analysis technique has the advantage of 
providing a larger number of subjects, which may 

that certain cholesterol-lowering drugs 
the non-CHD death rate, which may be 

enhance the power to detect a true result. However, 
me&analysis may be misleading if there is 
heterogeneity between studies in the nature of the 
population or the interventions. For example, data 
from a trial using a drug producing serious adverse 
effects could obscure a favorable effect of a safer drug. 
Likewise, the inclusion of data from trials with less 
efficacious cholesterol-lower& drugs may obscure a 
beneficial effect of more effective agents and the 
mixing of trials having different endpoints can make 
interpretation difficult. With these limitations in mind, 
it should be noted that several meta-analyses of 
cholesterol-lowering drug trials10f107 for primary 
prevention of CHD reveal a significant increase in 
aggregate non-CHD mortality, made up of multiple 

drugs that have few side effects, 

more than offset any adverse effects. 

prevention trials of cholesterol 

can be expected to have a favorable effect 
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eon total mortality. Indeed, a recent meta-analysis of 
t 

,econdary prevention trials observed a favorable trend 
in the total death rate (odds ratio 0.91).73 Moreover, 
this analysis, which contained a large number of 
patients, showed .YEO significant increase in 
noncardiovascular .deaths including those from injury, 
homicide, suicide, or cancer, as might have been 
expected if cholesterol-lowering drug therapy is 
inherently dangerous. 

c. Implications for cholesterol-lowering therapy 

These considerations strongly imply that treatment of 
high blood choIestero1 in patients with established 
CHD has the potential to prolong life by reducing new 
CHD events, because CHD deaths are by far the most 
common cause of death in these patients. Likewise, a 
reduction in total mortality by highly efficacious drug 
therapy probably can be achieved for patients who do 
not have established CHD but are at high risk ‘for 
developing it. Although epidemiologic data suggest 
that long-term cholesterol lowering in individuals with 
moderately high cholesterol levels will prolong life, life 

~ extension by drui therapy in patients without severe 
hypercholesterolemia and who are otherwise at low 
risk will be difficult to demonstrate in a controlled 
clinical trial even if drug therapy has few side effects. 

Lack of clinical trial data proving that cholesterol- 
lowering therapy reduces age-adjusted mortality in 
individuals with .moderately high blood cholesterol and 
without other ,CHD risk factors, however, does not _ 
preclude efforts to reduce cholesterol levels in this 
group. The evidence that cholesterol lowering will 
reduce the incidence of CHD is strong, whereas the 
possibility that cholesterol lowering perse causes 
adverse effects is relatively weaker. Increases in the 
incidence of adverse events (e.g., cancer, accidents, 
suicide,, and violence) observed in’association with 
cholesterol-lowering trials lo5 have not been found to 
be statistically significant when taken as individual 
effects, and apparent increases in these events may 
have been due to chance. Even if total mortality 
accompanying cholesterol lowering in low-risk 
populations is unchanged, substantial benefit will still 
be derived’ from a reduction of CHD morbidity. For 
this reason, primary prevention receives a high priority 
in this document. The possibility of adverse effects 
that accumulate during several decades of drug 
therapy, which may offset CHD risk reduction, _ _ 

as will be discussed in detail later in 

studies in high-risk populations 
HDL-cholesterol levels are a 

linking HDL to CHD, the National 

in February 1992 to review 

that for every 1-mg/dL decrease in 

nonetheless must be kept in mind when making a . 



A variety of factors contribute to low HDL-cholesterol for summarizing the importance 
levels. Genetic influences undoubtedly are important and HDL to patients, but it is preferabld 
in many patients. *” These inherited influences can to focus on LDL and HDL separately 
be accentuated by life habits-cigarette smoking, lack and theraiy. For these reasons, 
of exercise, and excessive caloric intake leading to not made a part of the specific 

119-*21 Certain drugs, including beta- obesity. 
adrenergic blocking agents (beta-blockers), anabolic 
steroids, and progestational agents, likewise reduce 
HDL-cholesterol. A moderately strong, inverse 
relation also exists between HDL-cholesterol and 
triglyceride levels, and the various hypertri- 
glyceridemic states frequently are accompanied are included in a 
by low HDL-cholesterol concentrations.122 

Fortunately, the factors cited above that contribute to 
owe! to predict CHD in several 
but not in a11.17~1s~130 In the view of 

low HDL-cholesterol levels are reversible through, the statistical methods used to 
weight reduction in overweight patients, exercise, and 
smoking cessation. Most lipid-lowering drugs have 

ependent relationships to CHD risk among 

the potential to raise HDL-cholesterol levels. The 
are of limited value because 

most potent agent is nicotinic acid, but fibric acids, greater variability in triglyceride 
statins, and even bile acid sequestrants can have 5 
mild-to-moderate HDL-raising action. Thus, it may be 

fasting plasma, most triglycerides 

difficult to distinguish the relative <ontributions of LDL 
of hepatic origin. Postprandially, 

lowering and HDL raising to CHD risk reduction. 
addition of dietary triglycerides carried in 

Nonetheless, in several drug trials of both primary and 
secondary prevention, a rise in HDL-cholesterol levels 
appeared to contribute to the overall redtiction in 
CHD ,ia&26,‘0>‘6 To date, however, no clinical trials 
have been reported that specifically test the efficacy of 
raising HDL in prevention of CHD. This fact militates 
against recommendations to use drugs specifically to 
raise HDL-cholesterol levels in patients with isolated 
low HDL levels. In patients with CHD or a strong 
family history of CHD, drug use may be considered. 
Nevertheless, the link between low HDL and CHD 
may influence the choice of drugs used for LDL 
lowering. Specific recommendations for management 
of patients with low HDL-cholesterol are covered in 

or in some kinships of familial 
135J36 high triglyceride does not 

section IV. raise CHD risk. These associations between 
Several epidemiologic studies reveal that total 
cholesterol/HDL-cholesterol ratios (or LDL/HDL ratios) 
are strong predictors of CHD events.13>‘23 Although 
some investigators advocate the use of such ratios 
both for predicting risk and as targets for therapy, thii dent of the question of atherogenicity of the 
approach has drawbacks. For one thing, LDL and 
HDL are independent risk factors, and each requires 
individual attention. In addition, whether ratios 
accurately predict CHD risk at extremes of high and 
,low LDL-cholesterol levels is uncertain. The use of 

-1 
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i 
elevated triglycerides likewise might be considered 

herogenicj31 although one step removed. Still, 
6nere is debate whether low HDL-cholesterol levels 
induced by high triglycerides are atherogenic. In 
some families with familial hypertriglyceridemia, HDL- 
cholesterol levels are reduced and yet the risk for 
CHD apparently is not increased.‘3’a136 

No large-scale clinical trials have specifically 
addressed the question of whether reducing 
triglyceride levels per se in hypertriglyceridemic 
patients will decrease risk for CHD. ‘This adds an 
element of uncertainty about the utility of treatment of 

8~ elevated triglycerides.142~‘if3 In the Helsinki Heart 
,: 6 Study, which recruited hypercholesterolemic patients, 

the initial data analysis found no relation between the 
fall in triglyceride levels on gemfibrozil therapy and 
reduction in CHD risk.69?14 On subgroup analysis 
however, the greatest decrease in CHD was found ;o 
occur in patients who had. high triglycerides 
combined with high total cholesterol and reduced 
HDL.” In the Stockholm Ischemic Heart Disease 
Study,9” a secondary prevention trial, the combination 

~ of nicotinic acid and clofibrate was used, and the 
greatest reduction in CHD mortality occurred in 
“atients with elevated triglycerides. The results of 
these two trials, although suggestive, are not sufficient 
to prove that triglyceride lowering in general will 
reduce risk for CHD. Nonetheless, the 1992 NIH 
Consensus Conference indicated that triglyceride 

’ reduction should be part of the therapy of certain 
dyslipidemias that carry an increased risk for CHD 
(see section IV C). 

c. Otber lipoprotein risk factors 

Beyond the lipid parameters provided by tie 
‘lipoprotein profile, several additional components of 
the lipoprotein system have been identified and are 
under intense evaluation. At present, however, the 
‘knowledge of each is insufficient to recommend that 
they be used in clinical practice. Some of the more 
important of these components include 
apolipoproteins B 145-149 and AI;150a1j3 HDL subclasses 
(HDLz and HDL$l *54-156 and LP-AI and LP-AI/AII;157 
small, dense LDL particles; 158-160 remnants of 
chylomicrons and VLDL; intermediate density 

teins (IDL);l’l and lipoprotein (a) 
122J62-164 Because accurate and reliable 

easurements of these various fractions are not 
t-s,,.&idely available and because we lack definitive 

showing that their modification 
more research is required.to 

er Atherosclerot.ic Diseases as 

is five to sevenfold higher than 

ports have indicated that the presence 

crease in risk of subsequent CHD 

il~ 

II ~ II 
* 
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Risk Factors 

velocities, Substantial carotid atherosclerosis is 
documented by cerebral symptoms (transient ischemic 
attacks or stroke) accompanied by the demonstration 
of significant atherosclerosis on sonogram or 
angiogram. e 

For patients with established CHD or other clinical 
atherosclerotic disease that puts‘ them at equivalent 
risk, it is reasonable to set a lower target value for 
LDL-cholesterol lowering than is recommended for 
primary prevention. Angiographic studies taken as a 
whole74-79 suggest that net regression of coronary 
atherosclerosis is proportional to the decrease in LDL- 
cholesterol levels, even to levels below 100 mg/dL. 
This finding provides a rationale for reducing LDL- 
cholesterol in CHD patients to 100 mg/dL or lower. 
Several secondary prevention trials are currently 
underway, 16’ and the panel emphasizes that 
secondary preve,ntion trials are ethical and are needed 
to refine the initiation and target levels for LDL- 
cholesterol in CHD patients. Nonetheless, the concept 
that LDL-cholesterol should be reduced more in 
secondary prevention than in primary prevention 
appears valid. With available combinations of diet 
and drugs, a target of 100 mg/dL or lower is attainable 
for a great many CHD patients. Many of these 
patients also have low concentrations of HDL- 
cholesterol and will benefit from a therapeutic 
regimen that will simultaneously lower LDL and raise 
‘HDL levels. It must be emphasized that not all 
patients with CHD will be candidates for cholesterol- 
lowering therapy; factors that militate against the use 
of such therapy include very advanced age, cardiac 
conditions that impart a poor prognosis (e.g., very low 
ejection fraction and chronic congestive heart failure), 
deterioration of mental function, and coexisting 
diseases that impair quality of life or reduce longevity. 

7. Nonlipid Risk Factors for CHD 

A number of nonlipid risk factors must be considered 
in preventive efforts. Some of these factors are 
modifiable and are appropriate targets for intervention 
efforts. There also are several fixed risk factors ,that 
cannot be modified, but since they increase CHD risk, 
their presence signals the need for more aggressive 
cholesterol lowering. The following lists the two types 
of risk factors. 

l Male sex 
l Family history of 

premature CHD 

selected factors into 

treatment and lower goal levels for LDL- 

levels for LDL-cholesterol also are modified 

e but also because it can prevent cancer and 

elevations of systolic or diastolic blood 
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Table 1-2 

Risk Status Based on Presence of CHD Risk Factors Other Than 

Positive Risk Factors 

l Age: 
Male: 245 years 
Female: 55 years or 

l Family history of premature 
father or other male 
relative) 

l Current cigarette smoking 

l Hypertension (X40/90 mmHg,* or on antihypertensive medication) 1 

l Low HDL-cholesterol(<35 mg/dL*) 

‘* Diabetes mellitus 

Negative Risk Facto? 
/ 

l High HDL-cholesterol(260 mg/dLL) 
/ 

High risk, defined as a net of two or more CHD risk factors, leads to more vigorous in figures l-2 and 1-3. Age (defined 
differently for men and for women) is treated as a risk factor because rates of CHD the elderly than in the young, and in 
men than in women of the same age. Qbesity is not listed as a risk factor because other risk factors that are 
included (hypertension, hyperlipidemia, decreased HDL-cholesterol, and diabetes be considered a target for 
intervention. Physical inactivity is similarly not listed as‘a risk factor, but it too shoul for intervention, and 
physical activity is recommended as desirable for everyone. High risk due to corona or peripheral atherosclerosis is addressed 
directly in figure l-4. 

* Confirmed by measurements on several occasions. 
** If the HDL-choIesterol level is 260 mg/dL, subtract one risk factor (because high levels decrease CHD risk). 

8, 

Evaluation and Treatment of High Blood<P;essure QNC 
V) 179 The definition of hypertension used in this . 
document is that ofJNC V, i.e.: a blood pressure 
>140/90 mmHg (confirmed by measurements on several 
occasions), or on medication for hypertension. In 
several early studies treatment of hypertension could 
not be shown to reduce the risk for CHD imparted’ by 

and high 
can occur concomitantly, and 

o their joint management are considered 

elevated blood pressure; more recent data, however, 
indicate that treatment of hypertension significantly 

Obesity, de 

reduces risk for CHD, but does not completely reverse 
kilograms/ 

it. Moreover, the physician may have difficulty 4 

ned as a body mass index (weight in 
:: “ight in meters squared) of more than 27, 

is accompa 
women!l%l 

determining how long the blood pressure has been 81 

ied by increased risk for CHD in men and 
b-182 This elevated risk appears to be 

mediated chiefly through the metabolic consequences . 
: adequately controlled versus’ how long it has been 

uncontrolled. For these reasons, hypertension, whether 
of obesity: !3 lucose intolerance and diabetes 

or not it is under treatment with medication, is included 
mellitus,183~?84 hypertension, 
~L-choles~erol,‘Zo~190,191 

185-183 decreased levels of 

’ in the list of factors that-modify the therapeutic 
and increased Ievels of LDL- 

_ 



and VLDL-cholesterol.*20~192-195 The incremental risk 
imparted by obesity independently of these associated 
conditions is uncertain, and for this reason, obesity is 
not defined in table 1-2 as a separate risk factor that 
specifically modifies therapy for high LDL-cholesterol 
levels.. Nonetheless, the fact that weight reduction in 
obese patients affects these other risk factors makes it 
important in treatment of high blood cholesterol (see 
section II) and obesity is a major target for intervention 
in CHD prevention. 

l Visceral Obesity 

Visceral obesity is a common form of moderate obesity 
characterized by excessive accumulation of adipose fat 
within the abdomen. In many people its presence is 
manifested by an increase in the ratio of waist-to-hip 
circumference. 1g6p197 This pattern of obesity appears 
particularly to be associated with other risk factors 
(glucose intolerance, lipd disorders, and 
hypertension); W%N ,198-205 &se &y be due in 
part to hyperinsulinemia and increased insulin 
resistance induced by visceral obesity.“” Visceral 
obesity also has been shown to be associated with 
increased risk of cardiovascular disease!97~207-209 
Available data hdicate that a desirable waist-to-hip 
ratio for men is less than 0.9, whereas for middle-aged 
and elderly women, it is less than 0.8.208Y210 Thus, a 
greater effort should be made to achieve weight 
reduction in patients having visceral obesity. 

d Physical inactivity 

Longitudinal studies indicate that regular physical 
activity of moderate intensity (such as walking briskly 
for 30 minutes a day or running for 30 minutes three 
times a week) affords an element of protection against 
CHD?11-222 Therefore in this report physical inactivity 
is identified as a modifiable risk factor for CHD. In 
part the protection afforded by exercise may be due to 
direct effects of regular physical activity on the heart 
and arteries, ,and in part, it may result from favorable 
effects on HDL-cholesterol, blood pressure, body 
weight, and insulin resistance.121j223-228 Increased 
physical activity is an important therapeutic modaiity 
for patients with high blood cholesterol (see section 
II). 

e tibetes mellitus 

Diabetes, .whether insulin dependent or non-insulin 
dependent, increases the risk for CHD?2g-234 To some 
extent this increment in risk may be explained by 

serum lipoproteins, and the management 
is addressed under section IV D. 
something about the diabetic state, 

of serum lipoproteins, that contributes to 

whereas in women the increase 

the risk for CHD in 

have been carried out mainly in middle-aged 

in middle-aged men can be 

ave advanced atherosclerotic disease 
Indeed, in view of the high-risk status of 

intervention may actually be more 
in middle-aged patients in terms of 
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The sex of an individual is another important 
determinant of risk. Men in their forties are four times 
more likely to die from CHD than women of the same 
age, but this relationship diminishes to a factor of two 
by age 70. I3 After the menqp ause, the incidence of 
CHD increases progressively in women until ultimately 
as many women as men die of CHD;l”’ this accounts 
for the designation of age over 55 in women as a risk 
factor to modify therapy of high LDL-cholesterol. 
Premenopausal women in general are at very low risk 
for CHD,“43 and even severe genetic forms of high 
LDL-cholesterol usually do not produce CHD before 
the menopause except in the presence of other CHD 
risk factor.?*4 (see table l-2). This has therapeutic 
implications. Primary prevention with diet is certainly 
appropriate, but based on their low short-term risk of 
developing CHD, drug therapy of elevated blood 
cholesterol in most premenopausal women should be 
delayed, except for those at high risk because of 
multiple risk factorsor those with severe elevations of 
LDL-cholesterol. 

After menopause, LDL-cholesterol levels rise more 
rapidly,2‘%?46 possibly because of loss of estrogens, 
and on the average, postmenopausal women have 
higher LDL-cholesterol levels than men of the same 
age. 247 These higher levels probably accelerate 
coronary atherosclerosis and contribute to relatively 
high rates of CHD in older women. Estrogens may 
protect women from CHD in other ways as well, and 
because of this apparent protective effect, premature 
menopause without estrogen replacement therapy is 
designated a risk factor in women (table l-2). Several 
points must be considered in the decision to use drug 
therapy in postmenopausal women. First, CHD in 
women typically occurs later in life than in men. 
Second, epidemiologic data do not show as strong a 
relation between cholesterol levels and cardiovascular 
or total mortality as they do in men. 381248 Third, many 
older women have high levels of HDL-cholesterol that 
appear to afford an element of protection in the 
presence of elevated LDL-cholesterol.26 Fourth, only 
limited clinical trial data are available in 
postmenopausal women to document the benefit of 
chdlestertil lowering. And fifth, use. of estrogen 
replacement in postmenopausal women may extend 
the protection of the premenopausal state (see section 
III). These factors speak in favor of a somewhat more 
conservative approach to the use of cholesterol- 

in postmenopausal women, than in 
e age and LDL-cholesterol levels. 

possibility of using estrogen. 
as an alternative to cholesterol- 

detail under sections III and IV A. 

in first-degree male relatives 

Recording the family history is 
using a simple family tree and can be 

8. Race ~ 

CHD death!ktes are 3 to 70 percent higher among 
blacks tha iamong whites of the same age up through 
age 74, an 
death rate 

i 

,/the current decline in age-adjusted CHD 
ii the United States is less striking in blacks 

than in wh les. Reasons for these differences are not 
Differences in the’ prevalence of 

may be one factor.’ Although LDL- 
are similar in blacks and whites, 

actually are higher in blacksz5 
Lp(a) levels that may increase 
separate algorithm for lipid 
race is recommended, but 

and other CHD risk factors 
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hypertension, diabetes mellitus, and cigarette smoking. 
The current guidelines are also applicable to people of 
Hispanic, Asian ‘and Pacific Islander, and Native 
American origin in the United States. 

9. The Importance of a Multidisciplinary Team 
Approach 

This report presents guidelines for interventions that 
are the responsibility not only of physicians, but also 
of dietitians, nurses, pharmacists, and other health 
professionals who must work together as a team in 
educating, treating, and following up each patient. 
Ultimately, the interventions are the responsibility of 
the patient, who must make the dietary and lifestyle 
changes needed for reducing CHD risk. 

10. Cost Considerations 

The aggregate cost of CHD in the United States is 
enormous. These costs include physician visits, 
hospitalizations for ischemic coronary syndromes, 
expensive diagnostic evaluations, coronary artery 
surgery and angioplasty, often multiple medications, 
and chronic coronary care. In addition, income is lost 
due to chronic illness and disability. The total burden 
.of CHD costs the nation between $50 to $100 billion 
per year, including $20 to $40 billion for direct medical 
care costs, These amounts do not take into account 
psychosocial costs that likewise are enormous. 
Therefore, if the burden of CHD in our society could 
be reduced significantly, the potential for cost savings 
would be great. 

The least expensive way to reduce CHD rates is 
through the population or public health approach? 
This approach targets the general population in 
attempts to reduce the major risk factors for CHD- 
smoking, hypertension, and high blood cholesterol- 
by public education, governmental policy, and industry 
commitment. In the long term, the public health 
approach promises the greatest impact on CHD with 
the least cost; this is true for cholesterol control as well 
as for other risk factors. 

The clinical high-risk strategy, which aims to identify 
and treat individuals at greatest risk for CHD, 
complemerits the public health approach because it 
has an educational “spinoff” for public education. It 
helps to spread the message about the importance of 
cholesterol control throughout the public. The benefrt- 
to-cost ratio of this spinoff of the high-risk strategy is. 

longevity and improved quality of 

of individuals at lower short-term 

by no means preclude the use of 

section IV G for details of cost- 

accepted therapies for other diseases (see 
On the other hand, for young adults 

drug therapy and the fact that a portion of 

overt CHD and thus will not have their 
ded by cholesterol lowering. 
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These concepts about costs versus benefits parallel 
those for risk-benefit considerations developed under 
section I B 4-Mortality Considerations. Therefore, 
aggressive drug therapy of moderately high blood 
cholesterol in young adults otherwise at low risk who 
are unlikely to develop CHD for many years can be 
questioned on both economic and safety grounds. For 
these patients, long-term drug therapy will be 
expensive and .could have offsetting side effects. 
Certainly young adults with high cholesterol levels 
deserve continuing medical attention and monitoring 
to promote changes in life habits, especially diet and 
physical activity, but their management should be 
carried out at the lowest possible cost. The goal is to 
establish habits that maximally lower cholesterol levels 
without the need for frequent and costly followup and 
monitoring on a long-term basis. As indicated before, 
drug therapy in young adults should be limited to 
those who are considered to be at unusually high risk. 

The issue of costs versus benefits in treatment of high 
blood cholesterol in middle-aged and elderly adults 
who are at moderately high risk for CHD also must be 
addressed. Here again, the principles of maximizing ~ 
lifestyle intervention and minimizing the use of 
expensive cholesterol-lowering drugs should be 
observed. However, drug therapy is more cost- 
effective in these patients than in younger adults 
because of their higher short-term risk. 

C. Detection and baluation 

1. WhoShouldBeTested -I 

Total cholesterol should be measured% least once 
every 5 years in all adults 20 years of age and over. 
HDL-cholesterol should be measured at the same time 
if accurate results are available; reasons for adding 
HDL-cholesterol to routine testing were discussed 
before (see section I B 5a). Although screening 
programs that have the specific purpose of inviting the 
public to receive this test can be used (provided that 
care is taken to assure that the screening determination 
is accurate and that there is appropriate followup for 
further tests and treatment), the preferred approach is 
case finding. In this document, case fmding means 
using the opportunity presented by a visit to the 
physician to perform a total and HDL-cholesterol blood 
test in the setting of a medical examination that also 
inquires about other CJ3D risk factors, i.e., prior CHD 

atherosclerotic disease, age, gender, family 
smoking, high blood pressure, 

ellitus, obesity, and physical inactivity. 

anticoagulant (for serum), but it is 

Since the total cholesterol 
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accurate, and ultracentrifugation in a specialized 
laboratory is required for accuracy. Furthermore, 
patients with triglycerides over 400 mg/dL constitute a 
special group in whom considerations of therapy go 
beyond the management of LDL-cholesterol (see 
section IV C). 

The choice of a laboratory is an important issue 
because there is variability in the accuracy and 
reliability with which laboratories measure cholesterol. . 
The physician should seek a laboratory that 
participates in a reliable standardization-program, 
preferably one that has its lipid assays standardized 
through one of the National Network Laboratories of 
the Centers for Disease Control and Prevention. Rapid 
capillary blood (fingerstick) methodology for 
cholesterol measurement, as well as triglyceride and 
HDL-cholesterol determinations, can produce 
satisfactory results provided they are standardized in 
the same fashion as serum or plasma measurements. 
More detailed information is provided in 
“Recommendations for ,&nproving Cholesterol 
Measurement” from the Laboratory Standardization 
Panel of the NCEP and in papers on the 
standardization of LDL, HDL, and triglyceride 
measurements from the NCEP Working Group on 
Lipoprotein Measurement. 

3. Classification of Patients Without Evidence of 
CJJD 

a. Initial clussz$catim based on total cholesterol 
level 

The classification system begins with a. measurement of 
the total and HDL-cholesterol level.* The prime 
purpose of the HDL-cholesterol measurement is to 
help determine risk status (see table l-2). These 
measurements can be made in the nonfasting state. An 
LDL-cholesterol estimation, which requires the fasting 
state, will provide still more information if it can be 
performed at the initial analysis. This analysis will 
save an extra visit and blood test for those with high 
blood cholesterol who need subsequent 
measurements. Serum is most frequently used for this 
measurement, and cholesterol levels in this report are 
stated as serum values. 

levels below 200 mg/dL (5.2 mmol/L) 
as desirable blood cholesterols those 200- 

mmol/L) as’ borderline-high blood 
240 mg/dL (6.2 mmol/L) and 

cholesterol level and 

t for total serum cholesterol is a level at which 

with a desirable biood cholestero level at the 
(~200 mg/dL) and in whom HDL-cholesterol 
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Figure 1-2 

Imary Prevention in Adults Without Evidence of CHD: Initial Clas 
id HDL-Cholesterol 

?I 

I ‘,a 

- 

Measure nonfasting total blood 
cholesterol and HDL-cholesterol 

Assess other nonlipid CHD risk 
Factors I 

i 
,-j HDL,3fn$dL 1 

Borderline-high 

HDL ~35 mgldlund 
fewer than 2 risk factors 

+ blood cholesterol 
200-239 mg/dL 3 

HDL ~35 mg/dL ar 
2 or more risk factors 

I 1 

High blood cholesterol 

-~~ 
CHD Risk Factors 

. . Posltwe 
- Age: Male 245 years - 

Female 255 years or 
premature menopause 
without estrogen 
replacement therapy 

l Family history of premature CHD 
l smoking 

l Hypertension 
l HDL-cholesterol c35 mg/dL 
l Diabetes 

Neeative 
l HDL-cholesterol 264 mg/dL 

Classification, E 

cation Based on Total Cholesterol 

Repeat total cholesterol and 
HDL within 5 years or with 
physical exam 

Provide education on general 
population eating pattern, 
physical activity, and 
risk factor reduction 

Provide information on dietary 
modification, physical activity, 
and risk factor reduction 

Reevaluate patient in l-2 .years 
- Repeattotal and 

HDL-cholesterol 
measurement 

- Reinforce nlitrition and 
physical activity education 

Do lipoprotein analysis 

(Go to figure l-3) 
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Figure l-3 

Primary Prevention in Adults Without Evidence of CID: 
Cholesterol 

Lipoprotein analysis 
fasting, 9-12 hours 
(may follow a total cholesterol 
determination or may be done 
at the outset) 

H Borderline-high-risk 
LDL-cholesterol 
130-159 mg/dL and with 
fewer than 2 risk factors 

I- 

- Evaluate for 

- Evaluate for 

Repeat total cholesterol and 
HDL-cholesterol measurement 
within 5 years 

Provide education on general 
population eating pattern, 
physical activity, and 
risk factor reduction 

Provide information on the 
Step I Diet and physical activity 

Reevaluate patient status 
annually, including risk factor 
reduction 

- Repeat lipoprotein 
analysis 

- Reinforce nutrition and 
physical activity 
education 

/ 

1 See pages 1-21, I-22 

* On the basis of the average of two determinations. tests differ by more than 30 
mg/dL, a third test should be obtained within l-8 weeks and the erage value of three tests used. 
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Y and other risk factors as appropriate. If the average of 
ffl,the two HDL-cholesterol levels is below 35 mg/dL in a 
i, F” *)‘patient with LDL-cholesterol less than 130 mg/dL, 

consult section IV B for the approach to such a patient. 
I,~, If the triglyceride level is over 200 mg/dL in a patient 

with LDL-cholesterol below 130 mg/dL, consult 
’ section IV C. 

Individuals with LDL-cholesterol in the range of 130- 
159 mg/dL and fewer than two other CHD risk factors 
should be given advice on diet modification and 
physical activity and should be retested by lipoprotein 
analysis in 1 year. If low HDL-cholesterol or high 
triglyceride levels are present in such an individual, 
consult section fi B or C. Individuals with LDL- 
cholesterol in the range of 130-159 mg/dL who have 

~ two (or more) risk factors (see table 1-2) or an LDL- 
cholesterol level ~160, mg/dL should have a second 

: lipoprotein analysis for LDL-cholesterol estimation 
; within l-8 weeks. Treatment decisions should always 

be based on the mean of two or more LDL-cholesterol 
levels. If the two values differ by more than 30 mg/dL, 
a third test should be carried out and the average of all 
three used. 

On the basis of their average values, patients with 
‘1 borderline-high-risk LDL-cholesterol(130-159 mg/dL) 
who do have two or more other risk factors, as &ell as 
patients in the high-risk LDL-cholesterol group @lb0 
mg/dL), undergo the clinical evaluation described 
below and then enter a more intensive lipid 
intervention program. 

4. Patients With Evidence of C&D (or Other 
Clinical Atierosdero?ic Disease) 

All men’and women who have establishedCHD (or 
other clinical atherosclerotic disease) as defined earlier 
should have a lipoprotein analysis for LDL-cholesterol 
determination after an overnight fast on two occasions 
l-8 weeks apart (figure 14). As usual, if the two LDL- 
cholesterol values differ by more than 30 mg/dL, a 
third test is performed and the average of all three is 
used. If lipoprotein analysis is carried out during 
recovery from an acute coronary event (myocardial 
infarction or unstable angina), the results must be 
interpreted with caution. Levels typically fall during 
the event and may not be restored to baseline for 
several weeks?58l259 Even during the acute event, 
LDL-cholesterol levels frequently are above the target 
value for a CHD patient, and the period of 

ost such patients will’meet this criterion 

can be secondary to other 

evaluated thoroughly to guide 

r to their developing clinical disease. 
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Secondary Prevention in Adults With Evidence of CHD: Classify 

Lipoprotein analysis* 
fasting, 9- I2 hours 

Average of 2 measurements 
1-8 weeks apart** 

Optimal 
LDL-cholesterol 
GO0 mg/dL 

Higher than optimal 
LDL-cholesterol 
>lOO mg/dL 

* Lipoprotein analysis should be performed when the patient is 
or other medical event that would lower their usual LDLcho 

** If the first two LDL-cholesterol tests differ by more than 30 I 
l-8 weeks and the average value of the three tests used. 
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n Based on LDL-Cholesterol 

Individualize instruction on 
diet and physical activity 
level 

Repeat lipoprotein analysis 
mnually 

Do clinical evaluation 
(history, physical exam, 
and laboratory tests) 

Evaluate for secondary 
causes 
(when indicated) 

Evaluate for familial 
disorders 
(when indicated) 

Consider influences of 
age, sex, and other 
CHD risk factors 

- 

Initiate therapy 

See page I-22 

the recovery phase from an acute coronary 
1 level. 

a third test should be obtained within 
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-CHD risk factors, as well as age and sex, in order to 
i” ‘se this information in decisions about treatment 
‘*, directed at LDL-cholesterol. 

a Secondary higb blood cholesterol 

The clinical evaluation for secondary (and possibly 
reversible) forms of high LDL-cholesterol includes 
consideration of, and where appropriate ruling out, 
the following conditions: 

Diabetes mellitus 

Hypothyroidism 

Nephrotic syndrome 

Obstructive liver disease _ 

Drugs that may raise LDL-cholesterol levels or 
lower HDL-cholesterol levels, particularly 
progestins, anabolic steroids, corticosteroids, and 
certain antihypertensive agents (see section IV F2) 

Secondary high blood cholesterol can be detected by 
clinical evaluation and, when indicated, by the 
following laboratory tests: urinalysis, serum thyroid 
stimulating hormone, glucose, and alkaline 

,phosphatase. When one of the causes of secondary 
‘high cholesterol is present, the usual approach is to 
treat the disease or discontinue the drug (if possible) 
and then to reevaluate the LDL-cholesterol level.. 

b. Familial disorde@ 

High blood cholesterol is often familial. Family 
testing is essential to the diagnosis of familial 
hyperlipidemias. All available first-degree relatives 
(children, siblings, and parents) should be tested for 
plasma lipids and lipoproteins when a patient has 
documented high-risk: LDL-cholesterol or premature 
CHD. Diagnosing genetic disorders helps clarify the 
etiology and management of LDL-choIesterol 
elevations in affected patients, and it may uncover 

#, additional patients who need therapy for high 
cholesterol levels. The genetic hyperlipidemias are 

: 1 described in detail under section IV E, Severe Forms 
of Hypercholesterolemia. 

c. Riskstatus 

~ Information on whether CHD or its other risk factors 
’ are present is used to assess whether the patient has 

’ : reasons other than LDL-cholesterol for being at high 
risk of a CHD event or death. The search is important 
because modifiable risk factors such as hypertension 

Ii! and cigarette &ok& are themselves important targets 
In addition, the presence of any of 
table l-2, whether modifiable or not, 

1 decisions about LDL-cholesterol 
absolute level of risk increases 

Iowering the level of LDL- 
therefore provide for 

threshold and therapeutic goal for 

CHD or other atherosclerotic 

if two (or more) CHD risk factors are 

The levels of LDL- 

390 mg/ k in patients without two other CHD risk 
factors 

>160 
d 

mg/ 
4 

II 
d in patients with two (or more) CIID 

risk facto !! /I, 
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Drug therapy in primary prevention generally should 
be reserved for middle-age and older patients who are 
at high risk, Such patients include those ‘with multiple 
CHD risk factors (see table l-2), severe forms of 
hypercholesterolemia (see section IV E), and severe 
secondary dyslipidemias (see section IV D). Some 
patients who have LDL-cholesterol levels in the range 
of 160 to 220 mg/dL and one powerful risk factor, like 
diabetes mellitus or family history of premature CHD, 
also may be candidates for drug therapy. E;or most 
patients without s&enz byperiipidemias, a &month trial 
of dieta y tbwa~ is indicatfd before co&de&g drugs, 
whereas for those,with LDL-cholesterol levels well 
above 220 mg/dL, drug’therapy can be started once 
intensive dietary therapy has been initiated. 

In young adult men (~35 yrs) and premenopausal 
women without other risk factors, the general 
approach when LDL-cholesterol is in the range of 190- 
220 mg/dL is to delay drug therapy to an older age. 
Certainly these patients deserve a thorough risk 
evaluation: intensive. dietary therapy, and frequent j 
monitoring. In many of these young adults, intensive 
dietary therapy will reduce their LDL-cholesterol levels 
to below 190 mg/dL, the cutpoint for drug 
consideration. Only l-2 percent of the young adult ’ 
population will remain with LDL-cholesterol levels in 
the range of 190 to 220 mg/dL after dietary therapy. If 
a decision is made to use drugs, safer drugs should be 
employed at the lowest effective doses. Even so, use 
of drugs for many years could produce unanticipated 
and offsetting side effects, and cost-effectiveness ratios 
likely will be high. Therefore, it may be prudent to 
delay drug therapy and to monitor the patient closely. 

over 220 mg/dL), most 
drug therapy; safer drugs 

at the lowest effective 

in the range-of 100 to 129 mg/dL after 
therapy depends on a variety of 
be left to the judgment of the 
authorities believe it is prudent to do 

‘ze reduction of LDGcholesterol levels. 

g/dL after single-drug therapy, raising the 
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