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After the value of intervention 
to lower serum cholesterol levels was 
conclusively demonstrated, principally by 
the Lipid Research Clinics Coronary 
Primary Prevention Trial, the National 
Institutes of Health convened a conference 
to produce a consensus on ways to achieve 
this. As a result, the National Cholesterol 
Education Program has developed 
guidelines for detecting, classifying, and 
treating hypercholesterolemia in adults; 
these are summarized in the article. The 
program focuses on a patient-based 
approach. It classifies total cholesterol 
values as desirable, borderline, or high, and 
identifies who should have lipoprotein 
analysis and who should undergo 
cholesterol-lowering treatment. The dietary 
approach described is the main treatment 
for lowering cholesterol values, with drug 
treatment reserved for those in whom a 
trial of diet therapy fails to achieve the low 
density lipoprotein cholesterol goal. 

The role of elevated serum cholesterol levels in 
the etiology of atherosclerosis was strongly sus-
pected for many decades on the basis of epidemi-
ologic, pathologic, and animal research data. None-
theless, this theory was exceedingly difficult to 
prove. It was more difficult still to show that low-
ering cholesterol levels reduced mortality from coro-
nary heart disease (CHD). As a result, the medical 
profession has not shown a united front to the pub-
lic on the cholesterol question, and many physi-
cians themselves have remained unconvinced. 

In recent years, however, a series of large pro-
spective trials have shown beyond reasonable doubt 
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that an elevated serum cholesterol level leads to 
CHD. Some of these trials also have been able to 
demonstrate that intervention to lower a person's 
serum cholesterol level slows or reverses the pa-
thologic processes involved in atherogenesis and 
reduces the person's risk ofCHD and the other life-
threatening sequelae of atherosclerosis. 

The most recent of these studies was the Lipid 
Research Clinics (LRC) Coronary Primary Preven-
tion Trial (CPPT).1·3 This investigation, which in-
volved more than 3,800 hypercholesterolemic men, 
was the first to show conclusively the value of in-
tervention in lowering cholesterol levels. The clear-
cut results were the primary catalysts for the con-
vening of the Consensus Development Conference 
on Lowering Blood Cholesterol to Prevent Heart 
Disease. This conference was held in late 1984 at 
the National Institutes of Health (NIH) and yielded 
a consensus report4 published in 1985. 

National Cholesterol Education Program 
The NIH consensus report might fairly be called 
the first unified statement of the medical commu-
nity on the cholesterol issue. Out of it have come 
guidelines5 for detecting, classifying, and treating 
hypercholesterolemia in adults that will affect tens 
of millions of Americans and have a major impact 
on the US health-care system. This paper includes 
a brief synopsis of these guidelines. 

Among the consensus panel's recommendations 
was that NIH develop a plan for a National Cho-
lesterol Education Program (NCEP), which would 
parallel similar programs in hypertension and smok-
ing. This program, according to the panel's man-
date, "would educate physicians, other health pro-
fessionals, and the public to the significance of ele-
vated blood cholesterol levels and the importance 
of treating them. [The program] would enlist par-
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ticipation by and contributions from all interested 
organizations at national, state, and locallevels."4 

The education program was duly established un-
der the auspices of the National Heart, Lung, and 
Blood Institute (NHLBI). Translated into specific 
action, its mandate was first, to bring to treatment 
those now at significant risk of CHD and, second, 
to promote the lowering of the range of serum-
cholesterol levels across the entire US population. 
This seemed reasonable and fairly straightforward 
at first glance. However, to carry it out has required 
that an expert panel of the NCEP grapple with 
some of the most difficult and controversial ques-
tions in medicine today. 

For example, no one disputes that CHD is still 
the leading cause of mortality and morbidity in the 
United States, that high levels of serum choles-
terol are clearly linked to CHD, that elevation of 
serum cholesterol levels is virtually epidemic in 
the US population, and that intervention to lower 
cholesterol levels is justified.6 However, many ex-
perts in the field hold that hypercholesterolemia 

. is not a proper province for public-health ap-
proaches, such as NHLBI's general recommenda-
tion that everyone lower the intake of fats to 30% 
of calories consumed. They would prefer to man-
age hypercholesterolemia with a patient-based ap-
proach, using individually planned therapy, and 
to make no sweeping recommendations for dietary 
change. These issues will necessarily continue un-
der discussion. 

Adult-treatment recommendations 
The guidelines from NCEP's expert panel take a 
patient-based approach. However, they are com-
plementary to NCEP's public health strategy, 
which is designed to lower cholesterol levels in the 
general US population. 

This strategy is considered to be vital. At pre-
sent, if the guidelines to detect and treat those pres-
ently at risk from hypercholesterolemia are fol-
lowed, tens of millions of new patients will be di-
rected into a health-care system that already must 
husband its resources closely. Ifthe public health 
effort is successful, however, fewer persons will 
have to be treated, and the country more likely 
will be able to afford the patient-based part of the 
program. 

The expert panel's report represents a continu-
ation of the original consensus process, in that it 
consists of a working resolution of a number of the 
debates surrounding the issues of whom to treat 
for elevated blood cholesterol levels, how to treat 
them, and when. Although these issues may not 
have been fully resolved to the satisfaction of ev-
eryone working in the field, the medical profession 
cannot afford to stand still in this pressing area, 
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and the guidelines provide it a way of moving for-
ward usefully. 

Summary of the guidelines 
The principal areas dealt with in the panel report 
are detection of cases, criteria for treatment deci-
sions, dietary therapy, and drug therapy. There are 
three main sections and four appendixes in the docu-
ment, as follows: 

(1) Detection, classification, and evaluation. 
Among the topics discussed in this section are the 
rationale for intervention, persons who should be 
tested, methods of sample collection, patient clas-
sification by total cholesterol and low density lipo-
protein (LDL) cholesterol levels, and clinical evalu-
ation. 

(2) Dietary treatment. This section covers goals 
and cutpoints for dietary therapy, recommended 
step-one and step-two diets (including the roles of 
saturated and unsaturated fats, dietary cholesterol, 
fiber, alcohol, protein, carbohydrates, and total calo-
ries) , setting up a diet program for patients, moni-
toring and follow up, special diets (in pregnancy, 
old age, and severe lipid disorders), and the die-
tary approach for the borderline high LDL group. 

(3) Drug treatment. The final section addresses 
the cutpoints for initiating drug therapy, the tar-
get levels ofLDL cholesterol to be achieved by treat-
ment, first-choice drugs, the newer pharmacother-
apies (such as hydroxymethylglutaryl coenzyme A 
[HMG-CoA]-reductase inhibitors), other drugs, com-
bination drug therapies, monitoring and follow up; 
and problems of patient compliance. 

(4) Appendixes. These include the following: to-
tal and LDL cholesterol distributions in the United 
States; patient populations with special disorders 
(including familial hypercholesterolemia, severe pri-
mary hypercholesterolemia, familial dysbetalipo-
proteinemia, hypertriglyceridemia, reduced high 
density lipoprotein [HDL] cholesterol level, diabetic 
dyslipidemia, and lipid disorders in pregnancy); in-
tensive dietary and behavior modification; and sug-
gestions for improving patient compliance with 
drug therapy. 

Detection 
The first tasks are to detect patients at risk ofCHD 
from elevated blood cholesterol levels, to classify 
them according to severity of risk, and then to route 
them appropriately to simple dietary counseling, 
intensive dietary therapy, or dietary therapy com-
bined with drug therapy. Thus, before we reach the 
hard questions of what are appropriate dietary and 
pharmacologic measures for hypercholesterolemia, 
we must decide what really constitutes elevated 
blood cholesterol levels in the context ofCHD risk, 
and then establish cutpoints for the various cate-
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•Every Aduh 
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Non-lipid CHD 
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Repeat cholesterol measurement 
Desirable within 5 years or whh physical 

Blood Cholesterol examination 
<200 mg/dl 

Provide general dietary and risk factor 
education 

-----{ (-) CHD and (-) Two 1 Provide information on the Step 1 Diet 
Risk Factors** J 

Borderline-High* 
Blood Cholesterol 1---

Reevaluate patient status annually 

200-239 mg/dl • Remeasure total cholel!terol 

• Reinforce dietary education 
-----{ ( +) CHD or ( +) Two}--

~isk Factors** 

High* I Do lipoprotein Analysis 
Blood Cholesterol 

~ 240 mg/dl 

t 
Go to Figure 2 

Fig 1. Initial classification based on total cholesterol level. Asterisk indicates must be confirmed by obtaining repeated measwements 
and then using the average value; double asterisks indicate one of which can be male sex. Reprinted from Archives of Internal 
Medicine (1988;36-69). 

gories of severity. Because the cholesterol risk 
curve is continuous, cutpoints are somewhat arbi-
trary, but nonetheless necessary. 

While LDL cholesterol is the fraction of total cho-
lesterol that is directly related to CHD risk, total 
cholesterol is easier and less expensive to assay, 
and does not require the patient to fast before the 
blood sample is drawn. Because LDL cholesterol 
constitutes 60% to 70% of a person's total choles-
terol, the two are well correlated. This, in accord-
ance with the guidelines, total cholesterol may be 
used as a surrogate parameter for the LDL cho-
lesterol when mass testing is contemplated and 
great accuracy is not required. Patients whose to-
tal cholesterol levels put them in the high-risk 
groups are asked to return for a fasting lipopro-
tein analysis to determine their LDL cholesterol 
levels and, thus, their appropriate therapeutic cate-
gories. Retesting for LDL cholesterol is especially 
import~nt when drug therapy is contemplated. 

The cutpoint between normal or desirable total 
cholesterol levels and borderline high levels has 
been set at 200 mg/dL for both men and women. 
Between borderline high and high values, the cut-
point is 240 mg/dL. Above the latter value, the risk 
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of CHD rises steeply. On the other hand, the bene-
fit of cholesterol reductions in this group is corre-
spondingly great; for every 1% reduction in total 
cholesterol, there is a 2% requction in CHD risk. 3 

The high-risk LDL cholesterol cutpoint is 160 mg/ 
dL. According to these guidelines, 25% of adults 
in the United States can be categorized as being 
at high risk. (This percentage gives an idea of the 
magnitude of the effort called for.) 

The guidelines call for all adults over 20 years 
of age to be tested for total cholesterol at least every 
5 years. This can be done by means of periodic 
screening programs, if these use accepted choles-
terol assay methods and include proper follow up 
of patients with high levels. Usually, however, the 
total cholesterol test will be included in regular 
physical examinations and, when appropriate, in 
other medical examinations. The suggested test-
ing methodology is described in the guidelines. 

Patients whose total serum cholesterol value is 
below the 200-mg/dL level should be given general 
information on diet and risk factors when they are 
told their test results. Those with higher values 
should be retested within 8 weeks. If the two val-
ues are within 30 mg/dL of one another, they should 
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Do lipoprotein Analysis 

• 12-hour fast 

• Measure total cholesterol, HDL-cholesterol, and 
triglycerides 

• Estimate LDL-cholesterol = 
total cholesterol - HDL-cholesterol - triglycerides/5 

• Average of 2 to 3 measurements, 1 to 8 weeks apart 

Repeat total cholesterol measurement 
Desirable within 5 years 

LDL-Cholesterol 
< 130 mg/dl Provide general dietary and risk 

reduction education 

M (-)CHDand (-)Two 1 Provide information on the Step 1 Diet 
Risk Factors• ) 

Bordertine-High-Risk 
Reevaluate patient status annually 

LDL-Cholesterol t-- • Remeasure total cholesterol 
130-159 mg/dL •Reinforce dietary education y (+) CHD or(+) Two J 

Risk Factors* 

t 
High-Risk Do Clinical Evaluation (history, Set Goal LDL- Cholesterol 

LDL-Cholesterol physical exam, and laboratory tests) • < 160 mg/dlor 
~ 160 mg/dl 

• Evaluate for secondary causes • < 130 mg/dl- if ( +) CHD or ( +) 
• Evaluate for familial disorders Two Risk Factors• 

• Consider influences of age, 

' sex, and other CHD risk factors 

Go to F1gure 3 

Fig 2. Classification based on LDL cholesterol value. Asterisk indicates one of which can be male sex. Reprinted from Archives of 
Internal Medicine ( 1988;36-69). 

be averaged. If they differ by more than this, they 
should be averaged along with the result of a third 
test, which should be performed within another 8 
weeks. This retesting is very important, because 
total cholesterol levels may fluctuate widely from 
day to day. 

Patients in the borderline high group may fol-
low one of two paths (Fig 1), with the choice de-
pending on additional risk factors. They may be 
advised to go on the step-one diet, which will be 
described later, and asked to come in for annual 
retesting for total cholesterol. Or they may join 
those in the high-risk group (total cholesterol > 240 
mg/dL) and undergo repeated fasting lipoprotein 
analyses to determine the LDL cholesterol level. 

Patients whose LDL cholesterol is in the nor-
mal range ( < 130 mg/dL) will receive the same gen-
eral counseling given to those with total choles-
terol < 200 mg/dL (Fig 2). Patients with borderline 
results (130 to 159 mg/dL) will either be advised 
to follow the step-one diet (if they have less than 
two risk factors) or will undergo a full clinical evalu-
ation along with those patients falling into the high-
risk group (LDL cholesterol > 160 mg/dL). 

The panel considered the major risk factors to 
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be existing CHD, male sex, family history of pre-
mature CHD (before age 55), smoking, hyperten-
sion, low level of HDL cholesterol, diabetes, his-
tory of stroke or other occlusive vascular disease, 
and severe obesity. These factors determine the 
treatment pathway followed by patients with bor-
derline high cholesterol levels, and they must be 
carefully evaluated in those persons selected for 
clinical appraisal. 

Clinical evaluation 
The clinical evaluation is intended to determine 
whether the hypercholesterolemia is secondary to 
drugs or other diseases, whether there are genetic 
contributions if the disorder is primary, and what 
the actual clinical consequences of risk factors 
(such as older age and smoking) are. It should in-
clude a history, physical examination, and the 
usual laboratory tests. In light of the clinical evalu-
ation, a treatment target level of LDL cholesterol 
should be set, and the patient should be enrolled 
in an appropriate program of therapy. 

Secondary elevations in LDL cholesterol may be 
caused by a number of drugs, especially progestins 
and anabolic steroids, or by certain diseases. These 
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include hypothyroidism, diabetes, obstructive liver 
disease, and nephrotic syndrome. If the clinical ex-
amination reveals one of the foregoing, the guide-
lines recommend treating the disease or withdraw-
ing the drug, then retesting for LDL cholesterol. 

Among patients with primary hypercholesterol-
emia, a significant number will have one of anum-
ber of heritable disorders described in Appendix 
II of the guidelines. These include familial hyper-
cholesterolemia (FH) and familial combined hyper-
lipidemia (FCHL). Patients with some of the se-
vere, genetically determined hyperlipidemias are 
best referred to specialists. 

The evaluation must consider the roles of other 
lipid risk factors. The guidelines are cautious on 
the significance and treatment of reduced serum 
HDL cholesterol. Although HDL cholesterol is a 
strong inverse risk factor for CHD, there is no evi-
dence from clinical trials that intervention to raise 
HDL cholesterol levels will actually reduce CHD 
mortality-somewhat the same state of affairs that 
existed until recently with total cholesterol and 
LDL cholesterol. 

Among the principal causes of low HDL choles-
terol levels, however, are smoking, obesity, lack 
of exercise, the use of anabolic steroids, and hyper-
triglyceridemia. In addition, heavy coffee use may 
exacerbate the HDL cholesterol reduction caused 
by smoking. While awaiting more definite evidence 
on the value of intervention to raise HDL choles-
terol values, the panel recommends that patients 
reduce or eliminate all these factors , on the 
strength of the HDL cholesterol link to CHD and 
because in themselves many are CHD risk factors . 
The use of either the LDL cholesterol:HDL choles-
terol ratio or the total cholesterol:HbL cholesterol 
ratio in the evaluation is not recommended, even 
though these ratio are often advocated as better 
indexes of CHD risk than an LDL, HDL, or total 
cholesterol measurement taken alone. 7 The panel 
thought that physicians should weigh HDL cho-
lesterol and LDL cholesterol separately in making 
their treatment decisions, because the two are in-
dependent risk factors arising from different 
causes. Thus, a combination number should not be 
used, any more than a blood pressure:smoking data 
ratio would be used. 

The Framingham study found that hypertriglyc-
eridemia is an independent CHD risk factor. 8 How-
ever, most other studies have not been able to dem-
onstrate this after making necessary statistical ad-
justments for associated factors such as obesity, hy-
pertension, and elevated total cholesterol level. Fur-
thermore, many diseases that elevate triglyceride 
levels also increase the risk for CHD, and it is prob-
able that it is these conditions that impose the risk, 
not the triglycerides per se. In certain circum-
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stances, an elevated triglyceride level may serve 
as a marker for underlying lipoprotein derange-
ments having a more definite connection with CHD. 

Whatever the role of triglycerides in CHD, the 
issue is unresolved and controversial. The guide-
lines defer for suggestions on management of this 
disorder to the report of the NIH Consensus De-
velopment Conference on treatment of hypertriglyc-
eridemia,9 which is summarized in Appendix II of 
the guidelines. Intervention directed specifically at 
triglycerides is not recommended, except in the 
rare case when there is a risk of pancreatitis. The 
physician should keep in mind, though, that many 
persons with elevated triglyceride values also have 
a low level of HDL cholesterol, elevated LDL cho-
lesterol value, or both. 

The influences of the non-lipid risk factors men-
tioned previously must also be weighed carefully 
during the clinical evaluation. This is especially 
true of risk factors that can be modified, such as 
smoking and hypertension. (Advice on interven-
tion in hypertension and smoking is found in The 
1984 Report of the Joint National Committee on De-
tection, Evaluation, and Treatment of High Blood 
Pressure, to be updated in 1988 and Clinical Op-
portunities for Smoking Intervention: A Guide for 
the Busy Physician, 1986, both published by the 
National Heart, Lung, and Blood Institute.) In a 
given patient, these may be as important as tar-
gets for intervention as is the elevated cholesterol 
level itself. In addition, the therapy used to modify 
these factors must be integrated with the treat-
ment for the hypercholesterolemia. A number of 
drugs used in hypertension affect the lipid profile, 
for example. 

The guidelines take the position that even the 
unmodifiable risk factors such as age and sex must 
play an important part in treatment decisions, be-
cause they greatly increase a patient's absolute risk 
ofCHD, as distinct from the relative or percentage 
risk. In the Multiple Risk Factor Intervention Trial 
(MRFIT),10 for example, a move from the first to 
the fifth quintile of total cholesterol incurred an 
additional 4.8 deaths per 1,000 in men without 
other risk factors (Table 1). The same move among 
men with two other risk factors , in contrast, in-
curred an additional15.1 deaths. Thus, for the lat-
ter group of patients, a total cholesterol reduction 
from the fifth to the first quintile would be three 
times more worthwhile than for the former group, 
in terms of lives saved by the cholesterol-lowering 
intervention alone. 

Clearly, therefore, much more aggressive ther-
apy is justified in the presence of added risk fac-
tors . Such factors are especially important when 
considering the benefit-risk ratios of drug therapy. 
For example, in middle-aged men, whose CHD rate 
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TABLE 1. CORONARY HEART DISEASE DEATHS PER 1000 IN MEN 35 

TO 57 YEARS OF AGE WITH AN AVERAGE FOLLOWUP OF SIX 
YEARS ACCORDING TO SERUM CHOLESTEROL QUINTILE AND 

PRESENCE OR ABSENCE OF OTHER RISK FACTORS. THE DIF-

FERENCE IN ABSOLUTE RISK IN THE HIGHEST VS THE LOWEST 
QUINTILE OF SERUM CHOLESTEROL IS GREATER IN PATIENTS 

WHO ARE AT HIGH RISK FOR OTHER REASONS.* 

Serum Cholesterol Normotensive Hypertensive 
Quintile, mg/dL nonsmoker smoker 

< 82 1.6 6.3 
182 to 202 2.5 10.0 
203 to 220 2.7 15.5 
221 to 244 3.8 16.6 

;;.245 6.4 21.4 

*Reprinted from Archives of Internal Medicine <1988; 36-69). 

is three to four times greater than that of their 
female counterparts, U a drug that is contraindi-
cated in women with the same LDL cholesterol lev-
els may be strongly indicated. 

The reports acknowledges the factor of age to 
be difficult to assess. The LDL cholesterol cutpoints 
used in the guidelines-160 mg/dL for high risk 
and 190 mg/dL for very high risk--correspond re-
spectively to the 75th and 90th percentiles for pa-
tients 35 to 60 years old. For younger patients, how-
ever, these values are too high. Using them may 
cause many at-risk patients to be given inadequate 
treatment, when in fact these persons should be 
especially sought out to arrest atherogenesis at the 
earliest possible stage. Dietary modification, how-
ever, should be the focus, rather than drug treat-
ment, whose long-term safety is not known. At the 
other end of the spectrum, the elderly patient may 
be overtreated. 

There is less connection in elderly patients be-
tween LDL cholesterol and CHD. There is also lit-
tle direct evidence for the benefit of intervention 
in relative terms, although the absolute magnitude 
of benefits is significant because of the coexisting 
risk of CHD.l2 To remedy this, the guidelines in-
clude the cholesterol percentiles for various age 
groups in Appendix I. Although the recommenda-
tions are intended to apply generally to all adults 
20 years of age and older, the information in the 
appendix should be used during the clinical evalu-
ation to modify the approach as necessary for pa-
tients at either end of the age spectrum. 

Dietary therapy 
Diet is the first option among the treatment regi-
mens proposed in the guidelines and remains cen-
tral even if it finally becomes .necessary to resort 
to drug therapy. In summary, the dietary recom-
mendations are as follows : 

General approach. Patients selected for dietary 
therapy as described and having no additional risk 
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factors should set 160 mg/dL as the highest level 
of LDL cholesterol acceptable. If there is definite 
CHD or two other risk factors , the target should 
be no higher then 130 mg/dL. It should be empha-
sized that these are the minimal goals, and lower 
levels of LDL cholesterol should be reached if pos-
sible to achieve the greatest possible reductions in 
risk. In most patients, total cholesterol measure-
ments can be used as surrogates for LDL choles-
terol for purposes of monitoring responses to diet, 
using total cholesterol levels of 240 and 200 mg/dL 
for LDL cholesterol levels of 160 and 130 mg/dl.-, 
respectively. Of course the surrogate parameter 
should not be used as the end-point for therapy, 
nor in patients with hypertriglyceridemia or ab-
normal HDL cholesterol levels, in whom the usual 
correlation between total cholesterol and LDL-
cholesterol may not exist. 

High intakes of saturated fats , cholesterol, and 
total calories are the three dietary factors most 
likely to raise serum cholesterol levels. Therefore, 
they are the three targets at which the guidelines' 
dietary modifications are aimed most directly. The 
basic approach is similar to that advocated by the 
American Heart Association and others, but it is 
used in a context of medical care, intensive coun-
seling, and laboratory monitoring of results that 
justifies the use of the term dietary therapy. Pa-
tients should be convinced that the dietary changes 
are permanent alterations in life-style rather than 
short-term abstentions. 

Step-one and step-two diets. Two diets are out-
lined in the report (Table 2). The step-one diet can 
be directed by the physician and office staff. It seeks 
to eliminate or cut back the more obvious sources 
of saturated fats and cholesterol, and may not re-
quire major shifts in the patient's dietary habits. 
It stipulates a saturated fatty-acid intake of 10% 
or less of total calories, total fat reduction to less 
than 30% of calories, and less than 300 mg of die-
tary cholesterol per day. 

If the patient has not achieved the target LDL 
cholesterol level after three months on the step-
one regimen, the more stringent measures of the 
step-two diet should be started; fat intake still less 
than 30% of total calories, but saturated fatty acid 
intake now is cut to 7% or less, and cholesterol in-
take i~ reduced to less than 200 mg/day. This regi-
men is probably best supervised by a registered 
dietitian. Supervision involves reviewing the en-
tire diet for relatively minor contributions of satu-
rated fat and cholesterol, then minimizing these 
contributions while still providing a nutritious, bal-
anced diet. 

Total fat may be reduced in the step-two diet 
to as little as 20% of total calories for weight loss 
or for further decreases in saturated fat intake. How-
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TABLE 2. DIETARY THERAPY OF HIGH BLOOD CHOLESTEROL LEVEL • 

Recommended intake 

Nutrient ( Step-One diet 

A 

Step-Two diet \ 

Total fat Less than 30% of total calories Less than 30% of total calories 
Saturated fatty acids Less than 10% of total calories Less than 7% of total calories 
Polyunsaturated fatty acids Up to 10% of total calories Up to 10% of total calories 
Monounsaturated fatty acids 10% to 15% of total calories 10% to 15% of total calories 

Carbohydrates 50% to 60% of total calories 50% to 60% of total calories 
Protein 10% to 20% of total calories 10% to 20% of total calories 
Cholesterol Less than 300 mg/d Less than 200 mgld 
Total calories To achieve and maintain desirable weight To achieve and maintain desirable weight 
--
•Reprinted from Archives oflnterool Medicine (1988; 36-69). 

ever, total fat reductions below 30% are not neces-
sary for adequate lowering of LDL cholesterol lev-
els, provided that most or all of the fat consumed 
is unsaturated. Overenthusiastic restriction of to-
tal fat may reduce the palatability of the diet to 
the point of hindering patient compliance. 

Nutrients . The report discusses sources and die-
tary roles of cholesterol and of saturated, polyun-
saturated, and monounsaturated fatty acids. Cho-
lesterol is found in almost equal concentrations in 
muscle tissue and fat, based on wet weight. As is 
well known, it is richly supplied by egg yolks, or-
gan meats, and some shellfish. Saturated fatty ac-
ids are abundant in animal-derived fats, coconut 
oil, palm oil, and palm-kernel oil. Neither choles-
terol nor saturated fat is required in a healthy diet. 

Polyunsaturated fatty acids are found in vege-
table fats , such as safflower, sunflower seed, soy-
bean, and corn oils, and in fish oils. They have a 
role in lowering serum cholesterol, but because the 
effects of long-term consumption of these oils are 
unknown, an upper dietary limit of 10% of calories 
is generally recommended. Some monounsaturated 
fatty acids appear to possess the same cholesterol-
lowering ability as the polyunsaturates. Occurring 
in olive, peanut, rapeseed, and certain other oils, 
they are considered safer than polyunsaturates; 
they have been consumed for centuries or millen-
nia by certain populations known for low incidences 
of CHD. Monounsaturates should provide 10% to 
15% of calories on both the step-one and step-two 
diets. 

Between 50% and 60% of calories in both diets 
should come from carbohydrates, with more than 
half of the digestible carbohydrates in the form of 
complex carbohydrates. Adequate fiber is impor-
tant to normal bowel function, but the insoluble 
fibers , such as are found in wheat bran, appear to 
have almost no effect on blood cholesterol. On the 
other hand, soluble fibers, such as are found in oat 
bran and psyllium, have cholesterol-lowering ability. 

Expected responses. The response to dietary ther-
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apy varies considerably beca.use of inherent meta-
bolic factors, environmental constraints, and prior 
eating habits. As a rule, larger absolute gains can 
be realized in patients who start therapy with high 
LDL cholesterol levels than in those with lower 
levels, as might be expected. The guidelines cite 
studies in metabolic wards showing that average 
reductions in total cholesterol of 30 to 40 mg/dL 
can be achieved by adherence to the step-one diet 
in place of the "typical" American fare. An addi-
tional reduction of about 15 mg/dL results from mov-
ing to the step-two regimen. The physician should 
not hasten to drug therapy if diet does not yield 
quick results. A minimum of six months should 
be allowed before deciding that a patient requires 
drugs as well as diet, except in persons who are at 
very high risk of CHD from severe dyslipidemia. 

Practical approach. This section of the report de-
tails the various roles of the physician, the office 
staff, and the registered dietitian. Changes in die-
tary patterns are suggested, such as the use of egg 
whites for egg yolks and sherbet for ice cream. Rec-
ommendations are made for each basic food group, 
for cooking methods, for eating away from home, 
and for successful behavioral modification leading 
to permanent changes in eating habits. A plan is 
provided for monitoring progress on each diet and 
following up as necessary with additional therapy 
when response is inadequate (Fig 3). 

Special groups . Two sections are devoted to die-
tary therapy for special groups. The first is devoted 
to diets in severe dyslipidemias, old age, and preg-
nancy. The second discusses the dietary therapy 
required by the borderline high LDL group. 

Drug therapy 
Pharmacotherapy of hypercholesterolemia is dis-
cussed in detail elsewhere in this issue. 13 Here I 
will touch briefly on a few areas of special concern 
in the report. 

First, the guidelines predicate the initiation of 
drug therapy on the patient's having received at 
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Set Goal Cholesterol 

Goal Surrogate Goal 
LDL-Cholesterol Total Cholesterol 

(-) CHD and (-) Two 
Risk Factors* <160 mg/dL <240 mg/dL 

(+) CHD or(+) Two I 

Risk Factors* < 130 mg/dL <200 mg/dL 

+ 
Instruct on Step 1 Diet 

+ Do Long-Term Monitoring 
Remeasure cholesterol . ( Cholesterol Goal 1 Confirm that 
in 4 to 6 weeks and at LDL-Cholesterol • Remeasure total cholesterol 

3 months L Achieved J Goal Achieved 4X in first year 
2X I year thereafter 

i t • Reinforce dietary and 
behavior modification 

( Cholesterol Goal 
Not Achieved Refer to Registered Dietitian I ( Cholesterol Goal J 

Achieved 

t 
H I Retrial on 

Remeasure cholesterol 
Step 1 Diet I ,7 in 4 to 6 weeks and at , 

"' 3 months 

"' (Minimum of 6 months 

L.t Move to ~, on diet) 
Step 2 Diet I 

+ Measure LDL-Cholesterol 

( Cholesterol Goal l Consider drug treatment 
Not Achieved ) (See Figure 4) 

Fig 3. Dietary treatment. Asterisk indicates one of which can be male sex. R eprinted from Archives oflnternal Medicine ( 1988;36-69). 

least six months of intensive dietary therapy and 
counseling, despite which the LDL cholesterol level 
remains high. There are some exceptions. Patients 
with LDL cholesterol levels above 225 mg/dL are 
unlikely to achieve adequate cholesterol reductions 
with diet alone. Those with definite CHD may need 
more immediate and substantial response. Even 
in these patients, however, three months of die-
tary therapy is the least that will give an adequate 
baseline by which to judge drug response. It is also 
assumed that other nondrug routes to lowering cho-
lesterol values, such as losing weight and increas-
ing exercise, have been fully exploited. Whatever 
the length of the diet trial , intensive dietary ther-
apy is continued concurrently with the pharmacolo-
gic approach selected. 

The cutpoints for drug therapy, once there has 
been a six-month trial of diet alone in which the 
LDL cholesterol goal was not reached, are 190 mg/ 
dL in patients without definite CHD or other CHD 
risk factors, and 160 mg/dL in those with definite 
CHD or at least two other risk factors (Fig 4). The 
report emphasizes the need for judgment in using 
these cutpoints. For example, men with cholesterol 
levels between the two values who have any major 
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risk factor besides male sex usually should be 
started on a suitable drug regimen, but women 
with LDL cholesterol levels in this range should 
be treated more conservatively, with two risk fac-
tors required before drug treatment is chosen. Once 
again, the minimum allowable therapeutic target 
levels of LDL cholesterol are < 160 mg/dL in the 
first group and < 130 mg/dL in the second, but val-
ues as low as 100 mg/dL may prove to be ideal, 
especially in patients bearing other risk factors. 

The major drugs considered in the guidelines are 
the bile-acid sequestrants (colestyramine and co-
lestipol hydrochloride) nicotinic acid, HMG Co Are-
ductase inhibitors (lovastatin), gemfibrozil, and pro-
bucol. The sequestrants and nicotinic acid are con-
sidered the drugs of first choice, primarily because 
of their long safety records and proved efficacy in 
lowering LDL cholesterol. Nicotinic acid is recom-
mended when there is concomitant hypertriglyc-
eridemia, because the other two agents sometimes 
can exacerbate this disorder. Lovastatin is very ef-
fective in lowering LDL cholesterol levels and, un-
like the first three drugs, it is well tolerated and 
easy to administer. However, it is not classed as 
a drug of first choice because it has not been in 
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LDL-Cholesterol 1 I Evaluate LDL-Cholesterol following J Do Long-Term Monitoring a minimum of 6 months on diet Goal Achieved ) 

' ( LDL-Cholesterol J 
Goal Not Achieved 

LDL-Cholesterol H Maximize nonpharmacologic Remeasure total cholesterol annually r--. 16()..189 mg/dL 
If(-) CHD and approaches 

(-)Two Risk Monitor overall coronary risk status 

Factors• Individualize preventive treatment 

Consider low-dose bile acid sequestrants 
LDL-Cholesterol Review medical history 

L...., ~ 190 mg/dL 
or ...... Consider drug treatment in 

~160 mg/dL addition to diet 
If(+) CHD or 

+ (+)Two Risk 
Factors• 

Select drug of first choice 

' 
Monitor total cholesterol 
every 4 months 

Remeasure LDL-Cholesterol J LDL-Cholesterol 1 Remeasure LDL-Cholesterol in 4 to 6 weeks and at 3 l Goal Achieved J annually months 

+ rl Use another drug Q!: 
combination treatment 

~ ( LDL-Cholesterol J-
Goal Not Achieved Consult or refer to lipid 

( LDL-Cholesterol J ~ specialist if drug 
treatment is not l Goal Not Achieved 
successful 

Fig 4. Drug treatment. Asterisk indicates one of which can be male sex. Reprinted from Archives of Internal Medicine (1988;36-69) . 

use long enough to establish a safety record, nor 
have its effects on CHD end-points been completely 
established. The report discusses combination drug 
treatments for cases in which a single drug plus 
diet is inadequate. 

Comment 
This article has touched only the highlights of a 
complex and detailed document that has tremen-
dous implications for the practice of medicine in 
the near future. Any physician likely to be required 
to treat hypercholesterolemia or the other major 
CHD risk factors must become thoroughly famil-
iar with these guidelines. He or she may or may 
not agree with all of their recommendations, but 
they will be central to the nation's management 
of this very costly disorder for years to come. 
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