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with established CHD failed to demonstrate a protec-
tive effect of vitamin E supplementation on subsequent
cardiovascular

Thus, in spite of the theoretical benefits of antioxidant
vitamins for reducing risk for CHD, this potential has
so far not been found in controlled clinical trials that
have used a variety of antioxidant mixtures and doses.
The failure to demonstrate benefit in controlled trials
does not eliminate the possibility of benefit. It does,
however, dilute confidence in benefit and stands in the
way of a solid recommendation for high intakes of
antioxidants for CHD prevention.

The Institute of Medicine has recently released recom-

mendations for Dietary Reference lntakes (DRls) for
antioxidant vitamins. A specific recommendation was
not made for beta-carotene because it has not been
shown to be an essential nutrient nor have clinical
trials demonstrated benefit for reduction in risk for
either cardiovascular disease or cancer. The RDA for
vitamin C was increased to 75 mg/day for women and

90 mg/day for men. The RDA for Vitamin E was set at

15 mg/day. Vitamin E supplementation was not recom-

mended for prevention of chronic disease because of a

lack of convincing evidence of benefit.
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3) Moderate intakes of alcohol

Observational studies consistently show a ]-shaped
relation between alcohol consumption and total mor-

tality. Moderate alcohol consumption is associated

sie HmE’:~Em m E,e;:w2:m’ E4%mfia.m-:~ ti3HEIi.l E4%E~_2E< 3269

with lower mortality, and higher consumption with

higher mortality. The lower mortality appears to be
related to Cl-ID death, because CHD accounts for a

significant proportion of total deaths. Case-control,
cohort, and ecological studies indicate lower risk for

CHD at low to moderate alcohol intake.755 A moderate
amount of alcohol can be defined as no more than one

drink per day for women and no more than two drinks
per day for men.755757 This gender distinction takes
into account differences in both weight and metabo-
lism. Moreover, any cardiovascular benefit occurs not
in the young age groups but in middle-aged adults,
men 45 years of age or older and women 55 years of
age or older.758 Mechanisms of putative risk reduction
from moderate alcohol consumption are unknown;
however, it could be due to an increase in I-IDL choles-
terol and apo A-1 and modestly to an improvement in
hemostatic factors.759 Prospective cohort studies
suggest a similar relationship with CHD regardless of
the type of alcoholic beverages consumed.750

The dangers of overconsumption of alcohol are
well known. At higher levels of intake, adverse effects
include elevated blood pressure, arrhythmia, and

myocardial Alcohol excess also pre-

disposes to acute pancreatitis. Rarely it can precipitate
pancreatitis by accentuating a pre-existing hypertriglyc-
eridemia and chylomicronemia.751 A pooled analysis
shows that alcohol intake increases the risk of breast
cancer in women.752 Since up to 10 percent of U3.
adults misuse alcohol, advice about alcohol intake
should be given carefully with both advantages and
negatives presented.753 For some persons, the negatives
of alcohol consumption will outweigh any advantage.
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4) Dietary sodium. potassium, and calcium

Many individuals with hypercholesterolemia also have

hypertension (see Section VlI.6). Evidence suggests
that even those with normal blood pressure levels can
reduce their chances of developing high blood pressure

by consuming less Studi s in diverse pop-
ulations have shown that a high sodium intake is asso-

ciated with higher blood pressure.754 Also. a high salt
intake increases the amount of calcium excreted in the
urine, and has been independently associated with
bone loss at the hip.754 The Dietary Approaches to

Stop Hypertension (DASH) trial has provided evidence
that a dietary pattern high in fruits, vegetables, low-fat

dairy products. whole grains. poultry. fish. and nuts

and low in fats, red meat. and sweets--foods that are
good sources of potassium. calcium. and magnesium-
favorably influences blood pressure even when sodium
levels are held constant,755 but when these nutrients
are consumed in combination with a low sodium
intake, 2400 mg or l800 mg, blood pressure is

lowered even more.755
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5) Herbal or botanical dietary supplements

The 10 top-selling herbal or botanical dietary supple-
ments are cranberry, echinacea, evening primrose.

garlic, ginkgo. ginseng. goldenseal. grape seed extract,

St. John's wort, and saw palmetto.757 These botanical

supplements are available in health food stores,

pharmacies, and many supermarkets. Several of the

compounds have been promoted as agents to reduce
the risk of CHD. Data from controlled trials regarding
efficacy and safety are limited, in part because existing
food and drug laws do not require demonstration of
safety and efficacy to support legal marketing of

dietary supplements. Dietary supplements are regulated
according to different standards than are drugs. In
addition to concerns about efficacy and safety, there is

a lack of standardization among brands of botanical

supplements, As a result. the amount of bioactive
constituent, by which the supplements are hypothesized
to influence disease, can differ widely among brands.
ln the case of garlic, a few randomized controlled
studies are available, but the preponderance of avail-
able evidence fails to establish that garlic reduces LDL
cholesterol levels. Biological plausibility supports use of
some supplements, but there are few controlled clinical
trials to document benefit. Studies designed to evaluate
efficacy for disease endpoints. long-tcrm safety. and
drug interaction have not been reported.
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6) High protein, high total fat and saturated fat Weight
loss regimens

Periodically, weight-loss diets high in protein and fat
and low in carbohydrate surge in popularity. Such diets
will result in weight loss within a few weeks or months
if calories are restricted. However, such diets have not

been demonstrated to produce long-term weight loss in
controlled trials. Although clinical trial data are lack-
ing, several concerns have been expressed about the use

of these diets in clinical weight reduction:

Short-term, extreme diets rarely produce long-term

weight reduction.

High intakes of saturated fats can raise LDL
cholesterol.
Low intakes of fruits, vegetables, and grains can

deprive persons of healthful nutrients and are not

conducive to long-term health.

Diets popularized as low-carbohydrate, high-fat,
high-protein regimens for rapid weight loss should not
be confused with ATP lll’s easing restriction of the
percentage of dietary fat for persons with the metabolic

syndrome. The latter allows dietary fat to rise to 35
percent of total calories, provided it remains low in
saturated fatty acids (<7 percent of total energy) and
includes mostly unsaturated fats. This will reduce

carbohydrate intake somewhat to prevent the actions
of high-carbohydrate diets to raise triglycerides and
reduce HDL cholesterol levels. The ATP lll recommen-
dation allows for the dietary variety outlined in the

Dietary Guidelines for Americans (2000).241
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a. Weight control

ATP H12 recommended increased emphasis on weight
reduction as part of LDL-lowering therapy for over-

weight/obese persons who enter clinical guidelines for
cholesterol management. ATP lll confirms this recom-

mendation. However, in ATP lll, emphasis on weight
reduction is delayed until after other dietary measures
are introduced for LDL lowering (reduced intakes of
saturated fatty acids and cholesterol and possibly other
options for LDL lowering [plant stanols/sterols and
increased dietary fiber]) (see Figure V.2-l). The delay
in emphasizing weight reduction is to avoid overload-
ing new patients with a multitude of dietary messages
and to concentrate first on LDL reduction. After an

adequate trial of LDL-lowering measures, attention

turns to other lipid risk factors and the metabolic

syndrome (see Figure V.2-l). Weight reduction then
becomes a major focus of TLC. In 1998, the NHLBI

published Clinical Guidelines on the Identification,
Evaluation, and Treatment of Overweight and Obesity
in Adults from the Obesity Education lnitiative
(OEI) .7879 This is an evidence-based report, and its
recommendations for techniques of weight reduction
are accepted by ATP III for persons undergoing man-

agement for cholesterol disorders. The ATP lll report
does not independently develop evidence statements

beyond those in the OEI report. ATP lll endorses the
importance of weight control described in the OEI
report. lndeed, weight control alone, in addition to

lowering LDL cholesterol, favorably influences all of
the risk factors of the metabolic syndrome.

b. Increased regular physical activity

ATP II also recommended increased emphasis on

regular physical activity. In ATP III, the emphasis is

reinforced with particular attention to its benefits for

management of the metabolic syndrome. The recom-
mendation for increased physical activity is introduced
when TLC is initiated and the recommendation is

reinforced when emphasis shifts to management of the
metabolic syndrome (see Figure V.2-l). Physical inac-

tivity is a major risk factor for CHD.237238 It raises

risk for CHD in several ways, notably by augmenting
the lipid and nonlipid risk factors of the metabolic
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syndrome. It further enhances risk by impairing cardio-
vascular fitness and coronary blood flow. Regular phys-
ical activity can help reverse these adverse effects. It can
have favorable effects on the metabolic syndrome and

can reduce VLDL levels, raise HDL cholesterol and, in
some persons, lower LDL levels. Regular physical activ-

ity lowers blood pressure and reduces insulin resistance.

It also has been reported to reduce risk for CHD inde-

pendently of standard risk factors. The evidence base
for the recommendation of increased physical activity as

part of cholesterol management is presented in the U.S.
Surgeon General’s Report on Physical Activity238 and
will not be detailed in this report. The purposes of regu-
lar exercise are to promote energy balance to maintain

healthy body weight, to alleviate the metabolic syn-
drome, and to independently reduce baseline risk for

CHD. In certain circumstances, a physician has the
option of referring a patient to an exercise specialist for
prescription and guidance in exercise training. Exercise

specialists can complement nutrition professionals in

implementation of TLC by guiding individuals in a

healthy exercise program.

3%. El

a. Role of the physician

The physician is crucial to initiating and maintaining
the patients dietary adherence. Physician knowledge,
attitude, and motivational skills will strongly influence
the success of dietary therapy. A positive attitude com-
bined with effective dietary assessment, initiation of

therapy, and followup are essential for initial and long-
term adherence. The physician should try to determine
the patients attitude towards acceptance of and com-
mitment to TLC. The physician’s key responsibilities
include: assessment of CHD risk, dietary assessment,

explanation of the problem for the patient, decision
about appropriate therapeutic plan, and description of
the plan to the patient. The multiple benefits of lifestyle

changes should be emphasized. The need for lifestyle

change, even when drugs are prescribed, should be
stressed. In this section, one model for the role of the

physician in the institution and followup of dietary
therapy will be described. This model can be modified

according to the constraints of the practice setting. The

key feature of this model is the introduction of dietary
therapy in a stepwise manner, beginning with an

emphasis on lowering LDL cholesterol and followed

by a shift in emphasis to management of the metabolic

syndrome, if the latter is present. The essential steps in
this model are shown in Figure V.2-l.

1) Visit 1 .' Risk assessment, diet assessment, and
initiation of therapeutic lifestyle change

Some persons do not qualify for immediate clinical
management to lower LDL because their LDL level is

not above the goal for their category of risk for CHD
(see Section III). Nonetheless, the physican should

appropriately control other risk factors, provide a

public health message on overall risk reduction, and

prescribe subsequent lipoprotein reevaluation as need-
ed. Suggestions to assist the physician in conveying
the public health message are outlined in Table V. 1-3.

For persons who require dietary therapy, the first step
is assessment of lifestyle habits. CAGE questions pro-
vide the physician with a way to rapidly assess current
intakes of LDL-raising nutrients (Table V.2-4). A more

detailed tool for both assessment and as a guide to

TLC is available in Table V.2-6. Therapeutic change
in the first visit should begin with the TLC diet. If the
patient demonstrates a lack of basic knowledge of
the principles of the TLC diet, the physician should
consider referral to a nutrition professional for medical
nutrition therapy.

2) Visit 2.’ lntensifying the TLC diet for LDL
cholesterol lowering

Approximately 6 weeks after starting the TLC diet,

lipoprotein analysis is repeated and assessed. If the
LDL cholesterol goal is achieved by 6 weeks, the
patient should be commended for his/her adherence
and encouraged to continue lifestyle changes
(Figure V.2-l). If the LDL goal has not been achieved,
the LDL-lowering TLC should be intensified.
Depending upon the patient’s level of dietary adher-
ence, various options exist. More vigorous reduction
in saturated fats and cholesterol, adding plant stanols/-
sterols (2 g/day), increasing viscous fiber (see Table
V.2-5), and referral to a nutrition professional can

all enhance LDL lowering.

The physician should not ignore the power of TLC
to reduce CHD risk. Despite the marked advances in

drug therapy for elevated LDL cholesterol level,
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ATP lll places increased emphasis on nutrition and physi-
cal activity for cholesterol management and overall
risk reduction. The low prevalence of CHD in popula-
tions that consume low intakes of saturated fats and
cholesterol and high intakes of other healthful nutri-

ents, and who maintain desirable body weight through
balanced caloric intake and output, illustrate what can

be achieved without drug therapy.532 Moreover, specifi-
cally for LDL cholesterol reduction, the combination
of several dietary modifications can produce a reduc-
tion in LDL levels that rivals reductions produced by
standard doses of statins. LDL cholesterol responses
shown in Table V.5-2 represent conservative estimates

based on the literature. Although cumulative responses
have not been documented by clinical trial, a sizable
summed response from the multiple components of

TLC is likely.

emit %?r.rrmaEi2iE;iisee: i..E.'L%i... Mir:iEeaE;i;:i"t:ii

Dietary Dietary
Component Change Reduction

Major
Saturated fat <7% of calories 8-1 0%
Dietary cholesterol <200 mg/day 3-5%
Weight reduction Lose 10 lbs 5-8%

Other LDL-lowering options
Viscous fiber 5-10 g/day 3-5%
Plant stero|/ 2g/day 6-1 5%

stanol esters

Cumulative estimate 20-30%

Adapted From Jenkins et al.768

3) Visit 3.’ Decision about drug therapy; initiating man-

agement of the metabolic syndrome

If the LDL cholesterol goal has not been achieved after

3 months of TLC, a decision must be made whether to
consider adding drug therapy. lf drugs are started, TLC
should be continued indefinitely in parallel with drug
treatment. Although the apparent ease of drug use is

appealing, the additive effect of TLC to drug therapy
in LDL cholesterol lowering is substantial and should
not be overlooked. For example, Hunninghake et al.759

reported an extra 5 percent lowering of LDL choles-
terol when lovastatin therapy was combined with

dietary therapy. This additional LDL cholesterol

lowering equates to doubling the dose of the statin,

Approximate LDL

due to the log-dose characteristics of statin usage.

Other studies revealed a much greater LDL reduction
when dietary therapy plus plant stanols were combined
with statin therapy.709770 These dietary options, if
successfully implemented, are preferable to progressively
increasing doses of LDL-lowering drugs.

A second purpose of Visit 3 is to initiate lifestyle

therapies for the metabolic syndrome, if it is present.

Emphasis in TLC shifts to weight control and increased

physical activity. The principles of weight control are
described in the Obesity Education lnitiative

Because of the complexities and frequent failures of
long-term weight control in clinical practice, considera-
tion should be given to referring overweight or obese
individuals to a qualified nutrition professional for
medical nutrition therapy.

A second element of treatment of the metabolic syn-
drome is to increase physical activity. The physician
should provide specific recommendations for physical
activity depending on the patients physical well-being
and social circumstances. Consideration also can be

given to referral to an exercise specialist for guidance
if this resource is available. Moderate, sustained exer-
cise can cause a significant reduction in baseline risk
for CHD. Examples of moderate intensity exercise

that may be useful to individuals are listed in Tables
V.2-6 and V.5-3. Moderate intensity physical activity
should be promoted for most people. Moderate
amounts of vigorous activity also can be beneficial
for some individuals, provided safety is ensured.

Suggestions to incorporate more exercise into daily
life are shown in Table V.5-4.
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3risk walking (3-4 mph) for 30-40 minutes

Swimming-laps for 20 minutes

Bicycling for pleasure or transportation, 5 miles in 30 minutes

Volleyball (noncompetitive) for 45 minutes

Qaking leaves for 30 minutes

oderate lawn mowing (push a powered mower) for 30 minutes

care-heavy cleaning

3asketball for 15-20 minutes

_. Golf-pulling a cart or carrying clubs

Social dancing for 30 minutes

Moderate intensity defined as 4-7 kcal/minute or 3-6 METS. METS (work
metabolic rate/resting metabolic rate) are multiples of the resting rates of oxygen
consumption during physical activity. One MET represents the approximate rate
of oxygen consumption of a seated adult at rest, or about 3.5 mL per min per kg.

T This table was adapted from the recommendations of the Surgeon Generals
Report on Physical Activity and Health238 and the Centers for Disease Control
and Prevention and American College of Sports Medicine.77l

hie to

Walk more-look for opportunities!
- Park farther away in parking lots near a mall so you have a

longer walk
- Walk or bike if your destination isjust a short distance away
- Walk up or down 1-2 flights of stairs instead of always

taking the elevator
- Walk after work for 30 minutes before getting in the car and

sitting in traffic
- Walk home from the train or bus-take a longer route so it

takes 20 minutes instead of 5-10 minutes
- Walk with a colleague or friend at the start of your lunch

hour for 20 minutes

Do heavy house cleaning, push a stroller, or take walks with
your children

Exercise at home while watching television

Go dancing orjoin an exercise program that meets several
times per week

If wheelchair bound, wheel yourself for part of every day in a

wheelchair

4) Visit N: Long-term follow-up and monitoring
adherence to therapeutic lifestyle changes (TLC)

The patient who has achieved the goal LDL cholesterol
as a result of TLC must be monitored for the long term.

TLC is maintained indefinitely and reinforced by the

physician and, as appropriate, by a nutrition profession-
al if medical nutrition therapy is necessary. The patient
can be counseled quarterly for the first year of long-term
monitoring and twice yearly thereafter.

LDL cholesterol is measured prior to each visit, and the
results are explained at the counseling session. When
no lipoprotein abnormalities other than elevated LDL
cholesterol are present, monitoring at 6-month inter-

vals is appropriate. If elevated cholesterol level redevel-
ops, the procedure outlined above for diet therapy of
elevated LDL cholesterol should be reinstituted.

Persons who fail to achieve their goal LDL cholesterol

by dietary therapy can be classified as having an

inadequate response to diet. Such responses fall into

four categories:

Poor adherence. Some persons adhere poorly to
diet modification despite intensive and prolonged
dietary counseling. They are not ready to change
for various reasons. Physician endorsement of
the importance of diet is essential for facilitating
increased interest on the part of the patient.
If the patient admits a lack of willingness to

change diet or other life habits, drug therapy
may be the only reasonable option to effectively
lower LDL.

Gradual change. Some individuals modify eating
habits only gradually. They may adhere poorly to
diet in the first few months but eventually will
modify their eating habits to meet the goals of

therapy. Up to a year of instruction and

counseling may be required for these persons.
This is especially true for persons who are

following a weight reduction plan. Ongoing
follow-up and reinforcement is crucial for

developing long-term adherence. A continued
effort to achieve adherence to life-habit changes
should not be abandoned if drug therapy is started.
Poor responders. A minority of persons are

non-responders to dietary therapy and will have

high LDL cholesterol levels that are inherently
resistant to dietary modification despite good
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adherence.772-774 The mechanisms for this
resistance are not well understood. Recognition
of such persons is important, and care must be
taken not to accuse them of failing to adhere to

diet when they are non-responders. Drug therapy
may be the only effective means of treatment of

high blood cholesterol in such persons, but
continued adherence to TLC is helpful for
maintaining an overall healthful dietary pattern.
Inadequate responders. Persons with severe
elevations of LDL cholesterol often do respond
to dietary therapy, but the cholesterol lowering
achieved is inadequate to reach the LDL
cholesterol goal. For such persons, a 3-month
period of intensive diet therapy before adding
drugs is not necessary.

b. Role of nurses, physician assistants, and pharmacists

Other health professionals associated with the

physician facilitate patient management. The role of
nutrition professionals is addressed in more detail
below. Other health professionals-nurses, physician
assistants, nurse clinicians, pharmacists, and other

professionals-can participate in patient education

(e.g., explaining the rationale for dietary change, goal
setting, selection of appropriate foods, diet adherence),
promoting behavioral changes, and monitoring dietary
changes. These health professionals should receive

appropriate training in dietary assessment, dietary
education, and counseling. Hospital nurses play a

vital role in guiding patients during hospital admissions
for acute coronary events. NCEP and AHA offer
various educational materials to assist in training
health professionals.

c. Specific role of registered dietitians and other

qualified nutrition professionals

Registered and/or licensed dietitians are certified

providers of medical nutrition therapy (MNT), and
qualify for Medicare reimbursement. lndividual state
licensure laws have established credentials for deter-
mining qualifications for nutrition counselors.
Dietitians with expertise and experience in dietary
counseling for lipid lowering can be especially effective
in facilitating adherence to TLC. Registered dietitians
and other licensed nutritionists can be located through
local hospitals and state and district affiliates of the

American Dietetic Association. The American Dietetic

Association (www.eatright.org; 216 W. Jackson Blvd.,

Suite 800, Chicago, IL 60606-6995; 312-899-0040)
maintains a roster of dietitians and responds to

requests in writing or e-mail for assistance in locating
a registered dietitian in a given area. Dietitians with

particular expertise in cholesterol management are

available in most large medical centers where they are
often part of a multidisciplinary lipid clinic or cardiac
rehabilitation team.

Medical nutrition therapy provided by a registered die-
titian is a service that involves a comprehensive assess-
ment of a patient’s overall nutritional status, medical
data, and diet history, followed by intervention to pre-
scribe a personalized course of treatment.

The following medical nutrition therapy CPT Codes
can be found in the American Medical Association
Current Procedural Terminology: CPT 20012775

97802 Medical nutrition therapy; initial
assessment and intervention, individual face-
to-face with the patient, 15 minutes each.

97803 Reassessment and intervention,

individual face-to-face with the patient,

15 minutes each.

97804 Group (2 or more individual(s),
30 minutes each.

(For medical nutrition therapy assessment and/or inter-

vention performed by a physician, see Evaluation and

Management or Preventive Medicine service codes.)

CPT codes currently cover consideration of MNT for
management of diabetes mellitus and renal disease.

1) Role of the nutrition professional in LDL-1oWering
therapy

When the physician chooses to consult a nutrition

professional at Visits 1 or 2 for medical nutrition therapy,
the goal is to enhance adherence to TLC. Medical nutri-

tion therapy should start with dietary assessment, includ-
ing the patients motivational level and willingness to

change. A dietary assessment questionnaire, MEDFICTS,
which was originally developed for and printed in ATP
I112 is included in Diet Appendix A. Other cardiovascular

dietary assessment tools are also available.775782 Proper
assessment leads to a tailored dietary prescription. This
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prescription then goes to the physician, who can encour-

age adherence and monitor progress.

a) First.’ dietary assessment

A thorough and detailed assessment of the patients
knowledge, attitudes, and behavior regarding diet is

essential for effective nutrition counseling. Assessment
requires attention to dietary history, cultural influences,
and current eating habits. It also includes recording the

patients weight and weight history, BMI, and waist

circumference. The presence of abdominal obesity
points to the metabolic syndrome. To assess current

eating habits, the following information is needed:

What times of the day does the patient usually eat?

Are some meals routinely skipped?
At what time does the patient eat his/her largest
meal?

Where are meals typically prepared and eaten

(e.g., in a restaurant, work cafeteria, fast-food
restaurant, deli, at home, or in the homes of others)?
Are there occasions when stress increases food

consumption?
Are meals eaten at home purchased out and

brought in, prepared from processed pre-pack-
aged foods, or prepared fresh from the market?

Which are favorite foods and what foods are

disliked?

Who is responsible for food shopping and

preparation?
What foods will be most difficult to increase or
decrease?
How well does the patient recognize serving sizes?

The nutrition professional should assess the patients
general knowledge of nutrition as it relates to elevated
LDL cholesterol, the ability to read labels, educational
level, motivation, attitudes toward diet, and the extent

to which family members can facilitate dietary changes.

b) Dietary guidance on adopting the TLC Diet
To help patients adapt to the TLC Diet, the dietitian can:

Focus on dietary patterns to facilitate LDL

lowering. These patterns are consistent with the

Dietary Guidelines for Americans (2000)241 to

achieve overall health and to further reduce
baseline risk for CHD. This eating pattern is

recommended for the entire family.

Seek mutual agreement on an overall plan for

diet modification as well as specific foods and
eating habits that need to be changed. Emphasis
goes first to dietary habits that affect LDL
cholesterol levels. Highest on the list are foods
rich in saturated fatty acids and cholesterol.
The dietitian can review options for choosing
preferred foods that lower LDL levels. The need
for self-monitoring is reinforced; and simple
approaches to tracking saturated fat, fiber, fruit,
and vegetable intake are provided. Weight
reduction includes learning how to control
portion sizes. Also, documenting preparation and
the quantities of different foods helps in

long-term adherence. Practical teaching with
measuring cups, spoons, food models, or even a

food scale will enhance patient understanding.
Keeping a food record during weekends and

weekdays can facilitate discussion with the
dietitian. Electronic (e-mail) links between
dietitian and patient may enhance checking food
records or reporting self-monitoring activities.

Help patients identify sources of saturated fat in

their usual diet, especially hidden
”

fats in foods,
such as baked goods, cheese, salad dressings,
and other processed foods. Advice on alternative
food choices, including snack foods, should be

provided. For persons willing to prepare foods
at home, appropriate techniques and cooking
methods can be addressed. For those who eat out

regularly, guidance on how to select from a menu

and purchase premade take-out food should also
be given.

Apply motivational interviewing techniques to

provide encouragement and to empower patients
to choose wisely on different eating occasions.
Gradual, step-wise changes in current eating
habits are more likely to achieve long-term
adherence than drastic changes. Starting with a

specific food or food group, such as the type of
milk used, how to reduce portion size of meats,
how to substitute egg whites for whole eggs in

baking, or how to use margarines and oils in
the place of fats rich in saturated fatty acids are
excellent topics to pursue. The dietitian should
involve other individuals of significance (e.g.,
parents, spouse, and children) in dietary
instructions.
Recommend a variety of foods from all food
groups to help achieve adequate nutrient intake:

vegetables, fruits, grain products, potatoes and
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legumes, dairy products, and lean meat, poultry,
and fish. Use of specially prepared processed
foods, fat-free or fat modified snacks, desserts,
etc. is not necessary, although some persons find
these food choices appealing.
Promote use of the Nutrition Facts food label to

help patients learn to gauge saturated fat and
cholesterol intakes. Saturated fat amounts listed
on the Nutrition Facts food label correspond to

10 percent of calories; still lower intakes are
needed to attain <7 percent. Persons should
should be taught to routinely read the labels of
all processed foods.

c) Specific foods and preparation techniques
Recommended food choices for the TLC Diet are
summarized in Table V.2-6. This diet can be both tasty
and nutritious. Many choices of high-quality and rec-

ommended foods are available in supermarkets, restau-
rants and as take-out options.

To decrease intake of saturated fat, total fat, and
cholesterol, the emphasis of the diet should be on

consumption of vegetables; fruits; breads, cereals, rice,

legumes, and pasta; skim milk and skim milk products;
and poultry, fish, and lean meat. There are many differ-
ent eating styles in the United States that reflect diverse
cultures and practices. Special attention to unique

dietary preferences based on diverse cultures and eating
habits can facilitate adoption of the TLC Diet. Sample
menus are presented in Diet Appendix B.

Food preparation techniques should emphasize lower
fat cooking and preparation methods (broiling, baking,
grilling, steaming, poaching without added fat, trim-

ming fat from meat, draining fat after cooking, and
removing skin from poultry). Liquid vegetable oils high
in unsaturated fatty acids (e.g. canola, corn, olive, rice

bran, safflower, soybean, sunflower) are recommended
in moderation. Since the major sources of saturated fat
and total fat in the American diet are meat and high-
fat dairy products, and since these foods as well as eggs
are the major sources of dietary cholesterol, persons
should limit consumption of foods containing butterfat
such as whole milk (3.5 percent fat) and even reduced
fat (2 percent) milk, butter, cheese, ice cream, cream,

and pizza; fatty meats such as regular ground beef

(hamburger), processed meats (hot dogs, sausage,

bacon), and high-fat luncheon meats (bologna, salami,

chopped ham products), as well as poultry skin. Low-

saturated-fat substitutes, such as fat-free or 1 percent
milk, soft margarine, low-fat cottage cheese, or low-fat
or fat-free ice cream

”

can be used. Egg yolks should
be limited to 2 per week. Organ meats (liver, brain,

sweetbreads) are rich sources of cholesterol and should
be limited. Of the shellfish, only shrimp is moderately
high in cholesterol and inclusion in the diet should be

guided by the daily dietary cholesterol allowance. The

vegetable oils rich in saturated fat-coconut oil, palm
kernel oil, and palm oil-are used in some commercial
foods and food products. Choose products that are
labeled low saturated fat, e.g., 1 gram of saturated fat
per serving, and meats that are labeled as lean.

Although persons need not purchase special foods for

implementation of the TLC Diet, many new fat-modi-
fied products on the market may facilitate adherence to
the TLC Diet.

d) Recommendations by food group
The following information about specific food choices
can help persons adopt the TLC Diet.

Breads, cereals, pasta, whole grains, potatoes,
rice, dry peas, and beans (6 or more servings
per day). These foods are high in complex
carbohydrates and fiber, provide protein, and
also are generally low in saturated fat,
cholesterol, and total fat. Dry beans and peas
are good sources of plant protein and are fiber-
rich. They should be substituted for foods high in
saturated fat, cholesterol, and total fat. Cereals
can be eaten as snacks as well as for breakfast.

Dry peas, beans, and legumes can be used in
nutritious, tasty, lower fat entrees or

accompaniments. Pasta, potatoes, rice, and

vegetables can be combined with smaller
amounts of lean meat, fish, or poultry for a

tasty main dish that can provide less saturated
fat and calories.
Fruits and vegetables (5 or more servings per

day). Fruits, vegetables, or both should be

emphasized at each meal. They are major sources
of vitamins C, E, and A, beta-carotene, other
vitamins, fiber, and some minerals, and
contribute to achieving the recommended
allowances of these nutrients. Snacks and
desserts that feature fruits and/or vegetables
can be low in saturated fat, total fat, and
cholesterol, and very nutritious.
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Fat-free or 1 percent dairy products (2-3 servings
per day). Dairy proc ucts are important sources
of protein, calcium, phosphorus, and vitamin D.
Fat-free milk and Ot"l(-31" fat-free or low-fat dairy
products provide as much or more calcium and
protein than whole milk dairy products, with
little or no saturatec fat. Fat-free milk or 1 per-
cent fat milk, fat-free or low-fat cheese (e.g., S3g
per 1 oz servin l oercent fat cottage cheese or
imitation cheeses made from vegetable oils, and
fat-free or low-fat yogurt are good choices. It
should be noted tha: 2 percent fat dairy products
are still rich in saturated fat. Evaporated fat-free
milk can be used in recipes calling for heavy
cream. Low-fat or fat-free yogurt, 1 percent fat
cottage cheese, and fat-free sour cream
substitutes can replace sour cream in dips and
salad dressings.
Lean meats (beef, pork, and lamb), poultry, and
fish (up to 5 oz per day). Lean cuts of beef
include sirloin tip, round steak, rump roast, arm

roast and, for pork, center-cut ham, loin chops,
and tenderloin. All visible fat should be trimmed
before cooking. Ground meat should be extra-

lean and drained well after cooking. Meat can be

ground at home or a butcher can grind very lean,
well trimmed cuts of meat such as those that
come from the round. Ground turkey, which can

be seasoned and used like ground beef, is very
lean if it does not contain turkey skin and fat.
Both lean ground meat and ground turkey can be

incorporated into soups, stews, and casseroles
that contain grain products and vegetables.
Special reduced-fat ground meat products (e.g.,
with carrageenan) may be selected. It is not

necessary to eliminate or drastically reduce lean
red meat consumption. Lean meat is rich in

protein, contains a highly absorbable iron (Fe++),
and is a good source of zinc and vitamin B12.
Lean meat can contribute to maintenance of iron

stores in premenopausal women.

Soy products. Foods containing soy-based meat

analogues can be substituted in part for meat

products.
Processed meats. Processed meats, such as

lunch meat, bacon, bologna, salami, sausage,
and frankfurters generally have a high content

of saturated fat and sodium. Several new

processed meat products are lower in saturated
fat, total fat, and cholesterol. Read the

Nutrition Facts food label to choose foods low
in saturated fat, cholesterol, and sodium.

Organ meats. Liver, sweetbreads, kidneys, and
brain have a high cholesterol content and
should be used only occasionally.
Chicken and turkey. These are good sources of
lean protein. Removing the skin and underlying
fat layers substantially reduces the fat content.

Chicken and turkey can be substituted for
some of the lean red meat in the diet, but they
do not contain as much iron. Chicken and
other poultry should be prepared in ways that
minimize the addition of saturated fat.
Fish. Fish are low in saturated fat, some are

high in n-3 fatty acids (see Diet Appendix C),
and they are a good source of lean protein. The
preparation of fish is important. Like chicken
and turkey, it should be prepared to limit
additional saturated fat.

Shellfish. Shellfish are low in saturated fat. The
cholesterol content of shellfish is variable (see
Diet Appendix C). Shrimp are relatively high in

cholesterol, but can be eaten occasionally.

About 5 ounces of fish, poultry, or meat per day can be
included on the TLC Diet as 2 servings, each serving
about the size of a deck of playing cards. A serving of
meat in a restaurant often exceeds 5 ounces. (The satu-
rated fat, total fat, and cholesterol content of various
cooked meats are presented in Diet Appendix C).

Fats and oils (including fats and oils used in food

preparation). Fats high in saturated fat, trans fat,
and cholesterol must be limited. This includes
lard and meat fat. Some vegetable fats-coconut
oil, palm kernel oil, and palm oil-are high in

saturated fat and should be avoided; they often
are used in bakery goods, processed foods, pop-
corn oils, and nondairy creamers. The Nutrition
Facts food label is a guide for choosing fats and
oils lowest in saturated fat. Hydrogenated
shortenings and hard margarines are sources of
trans fat and should be reduced. Vegetable oils
and fats high in unsaturated fat do not raise

blood cholesterol, but they have a high caloric

density. These include canola oil, corn oil, olive
oil, safflower oil, soybean oil, and sunflower oil.

Margarine contains some trans fat but has less
cholesterol-raising potential than butter, and thus
is preferable to butter. In general, the softer the
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margarine, the less LDL-cholesterol-raising
potential it has. Hydrogenated shortening
contains trans fat, resembles hard margarines,
and should be limited. Hydrogenated shortenings
are found in many commercially prepared baked
foods, such as crackers, cookies, doughnuts, and
desserts. There are many reduced fat margarines,

vegetable oil spreads, and low-fat and fat-free
salad dressings on the market. The Nutrition
Facts food label provides the amount of fat and
saturated fat per serving.

2 Nuts. Nuts are high in fat, but in most nuts the

predominant fats are unsaturated. The intake of
nuts should fit within the calorie and fat goal.
Eggs. Egg yolks are high in cholesterol

e)O

(~2l5 mg/egg) and should be limited to no more
than two egg yolks per week. Egg yolks often are
found in cooked and processed foods. Egg whites
contain no cholesterol, and they can be eaten
often. Egg whites or commercial egg substitutes
or reduced-cholesterol egg products can replace
whole eggs in many recipes.

ther ea ting tips

Snacks. Some choices for snacks that are low
in saturated fat are graham crackers, rye crisp,
melba toast, pretzels, low-fat or fat-free crackers,
bread sticks, bagels, English muffins, fruit, ready-
to-eat cereals, and vegetables; fat-free corn chips
and potato chips can be made at home or pur-
chased in some stores. Popcorn should be air

popped or cooked in small amounts of vegetable
oil. Low-fat cookies include animal crackers, fig
and other fruit bars, ginger snaps, and molasses
cookies.
Desserts and sweets. Moderate amounts of
sweets and modified-fat desserts (low in saturated

fat) may be chosen. For example, fruits, low-fat
or fat-free fruit yogurt, fruit ices, sherbet, angel
food cake, jello, frozen low-fat or fat-free yogurt,
and low-fat ice cream. Cookies, cakes, and pie
crusts can be made using unsaturated oil or soft
margarines, egg whites or egg substitutes, and
fat-free milk. Candies with little or no fat include
hard candy, gumdrops, jelly beans, and candy
corn. Read the Nutrition Facts food label to

choose those products lowest in saturated fat
and calories.

3279

Cooking methods. Methods that use little or no

fat include steaming, baking, broiling, grilling, or
stir frying in small amounts of fat. Cook foods in
the microwave or in a nonstick pan without
added fat. Foods may be pan fried with limited
fat. Soups and stews should be chilled for a few
hours, and the congealed fat removed. Salt
should be limited in the preparation of soups,
stews, and other dishes. Herbs and spices can

often be used instead of salt to help prevent or
control high blood pressure.

2 Eating away from home. Choose entrees,

potatoes, and vegetables prepared without
sauces, cheese, or butter when eating away from
home. Eat only a small portion of meat. Choose
vegetable or fruit salads, with salad dressings on

the side. Limit toppings, such as chopped eggs,
crumbled bacon, and cheese. Request soft
margarine instead of butter, and use it sparingly.

A reference work on food and nutrition may be useful
to patients. One available reference is the USDA’s
Home and Garden Bulletin No. 72, Nutritive Value of
Foods.783 In addition, a typical 1-day menu for TLC
Diets for both men and women which displays differ-
ent eating patterns is included in Diet Appendix B.

2) Role of the dietitian in management of the metabolic

syndrome

After LDL cholesterol is controlled, medical nutrition

therapy turns attention to the metabolic syndrome.
Strategies for weight reduction described in the Obesity
Education lnitiative report (also see www.nhlbi.nih.gov)
are helpful.7879 Weight reduction and dietary change
introduced in medical nutrition therapy aim to achieve
and maintain goals for LDL cholesterol as well as

glucose and blood pressure. Hypocaloric diets,
increased physical activity, and weight loss usually
improve levels of LDL cholesterol, glycemic levels, and
blood pressure and have the potential to improve long-
term metabolic control. The distribution of calories
from total fat and carbohydrate can vary (see Table
V.2-2) and can be individualized based on the nutrition

assessment and treatment goals.
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Outpatient studies show that variability in lipoprotein
responsiveness to diet is often due to poor compliance.
Good compliance is hampered in part by increased
consumption of foods prepared away from home. In

1995 about 40 percent of the food budget was spent
on food prepared away from home, compared with

25 percent in 1970.784 The consumer has less knowl-

edge of and less control over the nutritional content of
food prepared away from home. Moreover, calories,
saturated fat, and cholesterol tend to be higher in

premade food than food prepared at home.784 Food

prepared away from home usually does not carry nutri-
tion labeling. Barriers to adherence to dietary therapy
must be addressed and reasonable solutions provided.
Physicans in general report little confidence in the

patients’ ability to adhere to dietary change. In one sur-

vey, l7 percent of physicians reported that most patients

complied, 59 percent reported that some complied, and
22 percent estimated that few patients complied.

Lack of adequate nutrition education in medical
schools has been a contributing factor to low adher-
ence to dietary therapy that fortunately is now being
addressed. The newly implemented NHLBl-funded
Nutrition Academic Award Program is now underway
in 21 U3. medical schools. This program provides
training in nutritional assessment and counseling for
medical students and other health professionals in
training.785 Other barriers, such as lack of time, lack
of adequate referral strategies, lack of third party reim-

bursement, and competition with pharmacological
intervention are also being addressed.785

Beyond these systemic problems, a validated methodol-
ogy related to effective nutritional assessment and
intervention is lacking. Ready access to a brief dietary
assessment tool and accompanying follow up
assessments are as yet not standard practice for most

physicians. Advances have been made in the past
decade regarding the combined use of behavioral
strategies along with standardized diet assessment and
intervention approaches.775-782 (See Appendix A for an

example of a validated assessment tool.)

There is growing evidence from the behavioral therapy
literature that strategic approaches to lifestyle interven-
tion can achieve better and more consistent long-term

adherence.787-789 These strategies are based on learning
principles that address the need to overcome barriers
to adherence with lifestyle change and reinforce newly
adopted behaviors.789'791 The vast majority of these
studies appear in the weight management field.792 The

Obesity Guidelines panel reviewed 36 randomized
clinical trial reports to determine potential benefits of
behavioral therapy.7879 Key findings from these studies
are summarized below:

Multimodal strategies work better than a single
approach.
More frequent contact is associated with better
adherence.

Adherence declines with discontinued
intervention or followup.
Greater intensity of intervention, especially
initially, is associated with faster and more

sustained adherence.
Motivation is enhanced when the patient sets
achievable goals.

Further lessons learned from the behavioral literature

emphasize the importance of baseline assessment of

dietary intake, use of self-monitoring to improve
adherence, and use of health messages that are
matched to level of readiness to change, culturally
sensitive, interactive, address prior knowledge, come
from reliable sources, and recommend reasonable,

gradual, and easily implemented change. Additional
research is needed with measures of the efficacy and
effectiveness of office-based dietary assessment method-

ology, especially as this relates to behavioral strategies

enhancing dietary adherence.
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In each food category for both Group 1
and Group 2 foods check one box from the "Weekly Consumption" column (number of servings eaten per week)

and then check one box from the "Serving Size" column. If you check Rarely/Never, do not check a serving size box. See next page for score.

Weekly Consumption Serving Size Score

Rarely/ 3 or less 4 or Small Average Large
never more <5 oz/d 5 oz/d >5 oz/d

Food Category
1

pt 2 pts 3 pts

ltflissatsi

Recommended amount per day: 35 oz (equal in size to

2 decks of playing cards).

Base your estimate on the food you consume most often.

Beef and lamb selections are trimmed to fat.

Group 1. 10g or more total fat in 3 oz cooked portion
Beef - Ground beef, Ribs, Steak (T-bone, Flank, Porterhouse, Q Q Q Q Q Q
Tenderloin), Chuck blade roast, Brisket, Meatloaf 3 pts 7pts X

1
pt 2 pts 3 pts

(w/ground beef), Corned beef
Processed meats - 1/4 lb burger or lg. sandwich, Bacon,
Lunch meat, Sausage/knockwurst, Hot dogs, Ham (bone-end),
Ground turkey
Other meats, Poultry, Seafood - Pork chops (center loin),
Pork roast (Blade, Boston, Sirloin), Pork spareribs, Ground pork,
Lamb chops, Lamb (ribs), Organ meatsT, Chicken w/skin, Eel,
Mackerel, Pompano

Group 2. Less than 10g total fat in 3 oz cooked portion
Lean beef - Round steak (Eye of round, Top round), Sirloini, Q Q Q Q Q Q X

Tip & bottom roundi, Chuck arm pot roasti, Top Loini
X 5 pts

Low-fat processed meats - Low-fat lunch meat, Canadian
bacon, "Lean" fast food sandwich, Boneless ham
Other meats, Poultry, Seafood - Chicken, Turkey (w/o skin)5
most SeafoodT, Lamb leg shank, Pork tenderloin, Sirloin top loin,
Veal cutlets, Sirloin, Shoulder, Ground veal, Venison, Veal chops
and ribs*, Lamb (whole leg, loin, fore-shank, sirloin)*

-u Weekly consumption is the number of times you eat eggs each week Check the number of eggs eaten each time

Group 1. Whole eggs, Yolks $1 2 23

D D D D D Q

3 pts 7pts x 1
pt 2 pts 3 pts

Group 2. Egg whites, Egg substitutes (1/2 cup) Q Q Q Q Q Q

Milk - Average serving
1 cup

Group 1. Whole milk, 2% milk, 2% buttermilk, D D D D D Q
Yogurt (whole milk) 3 pts 7pts x 1 pt 2 pts 3 pts

Group 2. Fat-free milk, 1% milk, Fat-free buttermilk, D D D D D D

Yogurt (Fat-free, 1% low fat)

Cheese - Average serving
1 oz

Group 1. Cream cheese, Cheddar, Monterey Jack, Colby, Swiss, D D D D D D

American processed, Blue cheese, Regular cottage cheese 3 P5 7P5 X
1 Pt 2 P5 3 P15

(1/2 cup), and Ricotta (1/4 cup)

Group 2. Low-fat & fat-free cheeses, Fat-free milk mozzarella, D D D D D D

String cheese, Low-fat, Fat-free milk & Fat-free cottage cheese
(1/2 cup) and Ricotta (1/4 cup)

Frozen Desserts - Average serving 1/2 cup
Group 1. Ice cream, Milk shakes D D D D D Q

3 pts 7pts
1

pt 2 pts 3 pts
Group 2. Low-fat ice cream, Frozen yogurt Q Q Q

’|(
Q Q Q

FIG MEDFICTS assessment tool.
MEDFICTS was orginally developed for and printed in ATP Ill?
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Weekly Consumption Serving Size Score

Rarely/ 3 or less 4 or Small Average Large
never more <5 oz/d 5 oz/d >5 oz/d

Food Category
1

pt 2 pts 3 pts

&"ry%r2<g; ~:sm\.~<li'z it if fin-I -Li|'i(1

Group 1. French fries, Fried vegetables (1/2 cup), D D D D D D
Fried chicken, fish, meat (3 oz) 3 pts 7pts X

1
pt 2 pts 3 pts

Group 2. Vegetables, not deep fried (1/2 cup), Meat, D D D D D D
poultry, or fish-prepared by baking, broiling, grilling,
poaching, roasting, stewing: (3 oz)

Er: Elialxgmtl &’I'mt?s<<?l$l -u

’l

Group 1. Doughnuts, Biscuits, Butter rolls, Muffins, Croissants, D D D D D D
Sweet rolls, Danish, Cakes, Pies, Coffee cakes, Cookies 3 pts 7pts x

1
pt 2 pts 3 pts

Group 2. Fruit bars, Low-fat cookies/cakes/pastries, D D D D D D
Angel food cake, Homemade baked goods with vegetable oils,
breads, bagels

Group 1. Canned, Packaged, or Frozen dinners: e.g., D D D D D 3
Pizza (1 slice), Macaroni & cheese (1 cup), Pot pie (1), 3 pts 7pts X 1

pt 2 pts 3 pts
Cream soups (1 cup), Potato, rice & pasta dishes with
cream/cheese sauces (1/2 cup)

Group 2. Diet/Reduced calorie or reduced fat dinners (1), D D D D D D
Potato, rice & pasta dishes without cream/cheese sauces (1/2 cup)

Table Fats - Average serving:
1

Tbsp
Group 1. Butter, Stick margarine, Regular salad dressing, D D D D D D
Mayonnaise, Sour cream (2 Tbsp) 3 pts 7pts X 1 pt 2 pts 3 pts
Group 2. Diet and tub margarine, Low-fat & fat-free salad D D D D D E
dressing, Low-fat & fat-free mayonnaise

53e&’%eEl%}E~i;$3l

Group 1. Chips (potato, corn, taco), Cheese puffs, Snack mix, D D D D D D
Nuts (1 oz), Regular crackers (1/2 oz), Candy (milk chocolate, 3 pts 7pts x 1 pt 2 pts 3 pts
caramel, coconut) (about 11/2 oz), Regular popcorn (3 cups)

Group 2. Pretzels, Fat-free chips (1 oz), Low-fat crackers (1/2 oz), D D D D D D
Fruit, Fruit rolls, Licorice, Hard candy (1 med piece),
Bread sticks (1-2 pcs), Air-popped or low-fat popcorn (3 cups)

Total from page
1Organ meats, shrimp, abalone, and squid are low In fat but high In cholesterol.

Only lean cuts with all visible fat trimmed. If not trimmed of all visible fat, score as if in Group 1.
Score 6 pts if this box is checked. Total from page 2

All parts not listed in group
1

have <10g total fat.

L07 -H< -H - -F

Final Score

To Score: For each food category, multiply points in weekly consumption box by points in serving size box and record
total in score column. If Group 2 foods checked, no points are scored (except for Group 2 meats, large serving = 6 pts).

Example:

D D D D N5 21 9:5
3 pts 7 pts x 1 pt 2 pts 3 pts

Add score on page
1

and page 2 to get final score.

Key:
270 Need to make some dietary changes
40-70 Heart-Healthy Diet
<40 TLC Diet

FIG. MEDFICTS assessment tool.
MEDFICTS was orginally developed for and printed in ATP
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Male, 25-49 Years

Breakfast Dinner

Oatmeal (1 cup) Orange roughy (3 oz) cooked with olive oil (2 tsp)
Fat-free milk (1 cup) Parmesan cheese (1 Tbsp)
Raisins (1/4 cup) Rice* (11/2 cup)

English muffin (1 medium) Corn kernels (1/2 cup)
Soft margarine (2 tsp) Soft margarine (1 tsp)
Jelly (1 Tbsp) Broccoli (1/2 cup)

Honeydew melon (1 cup) Soft margarine (1 tsp)
Orange juice, calcium fortified (1 cup) Roll (1 small)
Coffee (1 cup) with fat-free milk (2 Tbsp) Soft margarine (1 tsp)

Strawberries (1 cup) topped with low-fat frozen
Lunch yogurt (1/2 cup)

Roast beef sandwich Fat-free milk (1 cup)
Whole-wheat bun (1 medium)
Roast beef, lean (2 oz) Snack
Swiss cheese, low fat (1oz slice) Popcorn (2 cups) cooked with canola oil (1 Tbsp)
Romaine lettuce (2 leaves) Peaches, canned in water (1 cup)
Tomato (2 medium slices) Water (1 cup)
Mustard (2 tsp)

Pasta salad (1 cup)
Pasta noodles (3/4 cup)
Mixed vegetables (1/4 cup)

Olive oil (2 tsp)
Apple (1 medium)
lced tea, unsweetened (1 cup)

ent wits
Calories Total fat, % calories

Cholesterol (mg) 139 Saturated fat, % calories 6

Fiber (g) 32 Monounsaturated fat, % calories 14

Soluble (g) 10 Polyunsaturated fat, % calories 6

Sodium (mg) 1800 Trans fat (g) 5

Carbohydrates, % calories 57 Omega 3 fat (g) ()_4

Protein, % calories 17

No salt is added in recipe preparation or as seasoning.

Total % Calories 34 The sample menu meets or exceeds the Daily Reference
Intake (DRI) for nutrients.

* For a higher fat alternative, substitute 7/3 cup of unsalted peanuts, chopped (to sprinkle on the frozen
yogurt) for 7 cup of the rice.
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Female, 25-49 Years

Breakfast Dinner

Oatmeal (1 cup) Orange roughy (2 oz) cooked with olive oil (2 tsp)
Fat-free milk (1 cup) Parmesan cheese (1 Tbsp)
Raisins (1/4 cup) Rice* (1 cup)

Honeydew melon (1 cup) Soft margarine (1 tsp)
Orange juice, calcium fortified (1 cup) Broccoli (1/2 cup)
Coffee (1 cup) with fat-free milk (2 Tbsp) Soft margarine (1 tsp)

Strawberries (1 cup) topped with low-fat frozen
Lunch yogurt (1/2 cup)

Roast beef sandwich Water (1 cup)
Whole-wheat bun (1 medium)
Roast beef, lean (2 oz) Snack
Swiss cheese, low fat (1 oz slice) Popcorn (2 cups) cooked with canola oil (1 Tbsp)
Romaine lettuce (2 leaves) Peaches, canned in water (1 cup)
Tomato (2 medium slices) Water (1 cup)
Mustard (2 tsp)

Pasta salad (1/2 cup)
Pasta noodles (1/4 cup)
Mixed vegetables (1/4 cup)
Olive oil (1 tsp)

Apple (1 medium)
lced tea, unsweetened (1 cup)

Total fat, % calories

Cholesterol (mg) Saturated fat, % calories 6

Fiber (g) 28 Monounsaturated fat, % calories 14

Soluble (g) 9 Polyunsaturated fat, % calories 6

Sodium (mg) 1128 Trans fat (g) 2

Carbohydrates, % calories 57 Omega 3 fat (g) ()_4

% calories 19

No salt is added in recipe preparation or as seasoning.

33 The sample menu meets or exceeds the Daily Reference
Intake (DRI) for nutrients.

Total fat, % calories

*For a higher fat alternative, substitute 2 Tbsp of unsalted peanuts, chopped (to sprinkle on the frozen
yogurt) for 7/2 cup of the rice.
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Male, 25-49 Years

Breakfast

Egg white omelet, cooked with canola oil (2 tsp)
Liquid egg substitute (1/2 cup)
Tomato, chopped (1 medium slice)
Mushrooms, chopped (2 medium)
Green pepper, chopped (1/4 cup)
Cheddar cheese, low fat, grated (2 Tbsp)

English muffin (1 whole)
Jelly (1 Tbsp)

Honeydew melon (1/2 cup)
Orange juice, calcium fortified (1 cup)
Coffee (1 cup) with fat-free milk (2 Tbsp)

Lunch

Vegetable sandwich

Onion roll (1 medium)
Tomato (2 medium slices)
Avocado slices, dark skin, California type

(1/3 of small fruit)
Romaine lettuce (2 leaves)
Carrots, grated (1/2 cup)
Cheddar cheese, low fat (1 slice, 1 oz)
Mustard (1 Tbsp)

Salad
Romaine lettuce (2 cups)
Kidney beans* (3/4 cup)
Tomato, cherry (1/2 cup)
Cucumber (1/3 cup)
Carrots, shredded (1/3 cup)
Dressing, homemade vinegar and olive oil (2 Tbsp)

Fat-free milk (1 cup)

Dinner
Pasta and Vegetables

Spaghetti, cooked (2 cups), with olive
oil (1 Tbsp)

Broccoli (1 cup)
Marinara sauce, low sodium (3/4 cup)
Parmesan cheese (11/2 Tbsp)

Angel food cake (2X3 inch piece)
Frozen yogurt (1/4 cup)
Chocolate sauce (1 Tbsp)

lced tea, unsweetened (1 cup)

Snack
Bagel (1/2 medium)

Peanut butter, reduced fat, unsalted (1/2 Tbsp)
Apple (1 medium)
Water (1 cup)

Calories

Cholesterol (mg) 24

Fiber (g) 44

Soluble (g) 17

Sodium (mg) 2282
Carbohydrates, % calories 60

M

Total fat, % calories

calories 29
Saturated fat, % calories 5

Monounsaturated fat, % calories 16
Polyunsaturated fat, % calories 5

Trans fat (g) ()_4

Protein, % calories 15

No salt is added in recipe preparation or as seasoning.
The sample menu meets or exceeds the Daily Reference
Intake (DRI) for nutrients.

*For a higher fat alternative, substitute 7/3 cup of unsalted almond slices for 7/2 cup of the kidney beans in the salad.
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Female, 25-49 Years

Breakfast Dinner

Egg white omelet, cooked with canola oil (2 tsp) Pasta and Vegetables
Liquid egg substitute (1/2 cup) Spaghetti, cooked (1 cup), with olive oil
Tomato, chopped (1 medium slice) (1/2 Tbsp)
Mushrooms, chopped (2 medium) Broccoli (1 cup)
Green pepper, chopped (1/4 cup) Marinara sauce, low sodium (1/2 cup)
Cheddar cheese, low fat, grated (2 Tbsp) Parmesan cheese (1 Tbsp)

Whole-wheat toast (1 slice) Angel food cake (2X3 inch piece)
Jelly (2 tsp) Frozen yogurt (1/4 cup)

Honeydew melon (1/2 cup) Chocolate sauce (1 Tbsp)
Coffee (1 cup) with fat-free milk (2 Tbsp) lced tea, unsweetened

Lunch Snack
Vegetable Sandwich Bagel (1/2 medium)

Onion roll (1 medium) Peanut butter, reduced fat, unsalted (1/2 Tbsp)
Tomato (2 medium slices) Water (1 cup)
Romaine lettuce (2 leaves)
Carrots, grated (1/2 cup)
Cheddar cheese, low fat (1 slice, 1 oz)
Mustard (1 Tbsp)

Salad
Romaine lettuce (2 cups)
Kidney beans* (1/2 cup)

Tomato, cherry (1/2 cup)
Cucumber (1/3 cup)
Carrots, shredded (1/3 cup)
Dressing, homemade-vinegar and

olive oil (2 Tbsp)
Fat-free milk (1 cup)

1812 Total fat, % calories 27

Cholesterol (mg) 26 Saturated fat, % calories

Fiber (g) 30 Monounsaturated fat, % calories 15
Soluble (g) 12 Polyunsaturated fat, % calories 4

Sodium (mg) 2205 Trans fat (g)

Carbohydrates, % calories 58
Protein, % calories 18

No salt is added in recipe preparation or as seasoning.
Total % Calories 33 The sample menu meets or exceeds the Daily Reference

Intake (DRI) for nutrients.

* For a higher fat alternative, substitute 7/4 cup of unsalted almond slices for all of the kidney beans in the salad.
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Male, 25-49 Years

Breakfast Dinner
Bran cereal (3/4 cup) Catfish (3 oz) coated with flour and baked with

Banana (1 medium) canola oil (1/2 Tbsp)
Fat-free milk (1 cup) Sweet potato (1 medium)

Biscuit, made with canola oil (1 medium) Soft margarine (2 tsp)
Jelly (1 Tbsp) Spinach (1/2 cup)
Soft margarine (2 tsp) Vegetable broth, low sodium (2 Tbsp)

Honeydew melon (1 cup) Corn muffin (1 medium), made with fat-free milk

Orange juice, calcium fortified (1 cup) and egg substitute
Coffee (1 cup) with fat-free milk (2 Tbsp) Soft margarine (1 tsp)

Watermelon (1 cup)
Lunch lced tea, unsweetened (1 cup)

Chicken breast (3 oz), sauteed with canola oil (2 tsp)
Collard greens (1/2 cup) Snack

Chicken broth, low sodium (1 Tbsp) Bagel (1 medium)
Black-eyed peas (1/2 cup) Peanut butter, reduced fat, unsalted (1 Tbsp)

Corn on the cob* (1 medium) Fat-free milk (1 cup)
Soft margarine (1 tsp)

Rice, cooked (1 cup)
Soft margarine (1 tsp)

Fruit cocktail, canned in water (1 cup)
lced tea, unsweetened (1 cup)

alories ota at, 0 ca or1es 30
Cholesterol (mg) 158 Saturated fat, % calories 5

Fiber (g) 52 Monounsaturated fat, % calories 13
Soluble (g) 10 Polyunsaturated fat, % calories 9

Sodium (mg) 2146 Trans fat (g) 6

Carbohydrates, % calories 59

Protein, % calories 18

No salt is added in recipe preparation or as seasoning.

Total % Calories 34 The sample menu meets or exceeds the Daily Reference
Intake (DRI) for nutrients.

* For a higher fat alternative, substitute 7/4 cup of unsalted almond slices for the corn on the cob. Sprinkle the almonds
on the rice.
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Female, 25-49 Years

Breakfast Dinner
Bran cereal (3/4 cup) Catfish (3 oz), coated with flour and baked with

Banana (1 medium) canola oil (1/2 Tbsp)
Fat-free milk (1 cup) Sweet potato (1 medium)

Biscuit, low sodium and made with canola oil Soft margarine (2 tsp)
(1 medium) Spinach (1/2 cup)
Jelly (1 Tbsp) Vegetable broth, low sodium (2 Tbsp)
Soft margarine (1 tsp) Corn muffin (1 medium), made with fat-free milk

Honeydew melon (1/2 cup) and egg substitute
Coffee (1 cup) with fat-free milk (2 Tbsp) Soft margarine (1 tsp)

Watermelon (1 cup)
Lunch lced tea, unsweetened (1 cup)

Chicken breast (2 oz) cooked with canola oil (2 tsp)
Corn on the cob* (1 medium) Snack

Soft margarine (1 tsp) Graham crackers (4 large)
Collards greens (1/2 cup) Peanut butter, reduced fat, unsalted (1 Tbsp)

Chicken broth, low sodium (1 Tbsp) Fat-free milk (1/2 cup)
Rice, cooked (1/2 cup)
Fruit cocktail, canned in water (1 cup)
lced tea, unsweetened (1 cup)

Calories Total fat, % calories

Cholesterol (mg) Saturated fat, % calories 5

Fiber (g) 43 Monounsaturated fat, % calories 14

Soluble (g) 8 Polyunsaturated fat, % calories 8

Sodium (mg) 1676 Trans fat (g) 3

Carbohydrates, % calories 59 Omega 3 fat (g) ()_4

Protein, % calories 18

No salt is added in recipe preparation or as seasoning.
Total % Calories 35 The sample menu meets or exceeds the Daily Reference

Intake (DRI) for nutrients.

* For a higher fat alternative, substitute 7/4 cup of unsalted almond slices for the corn on the cob. Sprinkle the almonds
on the rice.
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Male, 25-49 Years

Breakfast

Scrambled egg whites (3/4 cup liquid egg substitute)
Cooked with fat-free cooking spray*

English muffin (1 whole)
Soft margarine (2 tsp)
Jam (1 Tbsp)

Strawberries (1 cup)
Orange Juice, calcium fortified** (1 cup)
Coffee (1 cup) with fat-free milk (2 Tbsp)

Lunch
Tofu Vegetable stir-fry

Tofu (3 oz)
Mushrooms (1/2 cup)
Onion (1/4 cup)
Carrots (1/2 cup)
Swiss chard (1 cup)
Garlic, minced (2 Tbsp)
Peanut oil (1 Tbsp)
Soy sauce, low sodium (21/2 tsp)

Rice, cooked (1 cup)
Vegetable egg roll, baked (1 medium)
Orange (1 medium)
Green Tea (1 cup)

Cholesterol (mg) 108

Fiber (g) 37

Soluble (g) 15

Sodium (mg) 2268
% calories

Total fat, % calories

57

Dinner
Beef stir-fry

Beef tenderloin (3 oz)
Soybeans, cooked (1/4 cup)
Broccoli, cut in large pieces (1/2 cup)
Carrots, sliced (1/2 cup)
Peanut oil (1 Tbsp)
Soy sauce, low sodium (2 tsp)

Rice, cooked (1 cup)
Watermelon (1 cup)
Almond cookies (2 cookies)
Fat-free milk (1 cup)

Snack
Chinese noodles, soft (1 cup)

Peanut oil (2 tsp)
Banana (1 medium)
Green tea (1 cup)

ota at, 0 ca ones 28
Saturated fat, % calories 5

Monounsaturated fat, % calories
1 1

Polyunsaturated fat, % calories 9

Trans fat (g) 3

Protein, % calories 18

No salt is added in recipe preparation or as seasoning.
The sample menu meets or exceeds the Daily Reference
Intake (DRI) for nutrients.

* For a higher fat alternative, cook egg whites with 7 Tbsp of canola oil.
* *If using higher fat alternative, eliminate orangejuice because canola oil adds calories.
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Female, 25-49 Years

Breakfast Dinner

Scrambled egg whites (1/2 cup liquid egg substitute) Beef stir-fry

Cooked with fat-free cooking spray* Beef tenderloin (3 oz)
English muffin (1 whole) Soybeans, cooked (1/4 cup)

Soft margarine (2 tsp) Broccoli, cut in large pieces (1/2 cup)
Jam (1 Tbsp) Peanut oil (1 Tbsp)

Strawberries (1 cup) Soy sauce, low sodium (2 tsp)
Orange Juice, calcium fortified** (1 cup) Rice, cooked (1/2 cup)
Coffee (1 cup) with fat-free milk (2 Tbsp) Watermelon (1 cup)

Lunch Almond cookie (1 cookie)
Tofu Vegetable stir-fry Fat-free milk (1 cup)

Tofu (3 oz)
Mushrooms (1/2 cup) Snack
Onion (1/4 cup) Chinese noodles, soft (1/2 cup)
Carrots (1/2 cup) Peanut oil (1 tsp)
Swiss chard (1/2 cup) Green tea (1 cup)
Garlic, minced (2 Tbsp)
Peanut oil (1 Tbsp)
Soy sauce, low sodium (21/2 tsp)

Rice, cooked (1/2 cup)
Orange (1 medium)
Green tea (1 cup)

Calories Total fat, % calories 28
Cholesterol (mg) 74 Saturated fat, % calories 6

Fiber (g) 26 Monounsaturated fat, % calories 11

Soluble (g) 10 Polyunsaturated fat, % calories 9

Sodium (mg) 1766 Trans fat (g) 3

Carbohydrates, % calories 56

Protein, % calories 18

N |t_ dd d t_0 sa IS a e in recipe prepara ion or as seasoning.

Total % Calories 33 The sar(nple) menu meets or exceeds the Daily Reference
Intake DRI for nutrients.

* For a higher fat alternative, cook egg whites with 7 Tbsp of canola oil.
* *If using higher fat alternative, eliminate orangejuice because canola oil adds extra calories.
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Male, 25-49 Years

Breakfast Lunch (continued)
Bean Tortilla Mango, diced (1/4 cup)

Corn tortilla (2 medium) Banana, sliced (1/4 cup)
Pinto beans* (1/2 cup) Water (1/4 cup)
Onion (1/4 cup), tomato, chopped (1/4 cup)
Jalapeno pepper (1 medium) Dinner

Saute with canola oil (1 tsp) Chicken fajita

Papaya** (1 medium) Corn tortilla (2 medium)
Orange Juice, calcium fortified (1 cup) Chicken breast, baked (3 oz)
Coffee (1 cup) with fat-free milk (2 Tbsp) Onion, chopped (2 Tbsp)

Green pepper, chopped (1/4 cup)
Lunch Garlic, minced (1 tsp)

Stir-fried beef Salsa (2 Tbsp)
Sirloin steak (3 oz) Canola oil (2 tsp)
Garlic, minced (1 tsp) Avocado salad
Onion, chopped (1/4 cup) Romaine lettuce (1 cup)
Tomato, chopped (1/4 cup) Avocado slices, dark skin, California type
Potato, diced (1/4 cup) (1 small)
Salsa (1/4 cup) Tomato, sliced (1/4 cup)
Olive oil (2 tsp) Onion, chopped (2 Tbsp)

Mexican rice Sour cream, low fat (11/2 Tbsp)
Rice, cooked (1 cup) Rice pudding with raisins (3/4 cup)
Onion, chopped (1/4 cup) Water (1 cup)
Tomato, chopped (1/4 cup)
Jalapeno pepper (1 medium) Snack
Carrots, diced (1/4 cup) Plain yogurt, fat free, no sugar added (1 cup)
Cilantro (2 Tbsp) Mixed with peaches, canned in water (1/2 cup)
Olive oil (1 Tbsp) Water (1 cup)

Mango (1 medium)
Blended fruit drink (1 cup)

Fat-free milk (1 cup)

Calories 2535 Total fat, % calories 28
Cholesterol (mg) 158 Saturated fat, % calories 5

Fiber (g) 48 Monounsaturated fat, % calories 17

Soluble (g) 17 Polyunsaturated fat, % calories 5

Sodium (mg) 21 18 Trans fat (g) <1

Carbohydrates, % calories 58

Protein, % calories 17

No salt is added in recipe preparation or as seasoning.
The sample menu meets or exceeds the Daily ReferenceTotal fat, % calories
Intake (DRI) for nutrients.

* For a higher fat alternative, cook beans with canola oil (7 Tbsp).
* *If using higher fat alternative, reduce papaya serving to 7/2 medium fruit because canola oil adds extra calories.
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Female, 25-49 Years

Lunch (continued)
Mango, diced (1/4 cup)

Breakfast
Bean Tortilla

Corn tortilla (1 medium) Banana, sliced (1/4 cup)
Pinto beans (1/4 cup) Water (1/4 cup)
Onion (2 Tbsp), tomato, chopped (2 Tbsp),
Jalapeno pepper (1 medium)
Saute with canola oil (1 tsp)

Dinner

Chicken fajita

Corn tortilla (1 medium)
Chicken breast, baked (2 oz)
Onion, chopped (2 Tbsp)
Green pepper, chopped (2 Tbsp)
Garlic, minced (1 tsp)
Salsa (11/2 Tbsp)
Canola oil (1 tsp)

Avocado salad

Papaya** (1 medium)
Orange juice, calcium fortified (1 cup)
Coffee (1 cup) with fat-free milk (2 Tbsp)

Lunch

Stir-fried Beef

Sirloin steak (2 oz)
Garlic, minced (1 tsp)

Romaine lettuce (1 cup)
Avocado slices, dark skin, California

type (1/2 small)
Tomato, sliced (1/4 cup)
Onion, chopped (2 Tbsp)
Sour cream, low fat (11/2 Tbsp)

Onion, chopped (1/4 cup)
Tomato, chopped (1/4 cup)
*Potato, diced (1/4 cup)
Salsa (1/4 cup)
Olive oil (11/2 tsp)

Mexican rice (1/2 cup)
Rice pudding with raisins (1/2 cup)

Water (1 cup)
Rice, cooked (1/2 cup)
Onion, chopped (2 Tbsp)
Tomato, chopped (2 Tbsp)
Jalapeno pepper (1 medium)
Carrots, diced (2 Tbsp)
Cilantro (1 Tbsp)
Olive oil (2 tsp)

Mango (1 medium)
Blended fruit drink (1 cup)
Fat-free milk (1 cup)

Snack

Water (1 cup)

Plain yogurt, fat free, no sugar added (1 cup)
Mixed with peaches, canned in water (1/2 cup)

Calories 1821 Total fat, calories

Cholesterol (mg) 110 Saturated fat, % calories

Fiber (g) 35 Monounsaturated fat, % calories

Soluble (g) 13 Polyunsaturated fat, % calories

Sodium (mg) 1739 Trans fat (g)

% calories 61

Protein, % calories

Total fat, calories
Intake (DRI) for nutrients.

* For a higher fat alternative, substitute 7/2 cup of unsalted peanut halves for the potatoes.
* * If using higher fat alternative, eliminates papaya because the peanuts add extra calories
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Saturated Fat Total Fat Cholesterol Omega-3
Source g/3 oz g/3 oz mg/3 oz g/3 oz

Lean Red Meats
Beef 1.4 4.2 71

(rump roast, shank, bottom
round, sirloin)

Lamb 2.8 7.8 78
(shank roast, sirloin roast,

shoulder roast, loin chops, sirloin
chops, center leg chop)

Pork 3.0 8.6 71
(sirloin cutlet, loin roast, sirloin
roast, center roast, butterfly
chops, loin chops)

Veal 2.0 4.9 93
(blade roast, sirloin chops,
shoulder roast, loin chops, rump
roast, shank)

Organ Meats
Liver

Beef 1.6 4.2 331
Calf 2.2 5.9 477
Chicken 1.6 4.6 537

Sweetbread 7.3 21 .3 250
Kidney 0.9 2.9 329
Brains 2.5 10.7 1,747
Heart 1.4 4.8 164

Poultry
Chicken (without skin)

Light (roasted) 1.1 3.8 72
Dark (roasted) 2.3 8.3 71

Turkey (without skin)

Light (roasted) 0.9 2.7 59
Dark (roasted) 2.0 6.1 72

Fish
Haddock 0.1 0.8 63 0.22
Flounder 0.3 1.3 58 0.47
Salmon 1.7 7.0 54 1.88
Tuna, light, canned in water 0.2 0.7 25 0.24

Shellfish
Crustaceans

Lobster 0.1 0.5 61 0.07

Crab meat

Alaskan King Crab 0-1 1-3 45 0-38

Blue Crab 0.2 1.5 85 0.45

Shrimp 0.2 0.9 166 0.28

Mollusks
Abalone 0.3 1.3 144 0-15

Clams 0.2 1.7 57 0-33

Mussels 0.7 3.8 48 0-70

Oysters 1.3 4.2 93 1-05

Scallops 0.1 1.2 56 0-36

Squid 0.6 2.4 400 0-84
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a. Drug therapy to achieve treatment goals: overview

LDL cholesterol is the primary target of treatment in

clinical lipid management. The use of therapeutic
lifestyle changes (TLC), including LDL-lowering
dietary options (plant stanols/sterols and increased
viscous fiber) will achieve the therapeutic goal in many
persons. Nonetheless, a portion of the population
whose short-term and/or long-term risk for CHD, will
require LDL-lowering drugs to reach the prescribed
goal for LDL cholesterol. The availability of I-II\/IG
CoA reductase inhibitors (statins) allows attainment

of the LDL goal in most higher risk persons. Other
agents-bile acid sequestrants, nicotinic acid, and some
fibrates-also can moderately lower LDL levels.

If TLC alone fails to achieve the goal for LDL choles-
terol, consideration can be given to adding drug
therapy. In such cases, the third visit of dietary therapy
(Figure V.2-1) will be the visit to initiate drug treat-
ment. When drugs are used, however, TLC also should

always be used concomitantly. Dietary therapy pro-
vides additional CHD risk reduction beyond drug
efficacy. Suggestions for combined use of TLC and

drug therapy are given in Table VI. 1-1.

The general scheme for initiation and progression of

LDL-lowering drug therapy is outlined in Figure VI. 1-1.

As with dietary therapy, the first priority of drug thera-
py is to achieve the goal for LDL cholesterol. For this
reason an LDL-lowering drug should be started. The
usual drug will be a statin, but alternatives are a bile
acid sequestrant or nicotinic acid. The starting dose of
statin will depend on the baseline LDL-cholesterol
level. In persons with only moderate elevations of LDL
cholesterol, the LDL-cholesterol goal will be achieved
with low or standard doses, and higher doses will not
be necessary. The response to drug therapy should be

checked in about 6 weeks. If the treatment goal has
been achieved, the current dose can be maintained; if
not, LDL-lowering therapy can be intensified, either by
increasing the statin dose or by combining a statin with
a bile acid sequestrant.

3303

Although LDL cholesterol is the primary target of

therapy, other lipid risk factors besides elevated LDL
affect CHD risk. Among these are low I-IDL choles-
terol, elevated triglyceride (especially VLDL remnants),
and possibly small LDL particles. This lipid triad

”

has been called atherogenic dyslipidemia. It commonly
occurs as one component of the metabolic syndrome.
Weight reduction and increased physical activity consti-

tute first-line therapy for atherogenic dyslipidemia,
and three classes of drugs-statins, nicotinic acid, and
fibrates-favorably modify the lipid abnormalities
of atherogenic dyslipidemia. Many persons with

atherogenic dyslipidemia have high triglycerides
(2200 mg/dL). Such persons usually have an increase
in atherogenic VLDL remnants, which can be estimated

clinically by measuring VLDL cholesterol. In persons
with high triglycerides, the combination of LDL
cholesterol + VLDL cholesterol (non-I-IDL cholesterol)
represents atherogenic cholesterol. Non-HDL choles-
terol thus represents a secondary target of therapy
(after LDL cholesterol) when triglycerides are elevated.

Statins alone will be sufficient to attain the non-
HDL-cholesterol goal in some persons, but a combina-
tion of statins and nicotinic acid (or fibrates) can

be helpful in others.

The general strategy for initiation and progression
of drug therapy is outlined in Figure VI. 1-1.

Consideration of drug therapy often occurs simultane-

ously with the decision to initiate TLC therapy for the
metabolic syndrome (Figure V.2-1). Thus weight reduc-
tion and increased physical activity may begin at the
same time as drug treatment.

After another 6 weeks, the response to therapy should
be assessed. If the LDL-cholesterol goal is still not
achieved, further intensification of therapy should be

considered, with re-evaluation in another 6 weeks.

Once the LDL-cholesterol goal has been attained,
attention turns to other lipid risk factors when present.
If triglycerides are high (2200 mg/dL), the secondary
target of treatment becomes non-HDL cholesterol. If
the LDL-cholesterol goal has been attained but not the
non-HDL-cholesterol goal, there are two alternative

approaches: (a) the dose of the LDL-lowering drug can

Downloaded from http://circ.ahaj0urnals.0rg/ by guest on November 13, 2014

AMRNOO290076
Hikma Pharmaceuticals IPR2022-00215 Ex. 1008, p. 162 of 280



3304 5;i%e>e:t%t;*iExi>i' ;.?t’3i:3.3

be increased to reduce both LDL and or (b)
consideration can be given to adding a triglyceride-low-
ering drug (fibrate or nicotinic acid) to LDL-loweringlntensive LDL lowering with TLC, including therapeutic dietary

options (plant stanols/sterols and/or increased viscous fiber) therapy, which will mainly lower VLDL (see Section
VII). The latter approach has the advantage of raising
HDL cholesterol in addition to lowering non-l-IDL
cholesterol. Thereafter, persons can be monitored for

May obviate need for drug therapy

Can augment LDL-lowering drug therapy

l\/lay allow for lower doses of drugs response to therapy every 4 or 6 months, or more often

Weight control plus increased physical activity eonsldered necessary’

_ Reduces risk beyond lowering Some cholesterol-lowering agents are currently avail-
Constitutes primary management of the metabolic syndrome able over-the-counter (OTC) (e.g., nicotinic acid), and

manufacturers of several classes of LDL-lowering drugs
(e.g., statins, bile acid sequestrants) have applied to the

Raises HDL-cholesterol levels

_ Enhances reduction of Cholesterol Food and Drug Administration (FDA) to allow these
lnitiating TLC before drug consideration agents to become OTC medications. At the time of

publication of ATP Ill, the FDA has not granted per-For most persons, a trial of dietary therapy of about
3 tnentns is advised before initiating dnig tnetepy miss ion for OTC status for statins or bile acid seques-

trants. If an OTC cholesterol-lowering drug is or
Unsuccessful trials of dietary therapy without drugs should
not be prolonged indefinitely if goals of therapy are not

approached in a reasonable period; drug therapy should not

be withheld if it is needed to reach targets in persons with a

g|’i0i'[.tei'm and/or iongieim CHD risk that is high monitoring for therapeutic responses and side effects.

becomes available, patients should continue to consult
with their physicians about whether to initiate drug
treatment, about setting goals of therapy, and about

*: 't' t' d th It 'th TLCm '8 mg mg erapy Slmu aeeousy W
b. Cholesterol management in persons with CHD or

For severe hypercholesterolemia in which dietary therapy CHD risk equivalents
alone cannot achieve LDL targets

For those with CHD or CHD risk equivalents in whom dietary The general approach to drug therapy in persons with
therapy alone will not achieve LDL targets CHD or CHD risk equivalents is shown in Figure

lV.2-l. The LDL-cholesterol goal is <l00 mg/dL. l\/lost

persons with CHD or CHD risk equivalents should be

Initiate If LDL goal If LDL goal Monitor
LDL-lowering

6 Wks not achieved,
6 Wks not achieved, Q_4_6 mos response and

drug therapy intensify intensify adherence to
LDL-lowering drug therapy therapy
therapy or refer to a

lipid specialist

Start statin or bile Consider higher if LDL goal

acid sequestrant dose of statin or achieved. treat

or nicotinic acid add bile acid Other lipid FiSi<

sequestrant or faCt0FS

nicotinic acid
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treated to achieve this goal. Special considerations
for LDL-lowering therapy with drugs are given for
the following subcategories of persons with CHD or

CHD risk equivalents.

1) Baseline LDL cholesterol 2130 mg/dL

Secondary prevention trials consistently show benefit
from LDL-lowering drugs when baseline LDL choles-
terol is 2130 mg/dL. Thus, most persons with baseline
LDL cholesterol 2130 mg/dL should be started on

LDL-lowering drugs simultaneously with TLC since

many such persons cannot achieve the LDL-cholesterol

goal of <100 mg/dL on dietary therapy alone.
Nonetheless, the use of dietary therapy is essential
because it provides benefits not available through
drugs. In some persons, to achieve the LDL goal,
relatively high doses of LDL-lowering drugs will be

required. Statins typically are the drug of first choice.
In persons whose baseline LDL cholesterol is very

high, drugs in combination (e.g., statins + bile acid

sequestrants) will be necessary to reduce the LDL
cholesterol to <100 mg/dL.

2) On-trea tment LDL cholesterol 100-129 mg/dL

If the LDL-cholesterol level is reduced to <100 mg/dL,
current drug therapy can be continued. However, even
in controlled clinical trials, less than half of persons
with CHD achieved an LDL-cholesterol goal of

<100 mg/dL on standard doses of statins (i.e., simvas-
tatin 20-40 mg/day in the 4S trial435 or pravastatin

40 mg/day in CARE435 and LIPIDZO5). In the majority
of participants, on-treatment LDL cholesterol was in
the range of 100-129 mg/dL. For such persons, several

therapeutic options are available (Table Vl.1-2).

First, dietary options for LDL lowering can be intensi-

fied. These include reinforcement of lifestyle therapies
(reduced intakes of saturated fat and cholesterol and

weight reduction); referral to a dietitian for medical
nutrition therapy is advisable. These changes in eating
habits, combined with other dietary therapies (plant
stanols/sterols and increased viscous fiber), often will
reduce LDL-cholesterol levels to near 100 mg/dL.
Second, LDL-lowering drug therapy can be intensified.
The dose of statins can be increased, or a second LDL-

lowering drug (bile acid sequestrant or nicotinic acid)
can be combined with statin therapy. Third, if the
patient has the metabolic syndrome, attention can

E3E. Elia 'E"iiesm:i 3305

rm ii
il*l3i"~:ir:ii*"iisi witii
0m"iZv.W riigfrii

iriimi
E

i.mseis mi’

_ Increase intensity of TLC for LDL lowering to achieve LDL-
cholesterol goal <iOO mg/dL

Reinforce reduction of saturated fats and cholesterol
Add other dietary therapies
> Plant stanols/sterols
> Increase viscous fiber
Promote weight loss in overweight/obese persons

#2 Intensify LDL-lowering drug therapy to achieve LDL-
cholesterol goal <iOO mg/dL

Increase dose of statin
-Add a second LDL-lowering drug (bile acid sequestrant

or nicotinic acid)

#3 Introduce lifestyle therapies for treatment of the
metabolic syndrome, if present

Promote weight loss in overweight/obese persons
Recommend increased physical activity

#4 :s-. Employ drug therapy for treatment of atherogenic
dyslipidemia, if present

Nicotinic acid
Fibric acids

#5 Intensify treatment of nonlipid risk factors
Hypertension
Hyperglycemia
Prothrombotic state (antiplatelet drugs/anticoagulants)

turn to managing this condition through weight loss
and increased physical activity; besides improvement
of lipid and nonlipid risk factors of this syndrome,
further LDL lowering often is obtained. Fourth, if
the patient has atherogenic dyslipidemia, other drugs
(nicotinic acid or fibric acids) can be added to the
regimen, or LDL-lowering therapy can be intensified.
Nicotinic acid not only will improve atherogenic dys-
lipidemia, but it also can lower LDL-cholesterol levels.
If elevated triglycerides are present, addition of one of
these drugs will assist in reaching the non-HDL-choles-
terol goal. And fifth, treatment of nonlipid risk factors
can be intensified. Finally, a combination of these
options is advisable for some persons.

3) Baseline LDL cholesterol 100-129 mg/dL

NHANES III data showed that more than 30 percent
of people with CHD have baseline LDL-cholesterol
levels in the 100-129 mg/dL range. In clinical practice,
however, misclassification of LDL-cholesterol levels
from single measurements in individuals will be high.
Many persons will have true baseline LDL-cholesterol
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levels 2130 mg/dL. Baseline levels of LDL cholesterol
are labile from one measurement to another. Regardless
of apparent baseline level, the LDL-cholesterol goal for
all Cl-ID patients and CHD risk equivalents is <100
mg/dL. The various options outlined in Table VI. 1-2
can be applied to this category. Many persons with
baseline LDL-cholesterol levels between 100 and 129
mg/dL will be able to attain LDL cholesterol <100
mg/dL through TLC especially if it includes plant
stanols/sterols and increased viscous fiber. Others will
require cholesterol-lowering drugs to reach this target.

Clinical judgment is required as to when to initiate a

cholesterol-lowering drug. If the LDL cholesterol falls
near 100 mg/dL on dietary therapy alone, the physician
has the option to forego a cholesterol-lowering drug
for the present. This is particularly so if other lipid or

nonlipid risk factors seem to need greater attention.

Once adequate LDL-lowering therapy has been
attained, other lipid risk factors deserve attention.
For example, if the patient has an elevated triglyceride
or low-l-IDL cholesterol, a different lipid-lowering drug
can be considered (e.g., nicotinic acid or fibric acid).
The positive results of the VA-l-HT trial showing the
efficacy of gemfibrozil therapy alone in CHD patients
have led some authorities to favor fibrates over statins
in low-LDL patients with CHD.48 Overall, however,
for monotherapy, clinical trials with statins have been
more robust in their favorable outcomes than have
fibrates. In addition, combined drug therapy (low-dose
statin + fibrate [or nicotinic acid]) remains an option
in such persons, provided that precautions are taken to

prevent and monitor for side effects of lipid-lowering

drugs used in combination.

4) Baseline LDL cholesterol <100 mg/dL

Some patients with CHD or CHD risk equivalent will
have a baseline LDL cholesterol <100 mg/dL. These
patients are already at their LDL-cholesterol goal. For
them, further LDL lowering is not required. Attention
shifts to other lipid or nonlipid risk factors. If triglyc-
erides are elevated (2200 mg/dL), the non-l-IDL choles-
terol remains a secondary target of therapy. Alternative
therapies to reduce VLDL-cholesterol levels to attain

the non-HDL-cholesterol goal are statins or triglyc-
eride-lowering drugs (nicotinic acid or fibrate).
Furthermore, nonlipid risk factors may be largely
responsible for the patient’s CHD and thus may
deserve intensive modification.

5) Initiating cholesterol-lowering drugs in hospitalized
patients

Hospitalization for a coronary event or procedure
provides a unique opportunity to initiate LDL-lowering
therapy. Physicians should take advantage of this
opportunity. In the past, this opportunity has often
been lost due to confusion about the meaning of LDL-
cholesterol levels obtained during hospitalization.
Although it is true that LDL levels can change during
an acute illness, this should not stand in the way of
starting needed therapy. A few simple recommenda-
tions can guide initiation of LDL-lowering therapy
during hospitalization. The guiding principle is that
LDL cholesterol should be measured in all patients,
preferably on admission, but in any case at some time

during hospitalization, and can be used as a guide to
start treatment.793 Thus, the first 24 hours of hospital
admission should be considered a of oppor-

tunity” during which a fasting lipoprotein profile
should be obtained. Whereas as much as a 10 percent
fall in LDL cholesterol may occur during this first day
(due to heparinization, stress, diet, and other factors),
a value quite close to the actual baseline for that
individual will be obtained and will be crucial in the
decision to initiate early cholesterol-lowering therapy.

If this first 24-hour is missed, a fasting

lipoprotein profile should still be obtained during hos-

pitalization since an elevated LDL cholesterol in that
setting will identify persons with even higher baseline
LDL cholesterol. The following summarizes the ATP lll
position on initiation of LDL-lowering drugs during
hospitalization of CHD-related events or procedures.

First, persons hospitalized with a coronary event
or procedure should be discharged on both dietary
therapy and drug therapy if the LDL cholesterol is

2130 mg/dL.

Second, if the LDL is 100-129 mg/dL during hospital-
ization, clinical judgment should be used in deciding
whether to initiate drug treatment at discharge. The
initial LDL-cholesterol level obtained in the hospital
may be the lowest value seen for this patient. LDL-
cholesterol levels are decreased beginning in the first
24-48 hours after an event and may remain low
for many weeks. Later, if necessary, therapy can be

adjusted according to the LDL response.
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Initiation of both TLC and LDL-lowering drugs at the
time of hospital discharge has several advantages. First,
at this time persons are particularly motivated to
undertake and adhere to risk-lowering interventions.

Second, failure to initiate indicated therapy early is one
of the causes of a large treatment gap

”

as outpatient
follow up is often less consistent and more fragmented.
Finally, new and ongoing studies suggest a very early
benefit of LDL-cholesterol-lowering
Recent support for this approach comes from the

Myocardial lschemia Reduction with Aggressive
Cholesterol Lowering (MIRACL) Trial of over 3,000
persons hospitalized with non-Q myocardial infarction
or unstable angina, with a mean hospital LDL-choles-
terol level of 124 mg/dL. Statin treatment, initiated in

the hospital, was safe and resulted in a 16 percent rela-
tive risk reduction in subsequent coronary events at

16 weeks.459 Finally, a large observational study from

Sweden showed an adjusted 25 percent reduction in

total mortality at one year for myocardial infarction
patients started on statins in-hospital.471

These latter trials,459v471 while suggesting benefit
from starting LDL-lowering therapy at time of acute

coronary syndrome, do not preclude the need for
further research on efficacy of drug therapy started
at this time.

6) Special considerations for drug therapy in

CHD patients

In most persons with CHD, goals for LDL-lowering
therapy can be achieved with lifestyle therapies and

drug monotherapy. The benefits of intensive LDL
reduction with the use of drugs apparently extend to

those with advanced age and poor cardiac prognosis;
nonetheless, some persons with severe co-eXisting
medical conditions that severely impair quality of life
or life expectancy will not benefit.

A low HDL cholesterol (<40 mg/dL) is common in

patients with CHD. A low HDL level can be secondary
to other modifiable risk factors such as cigarette smoking,
obesity, or physical inactivity. Beta-blockers can

also lower HDL-cholesterol levels in CHD patients,
but have been shown to be efficacious for reducing
subsequent CHD events after myocardial infarction.
Therefore, their benefit in CHD patients outweighs
the drawback of HDL lowering. Secondary prevention
trials show that statin therapy significantly reduces risk

E3E. Ella 'E"E3e::m:i 3307

for major coronary events even in patients with low
HDL cholesterol; therefore in these patients, LDL
remains the primary target of therapy. The VA-l-llT
study48 suggests that fibrate therapy also may be bene-
ficial for patients with low I-IDL levels in whom LDL-
cholesterol levels are near optimal.

c. General principles of primary prevention with drug
therapy

Primary prevention pertains to individuals without

clinically evident CHD. For those with CHD risk

equivalents, primary and secondary prevention merge.
The guidelines for consideration of drug therapy and
target goals for primary prevention are shown in

Table Vl.1-3.

d. Drug considerations for persons with multiple (2+)
risk factors

1) 10-year risk >20 percent

Persons with multiple (2+) risk factors whose 10-year
risk for hard CHD is >20 percent are included in the
category of CHD risk equivalent. As discussed in sec-

tion Vl.1.b, they are managed similarly to other CHD
risk equivalents that include non-coronary forms of
clinical atherosclerotic disease and diabetes. The LDL
cholesterol goal in these patients is <100 mg/dL, and
when LDL cholesterol is 2130 mg/dL, an LDL-lower-
ing drug can be started together with theraputic
lifestyle changes. When baseline LDL cholesterol is

100-129 mg/dL, TLC is indicated and concomitant

use of drugs is optional. Drug options include statins,

bile acid sequestrants, fibrates, and nicotinic acid.

2) 10-year risk 10-20 percent

Here the LDL-cholesterol goal is <130 mg/dL. TLC
should be introduced first. If this goal is not achieved
after 3 months of TLC, drug therapy should be consid-
ered. A low dose of drug may suffice if TLC drops the
LDL cholesterol to near 130 mg/dL. If not, a higher
dose can be used. At the same time, if the metabolic

syndrome is present, weight reduction and physical
activity should be emphasized. Later, consideration can

be given to modifying other lipid risk factors with nico-
tinic acid or fibrates if they have not been adequately
controlled by TLC.
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10-Year Risk for CHD

Level at Which to Consider

LDL cholesterol

Primary Goal of Therapy

Risk Category Drug Th9r3PY
Multiple (2+) risk factors >20% (includes all CHD Risk

>100 mg/dLi <100 mg/dL

10-20% 2130 mg/dLi <13o mg/dL

2160 mg/dL <13o mg/dL

0-1 risk factor 2190 <160 mg/dL

Most patients with CHD risk equivalents have multiple risk factors and a 10-year risk >20 percent. They include patients with non-coronary forms of clinical atherosclerosis,
diabetes, and multiple (2+) risk factors with a 10-year risk >20 percent by Framingham scoring.

T When LDL cholesterol is 2130 mg/dL, a cholesterol-lowering drug can be started concomitantly with TLC. If baseline LDL cholesterol is 100-129 mg/dL, TLC should be
started immediately. Concomitant use of drugs is optional; several options for drug therapy are available (eg, statins, bile acid sequestrants, fibrates, nicotinic acid).

T When LDL cholesterol is in the range of 130-159 mg/dL, drug therapy can be used if necessary to reach the LDL-cholesterol goal of <130 mg/dL, after an adequate
trial of TLC.
When LDL cholesterol is in the range of 160-189 mg/dL, use of cholesterol-lowering drugs is optional, depending on response to TLC diet.

3) 10-year risk <10 percent

The LDL-cholesterol goal for multiple risk factors and

10-year risk <10 percent also is <130 mg/dL. However,

LDL-lowering drugs are not to be considered unless
LDL cholesterol remains 2160 mg/dL on TLC. When
10-year risk is <10 percent, cost-effectiveness of drug
therapy begins to erode, especially when the LDL-cho-
lesterol level remains in the range of 130 to 159 mg/dL
and other risk factors are appropriately controlled. On
the other hand, when LDL-cholesterol concentrations

2160 mg/dL occur with multiple (2+) risk factors, long-
term (>10-year) risk for CHD is relatively high. Thus,

drug therapy deserves consideration. Of course, costs
and side effects of drugs must also be taken into

account when contemplating lifetime drug therapy.

e. Drug considerations for persons with 0-1 risk factor,

10-year risk <10 percent

The LDL-cholesterol goal in this risk category is

<160 mg/dL. For adults with severe elevations of LDL
cholesterol (e.g., 2220 mg/dL), drug therapy can be
started simultaneously with TLC. When baseline LDL
cholesterol is in the range of 190-219 mg/dL, a

3-month trial of TLC is indicated. If the LDL-choles-
terol level remains 2190 mg/dL after TLC, drug thera-
py should be considered for most persons. However,
if LDL cholesterol falls to the range of 160-189 mg/dL
on TLC, drug therapy is optional, depending on

clinical judgment. Similarly, if baseline LDL cholesterol
is 160-189 mg/dL, a 3-month trial of TLC is indicated;
again, if the LDL level persists 2160 mg/dL on TLC,

drug therapy is optional. In either case, factors that
favor drug therapy are severe, single risk factors, such
as heavy smoking, a family history of premature CHD,
very low HDL-cholesterol levels, and the presence of
other emerging risk factors (see Section ll). Likewise,
if triglycerides are high (2200 mg/dL), non-HDL
cholesterol will be a secondary target of therapy.

E.nl.3lmpEes

a. Overview and general approach

The major classes of drugs for consideration are:
Hl\/[G CoA reductase inhibitors (statins)-
lovastatin, pravastatin, simvastatin, fluvastatin,
atorvastatin

Bile acid sequestrants-cholestyramine,

colestipol, colesevelam
Nicotinic acid-crystalline, timed-release
preparations, Niaspan@
Fibric acid derivatives (fibrates)-gemfibrozil,
fenofibrate, clofibrate

Hormones are also discussed below:

Estrogen replacement
Selective estrogen receptor modulators
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b. Major drugs

1) HMG COA reductase inhibitors (statins *)-1oVastat1'n,
pravastatin, simvastatin, fluvastatin, atorvastatin

These drugs are summarized in Table Vl.2-l. The HMG
CoA reductase inhibitors are the most effective and prac-
tical class of drugs for reducing LDL-cholesterol concen-
trations. Results from five clinical trials with a mean

duration of 5.4 years have documented a decrease in

CHD and total mortality, reductions in myocardial
infarctions, revascularization procedures, stroke, and

peripheral vascular disease.205v207v415v435v435v489 These trials
documented benefits in men and women, in middle-aged
and older persons, and in primary and secondary pre-
vention. Approximately 30,000 individuals were ran-
domized to either placebo or statin therapy in these five
clinical outcome trials. Statin therapy proved remarkably
safe, with no major or unexpected adverse effects

oi’ tlltiltl iilerilglis

Drugs
Lipid/lipoprotein effects LDL cholesterol 18-55%

HDL cholesterol T 5-1 5%
Triglycerides 7-30%

Major use To lower LDL cholesterol

Contraindications

Lovastatln, pravastatln,

E3E, Ella 'E"Etesm:l 3309

observed. Several other types of clinical trials with statin

therapy also showed favorable results.434455 Beneficial
outcomes in CHD parameters have been reported with
almost all of the statins. Thus, statins are highly effective
in lowering LDL-cholesterol levels (the primary target of

therapy). Statin therapy reduces the risk of essentially
every clinical manifestation of the atherosclerotic

process; they are easy to administer with good patient
acceptance. They have few drug-drug interactions, and

they have a good record for safety.

Cerivastatin was voluntarily withdrawn from the market by the manufacturer
following reports of fatal rhabdomyolysis to the FDA. A substantial proportion
of the deaths occurred in patients taking both cerivastatin and gemfibrozil.
Rhabdomyolysis associated with cerivastatin use has been reported significantly
more frequently than for other statin drugs. Myopathy associated with other
statin drugs occurs infrequently, and in most cases, stopping the drug reverses
the problem. The significant benefits of statins-lowering cholesterol and
reducing the risk for MI and death from CHD-outweigh the risk of developing
myopathy or rhabdomyolysis. For additional information on statin side effects,
see the ACC/AHA/NHLBI Clinical Advisory on the Use and Safety of Statins,
JAm Coll Cardiol 2002;40:567-72; Circulation 2002;106:1024-8;
www.nhlbi.nih.gov/guidelihes/cholesterol/statins.htm.

Concomitant use of cyclosporine, macrolide antibiotics, various anti-fungal agents and
cytochrome P-45O inhibitors (fibrates and nicotinic acid should be used with appropriate caution)

Absolute Active or chronic liver disease
Relative

Efficacy Qeduce risk for CHD and stroke

Safety Side effects minimal in clinical trials

Major side/adverse effects

Usual starting dose _ovastatin 20 mg

Dravastatin 20 mg

Simvastatin - 20 mg

20 mg

Atorvastatin 10 mg

Maximum FDA-approved dose _ovastatin 80 mg

Dravastatin 80 mg

Simvastatin - 80 mg

80 mg

Atorvastatin 80 mg

Available preparations _ovastatin

Dravastatin
Simvastatin

Atorvastati n

Cerivastatin was withdrawn from the market by the manufacturer in August, 2001.

yopathy, increased liver transaminases

10, 20, 40 mg tablets
10, 20, 40 mg tablets
5, 10, 20, 40, 80 mg tablets
20,40 mg capsules, 80 mg XL tablets
10, 20, 40, 80 mg tablets
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Statins inhibit I-IMG CoA reductase, the rate-limiting
step in cholesterol biosynthesis.798 This change pro-
duces a lowering of LDL-cholesterol levels.799'802
Inhibition of cholesterol synthesis reduces hepatic
cholesterol content, resulting in increased expression
of LDL receptors, which lowers serum LDL-cholesterol
levels.803 lntermediate density lipoprotein (IDL) and

VLDL remnants also are removed via the LDL recep-
tor. The latter effect contributes to lowering of triglyc-
eride-rich lipoproteins (TGRLP) by
Statins also appear to reduce hepatic release of lipopro-
teins into the circulation;805807 this effect may be due
in part to enhanced removal of lipoproteins by LDL
receptors within hepatocytes or in the space of
Disse.808 In some persons with homozygous familial

hypercholesterolemia, high doses of statins lower LDL-
cholesterol levels.809-811 This latter action is mediated
either by increased expression of residual LDL-receptor
activity or by inhibition of lipoprotein assembly.

The statins are generally administered with the evening
meal or at bedtime. Somewhat greater LDL-cholesterol
reductions occur when they are administered at night
than in the morning. l\/lost statins have a high first-pass
clearance by the liver and a short half-life. Atorvastatin
and its metabolites, in contrast, have very long half-
lives and thus morning administration is equally effec-
tive. Depending upon the specific statin and the dose
administered, reductions in LDL cholesterol of 18-55
percent are observed.812v813 The reductions in LDL
cholesterol are dose-dependent and log-linear, so that
with each doubling of the dose of statin, LDL-choles-
terol levels fall by about 6 percent. HDL cholesterol

generally rises by 5-10 percent, but greater increases

usually occur in persons with low HDL and elevated
triglycerides_206,207,435,436,489,813-815

The reductions in triglycerides with the statins general-
ly range from 7_30 pe1~Cent_206,207,416,435,436,489,813,815
ln individuals with triglyceride levels of <l50 mg/dL,
triglyceride responses are inconsistent. But when

triglyceride levels are >200 mg/dL, triglycerides fall in
direct proportion to LDL-cholesterol lowering.812 With
very high triglyceride levels, however, LDL-cholesterol

lowering is less than that observed with low triglyc-
eride levels. The statins reduce the concentration of all
LDL particles, including the small LDL particles, as

well as IDL and VLDL remnants.85v804 The combined

lowering of LDL and TGRLP with the statins makes

them efficacious for reducing non-l-IDL cholesterol in

persons with atherogenic dyslipidemia or combined

hyperlipidemias.

The statins are well-tolerated by most persons.
Elevated hepatic transaminases generally occur in

0.5-2.0 percent of cases and are dose-dependent.815v817
Bradford et al.818 reported that the 2-year incidence of
serum transaminase elevation with lovastatin therapy
was 0.1 percent for 20 mg/day and 1.9 percent for

80 mg/day. Whether transaminase elevation with
statins constitutes true hepatotoxicity has not been
determined. In fact, the incidence of clinically impor-
tant (>3 times upper limit of normal) transaminase ele-
vations in the large statin trials is the same for statin as

for placebo. Progression to liver failure is exceedingly
rare, if it ever occurs; this observation has led some
authorities to conclude that statins do not carry clini-

cally significant hepatotoxicity. Reversal of transami-

nase elevation is frequently noted with reduction of
dose or even continued administration of the same

dose. Nonetheless, persons who develop increased
transaminase levels should be monitored with a second
liver function evaluation to confirm the finding and be

followed thereafter with frequent liver function tests
until the abnormality(ies) return to normal. Should an
increase in transaminase levels of >3 times upper limit
of normal or greater persist, discontinuation of therapy
is recommended by the FDA. According to the clinical
experience of ATP lll panel experts, if the statin has

been discontinued, transaminase elevations often do
not recur with either rechallenge or selection of anoth-
er Cholestasis and active liver disease are
listed by the FDA as contraindications to statins. It is

not known whether statins worsen the outcome in

persons with chronic transaminase elevations due to

hepatitis B or C. There is no evidence that they are
harmful in patients with fatty liver due to obesity.
Their use in persons with various forms of chronic liver
disease depends on clinical judgment that balances
proven benefit against risk.

That statins can produce myopathy under some cir-

cumstances is well established. An elevation of creatine

kinase is the best indicator of statin-induced myopathy.
Unfortunately, statins have often been discontinued
for suspected myopathy which in fact is not present.

A common complaint is non-specific muscle aches or

joint pains that may be falsely attributed to statin

therapy; these symptoms are usually not accompanied
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by significant increases in creatine kinase. ln placebo-
controlled trials, the incidence of these complaints is

similar between placebo and active drug therapy,
suggesting that statins are not responsible in many
cases.815 Sometimes, nonetheless, persons can develop
clinically significant myopathy, which is characterized

by muscle aches, soreness, or weakness, and elevated
creatine kinase levels, generally greater than ten times

the upper limit of normal. Overall, the incidence of

myopathy with elevations in serum creatine kinase dur-
ing statin therapy is Failure to recognize

myopathy and to discontinue drug therapy can lead
to rhabdomyolysis, myoglobinuria, and acute renal
necrosis.823 Myopathy is most likely to occur in per-
sons with complex medical problems and/or who are

taking multiple medications. Older patients may also
be more susceptible. It occurs less frequently with
statin monotherapy, but more frequently when statins

are used in combination with a variety of medications

including cyclosporine, fibrates, macrolide antibiotics,
certain anti-fungal drugs, and nicotinic acid.824-825

Some of the drug-drug interactions involve specific
interactions with the cytochrome 13-450 drug metabo-

lizing system, especially those involving the 3A4
Routine laboratory monitoring of crea-

tine kinase is of little value in the absence of clinical
signs or symptoms. Therefore, all persons started on

statins should be instructed to immediately report mus-
cle pain and weakness or brown urine, and a creatine
kinase measurement should be done. If myopathy is

present or strongly suspected, the statin should be
discontinued immediately.
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2) Bile acid sequestrants-choIestyramine, colestipol,
Colesevelam

These drugs are summarized in Table V1.2-2. The
major action of bile acid sequestrants is to lower LDL

Therapy with cholestyramine
reduced the risk of CHD in the Lipid Research Clinics
Coronary Primary Prevention Trial.12v13 Beneficial out-
comes also occurred in other clinical trials in which

sequestrants were combined with other lipid-modifying
drugs.157v158 Sequestrants add to the LDL-lowering
effects of other drugs, notably statins.833'835 They
remain unabsorbed in their passage through the

gastrointestinal tract and lack systemic toxicity. Their

disadvantages are two-fold. Because of their bulk, they
lack convenience of administration; they also cause
various gastrointestinal symptoms, notably constipation.

The sequestrants bind bile acids in the intestine

through anion exchange; this binding reduces the

enterohepatic recirculation of bile acids, which releases
feedback regulation on conversion of cholesterol to bile
acids in the liver. The resulting decrease in hepatocyte
cholesterol content enhances LDL-receptor expression,
which in turn lowers serum LDL-cholesterol concentra-
tions.835 In some persons, sequestrants increase hepatic
VLDL production,837 thereby raising serum triglyceride
levels.838

Cholestyramine and colestipol are both administered
as powders that must be mixed with water or juice.

They usually are given once or twice daily with meals.

Colestipol also comes in 1g tablets. The LDL-choles-
terol-lowering effect of 4g of cholestyramine equals
that of 5g of colestipol. Eight to 10 g/day cholestyra-
mine or 10-20 g/day colestipol reduce LDL-cholesterol
concentrations by 10-20 percent. Smaller doses of
sequestrants (8-10 g/day) generally are well-tolerated;

higher doses (16-20 g/day) are less well-tolerated.
Colesevelam, a recently marketed drug, is a much
more potent bile acid sequestrant. It has been primarily
evaluated at doses of 2.6-3.8g/day, and reductions in
LDL cholesterol of 12-18 percent are reported.831
Colesevelam is more easily administered and better
tolerated than other sequestrants.

Sequestrants add to LDL lowering when combined
with other cholesterol-lowering drugs. Whereas
doubling the dose of a statin produces only a 6 percent
further reduction in LDL cholesterol, adding a
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Available drugs

LDL cholesterol
HDL cholesterol
Triglycerides

Lipid/lipoprotein effects

Major use

Contraindications

Cholestyramine, colestipol, colesevelam

- l 15-30%

-T 3-5%
no effect or increase

To lower LDL cholesterol

Clinical trial evidence of CHD risk reduction

Absolute Familial dysbetalipoproteinemia
Triglycerides >400 mg/dL

Relative Triglycerides >200 mg/dL

Efficacy

Safety Clinical trial evidence of lack of systemic toxicity;
GI side effects common

Major side/adverse effects Upper and lower gastrointestinal complaints common
Decrease absorption of other drugs

Usual daily dose Cholestyramine
Colestipol
Colesevelam

Maximum daily dose Cholestyramine
Colestipol
Colesevelam

Available preparations Cholestyramine

Cholestyramine
"light"

Colestipol

Colesevelam

moderate dose of a sequestrant to a statin can further
lower LDL cholesterol by 12-16 percent.839'841 Thus,

sequestrants are useful in combined drug therapy with
statins. Further, sequestrants combined with plant stanol
esters apparently enhance LDL lowering.842v843 Thus,

sequestrants in combination with TLC, including other

dietary options for lowering LDL cholesterol (plant
stanols/sterols and Viscous fiber), should enable many
persons to achieve their LDL-cholesterol goal without
the need for an agent that is systemically absorbed.

Since sequestrants tend to raise serum triglycerides,
they are contraindicated as monotherapy in persons
with high triglycerides (>400 mg/dL) and in familial

dysbetalipoproteinemia.844 They generally should be

used as monotherapy only in persons with triglyceride

4-16g

5-209
2.6-3.8g

24g
30g
4.4g

9g packets (4g drug)
378g bulk

5g packets (4g drug)
210g bulk

5g packets (5g drug)
- 450g bulk

lg tablets

625 mg tablets

levels of <200 mg/dL. Bile acid sequestrants are not

contradicted in patients with type 2 diabetes.845

Sequestrant therapy can produce a Variety of gastroin-
testinal symptoms, including constipation, abdominal
pain, bloating, fullness, nausea, and flatulence.12
These symptoms often can be lessened by moderate
doses of standard sequestrants or use of colesevelam.

Sequestrants are not absorbed from the intestine, but
can decrease the absorption of a number of drugs that
are administered concomitantly. The general recom-
mendation is that other drugs should be taken either
an hour before or 4 hours after administration of the
sequestrant. Colesevelam, which apparently does not
decrease absorption of co-administered drugs, need
not be administered separately from other drugs.
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3 Nicotinic acid
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ilmlilwsl l'"w:l2.,,l:?i,izm5a; its rl.mlus~slz>mi U} &,1(TlEiE?\FE.?

i,&1i'"f;Ui., amlil Em" rml:i::ils2ll,il.m will:
5:;lill,irss.; its will: w3>l'"fg; leigle
i:>\rz3>i:s.

reduce the risk of recurrent myocardial infarction in

the Coronary Drug Project,141 and total mortality was
decreased in a 15-year followup of the persons who
had originally received nicotinic acid.444 Decreased

Available drugs Crystalline nicotinic acid
Sustained-release (or timed-release) nicotinic acid
Extended-release nicotinic acid (Niaspan@)

Lipid/lipoprotein effects LDL cholesterol 5-25%
HDL cholesterol T 15-35%
Triglycerides l 20-50%

Major use Useful in most lipid and lipoprotein abnormalities

Contraindications

Absolute Chronic liver disease, severe gout
Relative Hyperuricemia; high doses in type 2 diabetes

Efficacy Clinical trial evidence of CHD risk reduction

Safety Serious long-term side effects rare for crystalline form; serious hepatotoxicy may be more
common with sustained-release form

Major side/adverse effects Flushing, hyperglycemia, hyperuricemia or gout, upper gastrointestinal distress,

hepatotoxicity, especially for sustained-release form

Usual daily dose Crystalline nicotinic acid l.5-3g
Sustained-release nicotinic acid l-2g
Extended-release nicotinic acid l-2g

Maximum daily dose Crystalline nicotinic acid 4.5g
Sustained-release nicotinic acid 2g

Extended-release nicotinic acid 2g

AV3"3b'e Pr9P3r3ti0"5 Many OTC preparations by various manufacturers for both crystalline and sustained-release
nicotinic acid. The extended-release preparation (Niaspan@) is a prescription drug.
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rates of atherosclerotic progression were also observed
in three quantitative angiographic trials: FATS,158
I-lATS,159 and CLAS157. In all of these trials, nicotinic

acid was combined with other LDL-lowering drugs
and effects were compared to placebo.

Many crystalline preparations of nicotinic acid are

available without a prescription and are inexpensive.

Some preparations and a new formulation, Niaspan@,
are available by prescription. Niaspan@ is a proprietary
extended-release formulation of nicotinic acid; its use is

associated with less flushing than occurs with usual

crystalline preparations.

Nicotinic acid appears to alter lipid levels by inhibiting
lipoprotein synthesis and decreasing the production of

VLDL particles by the liver. It inhibits the peripheral
mobilization of free fatty acids, reducing hepatic secre-
tion of VLDL.850351 It decreases the plasma concentra-
tion of triglyceride, VLDL remnants, and lDL;88v138 and
it causes a shift in LDL composition from the small,
denser LDL particles to the larger, more buoyant LDL

particles.852 Nicotinic acid also is the most effective
lipid-lowering drug for raising HDL levels.87 The

changes in HDL cholesterol and triglyceride concentra-
tions tend to be curvilinear (log-linear); thus, smaller
doses of nicotinic acid still produce significant increases

in I-IDL or reductions in triglyceride with fewer side
effects. The increases in HDL cholesterol are generally
in the range of 15-30 percent,87 but increases of

40 percent have been noted with very high
The sustained-release preparations

usually increase HDL cholesterol levels by only 10-15
percent853854 with the exception of Niaspan@ which
retains the HDL-raising potential of the crystalline
form. Nicotinic acid typically reduces triglyceride levels

by 20 to 35 percent, but reductions of 50 percent have
been noted with high doses in hypertriglyceridemic per-
sons.87v147v845-849 Among lipid-lowering agents, nicotinic

acid appears to be the most effective for favorably
modifying all of the lipoprotein abnormalities associat-

ed with atherogenic dyslipidemia.

The degree of LDL-cholesterol lowering by nicotinic

acid has varied in different studies. Some studies
report little or no change in LDL levels.87 However, in
one carefully controlled study in patients with hyper-
cholesterolemia,855 reductions in LDL cholesterol of

5 percent, 16 percent, and 23 percent were noted with

daily doses of 1.5, 3.0 and 4.5 grams, respectively.

Extended-release nicotinic acid (Niaspan@), which is

administered as a single bedtime dose, has been
shown to reduce LDL cholesterol by 15 percent at
2 g/day.147v847v853v855 Because many persons cannot

tolerate higher doses, nicotinic acid is typically not
used primarily to lower LDL levels. Instead, it is gener-

ally used in combination with other drugs, especially
the statins.857

Nicotinic acid therapy can be accompanied by a num-
ber of side effects. Flushing of the skin is common with
the crystalline form and is intolerable for some per-
sons. However, most persons develop tolerance to the
flushing after more prolonged use of the drug. Less
severe flushing generally occurs when the drug is taken

during or after meals, or if aspirin is administered prior
to drug ingestion. A newer preparation, Niaspan@, is

reported to cause less flushing than crystalline nicotinic

acid. A variety of gastrointestinal symptoms, including
nausea, dyspepsia, flatulence, vomiting, diarrhea, and
activation of peptic ulcer may occur. Three other major
adverse effects include hepatotoxicity, hyperuricemia
and gout, and hyperglycemia. The risk of all three
is increased with higher doses, especially at doses of

2g or higher. The risk of hepatotoxicity appears
to be greater with the sustained-release preparations,

although not with Niaspan@. lmpending hepatotoxicity
should be considered if there is a dramatic reduction
in plasma lipids.858 Nicotinic acid reduces insulin
sensitivity, and higher doses (>3 g/day) often worsen

hyperglycemia in persons with type 2 diabetes.859
Recent studies suggest that lower doses do not unduly
worsen hyperglycemia.850v851 Other adverse effects
include conjunctivitis, nasal stuffiness, acanthosis nigri-
cans, ichthyosis, and retinal edema (toxic amblyopia).

Nicotinic acid is usually administered in two or three
doses a day, with the exception of Niaspan@, which is

administered as a single dose at bedtime. Crystalline
nicotinic acid is the least expensive drug, and small
doses are especially useful for increasing HDL-choles-
terol levels or lowering triglycerides. The timed-release
(sustained-release) preparations are designed to mini-
mize cutaneous flushing. When switching from crys-
talline nicotinic acid to a sustained-release preparation,
smaller doses should be used to reduce the risk of

hepatotoxicity. The dose can then be carefully titrated

upward, generally to a level not exceeding 2 g/day.
Rare cases of fulminant hepatitis have been reported
with sustained-release preparations.852'854 Considerable
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variation exists among different sustained-release
preparations, and persons should be advised not to
switch from one preparation to another. Niaspan@ is an
eXtended-release preparation; however, its more rapid-
release than sustained-release preparation appears to
reduce the risk of hepatotoxicity. Niaspan@ also is

associated with less flushing than with crystalline nico-
tinic acid. Since many nicotinic acid preparations are
available without a prescription, persons should be

instructed that nicotinic acid is associated with many
severe adverse effects and regular monitoring by a

health professional is essential.

Although nicotinic acid can be highly efficacious and
favorably modify the lipoprotein profile, especially in

patients with atherogenic dyslipidemia, its long-term
use is limited for many patients by side effects.855 For
this reason, the drug is generally reserved for patients
at higher short-term risk, i.e., for those with CHD,

CHD risk equivalents, or multiple (2+) risk factors
with 10-year risk for CHD of 10-20 percent. Its use

for long-term prevention of CHD in persons with

10-year risk <10 percent is not well established, and
in such persons, should be used more cautiously.
For example, it is not known whether long-term use

of nicotinic acid for lower-risk persons with isolated
low HDL cholesterol is beneficial.

M.%ElTi:WE"%%5?&’?l.*&: N%c'<;v;,i.mr :<?:~:7:Ecl

::m<:lif%z>ss <ljmlig1:i:l:>sx.:Ea:
:'"a1%s%rsg; r ml:>s:;iz>ml. man mi:sssEm"i::%rsg;

asmzzll mm (51:33.
jgisfniirsirf mfizzil tzmssi

<*l.:<3lv5a;iz>mE E:,>\re.>l.~:;~ (if: I
~:l.mg; Em" ,m:la,,::7irsg;

E3WE%Z%W%i$%.*3: ,Ni<?:>i%r:i<? mfizzil

a,1<?m>:::;1:;i:s%z>s:l ax mmrifgx

irazilmilirsg; &,1;E<il 2.}? sskirs.
imiirszzl j,.;l2.,,::7:>5~w %rsia.3lv:'";z;s:?v.

marl a.3il:a\2'" mim" 5~s%rlse
(mm? H,mEm<} . iE wiili

{L}

E3WE%Z%W%i$%.*3: ,Ni<?:>i%r:i<? mfizzil
ax its

wlms mml a,1lmse~ Er; rm::l::irs21i,%ms mm mlm"
~:l:'"e2g.g.~:;

E3E. Eimigg 'E"E3e::+a’a:ig:';}g 3315

l\l%r<;>%,iMir :<?:~:7:Ecl lit?
<*:>.:s5a;%n::l:>:'"z>~:l a: i,lm"a1;:::>eei%<? w,1:i%ms E

wiils EL salzamlil
i4

lbw r:>:sss%u:;l:>:'"z><l A153 ax ss%rsg;l:,> its
3wiili a,1E,lEa\:'"<3gFi’,:EEK? wlm (la;

mu lE2WE.? ax 5mlf.:s:<imsi%;:l irs:7:"ms;~z.> its

E:>\rz.>l.~:;~. marl itsr:>ml::irs21i,%<m wiils mlsm"
~:l:'"&eg.;~,; in

wiili <*m1:l::irse~~:l wiils
LE E:,>w.>l::;.

I\l%<t=.>i%::%<t g,:<ti::l salsmml eeswzi
wiils its wiils szlissmsaw.
,m:*mE ;::v;1:E,i<? nl<?m'". lg ::u:'"m"%<?m.:i;: marl 3.g:>m.

1w ~:lm;z.>s~s igirfmiirsisf mfizzil
5~sl:<ml<l lbw a,m3in:;l:>~:l its ;1:u:'":w:s5~s

wiils ifgslxw ~:lia1l:::>ie>5a;. g,1lil::3m.gl: Emwr tzszzjgr

r

i ymi , ~:lia2l:::>i%<? wiilzmzi

4) Fibric acid derivatives (fibrates): gemfibrozil,
fenofibrate, clofibrate

These drugs are summarized in Table Vl.2-4. There
are three fibrates-gemfibrozil, fenofibrate, and
clofibrate-currently available in the United States.
Other fibrate preparations, including bezafibrate and

ciprofibrate, are available outside the United States.
The fibrates are primarily used for lowering triglyc-
erides because the LDL-cholesterol-lowering effects of
gemfibrozil and clofibrate are generally in the range of

10 percent or less in persons with primary hypercholes-
terolemia. Only slight changes in LDL cholesterol are

noted in persons with combined hyperlipidemia, and
LDL-cholesterol levels generally rise on fibrate therapy
in persons with hypertriglyceridemia355357 Fenofibrate
frequently reduces LDL-cholesterol levels by 15 to 20
percent when triglycerides are not elevated; other
fibrates not available in the United States are also more

effective in lowering LDL cholesterol.858-870 Therapy
with clofibrate and gemfibrozil reduced risk of fatal
and non-fatal myocardial infarction in two large pri-
mary prevention trials,139149 and gemfibrozil therapy
reduced CHD death and non-fatal myocardial infarc-
tion and stroke in a recently reported secondary
prevention trial.48 However, this beneficial effect on
cardiovascular outcomes has not been observed in all

large fibrate trials.141v153
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Available drugs

Lipid/lipoprotein effects LDL Cholesterol

Gemfibrozil, fenofibrate, clofibrate

- l 5-2o%
(in nonnypertriglyceridemic persons); may be increased in nypertriglyceridemic persons

HDL cholesterol T1o-35%
(more in severe nypertriglyceridemia)

Triglycerides

Major uses

Contraindications

Efficacy

Safety

- l 20-50%

Hypertriglyceridemia, atnerogenic dyslipidemia

Severe nepatic or renal insufficiency

Clinical trials indicate a moderate reduction in CHD risk

Serious side effects seemingly do not occur in the long term, altnougn early studies
suggested an increase in non-CHD mortality

Major side/adverse effects

Gemfibrozil
Fenofibrate
Clofibrate

Usual daily dose

Gemfibrozil
Fenofibrate
Clofibrate

Maximum daily dose

Gemfibrozil
Fenofibrate
Clofibrate

Available preparations

There has been some concern about the short-term
safety of the fibrates. Although nonfatal myocardial
infarction fell by 25 percent in the WHO Clofibrate
Study, a primary prevention study, total mortality was

significantly higher in the clofibrate group, clue to an
increase in non-CHD deaths.149 The use of clofibrate in

general medical practice decreased markedly after this

study. The Helsinki Heart Study, a primary prevention
trial employing gemfibrozil, demonstrated a 37 percent
reduction in fatal and non-fatal myocardial infarctions
and no change in total mortality during the course of
the study.139 After 8.5-l0 years of followup, n o n -ca r-

diac death and all cause mortality were numerically
higher in the group that had received gemfibrozil dur-
ing the study.412 However, this increase was not statisti-

cally significant. Moreover, after 10 years of followup,
no difference in cancer rates was observed between
those who had received gemfibrozil or placebo. In the

Veterans Administration HDL Intervention Trial (VA-
HIT)/18 a secondary prevention trial, gemfibrozil thera-
py reduced risk for CHD death and nonfatal myocar-
dial infarction by 22 percent; stroke rates also were

Dyspepsia, various upper gastrointestinal complaints, cnolesterol gallstones, myopatny

- 600 mg bid
200 mg daily

- 1000 mg bid

1200 mg

200 mg
2000 mg

600 mg tablets
67 and 200 mg tablets
500 mg capsules

reduced by gemfibrozil therapy. In this study, there
was no suggestion of an increased risk of non-CHD
mortality. Neither was there an increase in non-CHD
mortality from fibrate therapy in the recently reported
Bezafibrate Infarction Prevention (BIP) study.153
Furthermore, worldwide clinical experience with
various fibrates is vast. No evidence of specific toxicity
that enhances non-CHD mortality has emerged. This
experience, taken in the light of all the clinical trials,

provides little support for the concern that fibrates
carry significant short-term toxicity that precludes
their use for appropriately selected persons.

The mechanism of action of the fibrates is complex and
there may be some variation among the drugs in this
class. Recent research shows fibrates to be agonists for
the nuclear transcription factor peroxisome prolifera-
tor-act1'Vated receptor-a1pha (PPAR-a1pha).871 Through
this mechanism, fibrates downregulate the apolipopro-
tein C-lll gene and upregulate genes for apolipoprotein
A-l, fatty acid transport protein, fatty acid oxidation,
and possibly lipoprotein lipase.872 lts effects on
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lipoprotein lipase and apolipoprotein C-111 (an
inhibitor of lipoprotein lipase) enhance the catabolism
of TGRLP, whereas increased fatty acid oxidation
reduces formation of VLDL triglycerides. These effects
account for serum triglyceride lowering, which is the
major action of fibrates. Serum triglyceride lowering
combined with increased synthesis of apolipoprotein
A-1 and A-11 tend to raise HDL-cholesterol levels.873

Triglyceride lowering also transforms small, dense
LDL into normal-sized LDL874 The effect of PPAR
activity on other atherogenic mechanisms is now

being evaluated.875875

The fibrates typically reduce triglyceride by 25-50
percent; the greater reductions generally occur in

severely hypertriglyceridemic individuals.857 Fibrates

usually raise HDL cholesterol by 10-15 percent, but
greater increases can occur in persons with very high
triglyceride levels and very low HDL-cholesterol levels.
Thus fibrates, like nicotinic acid, primarily target
atherogenic dyslipidemia. 1n addition, the ability of
fibrates to lower triglycerides has led to their wide
usage in persons having very high triglyceride levels
and chylomicronemia.857 The purpose of fibrate

therapy in such persons is to reduce the risk for acute
pancreatitis. Their value for this purpose is well

recognized. Finally, fibrates are highly effective for

reducing beta-VLDL concentrations in persons with

dysbetalipoproteinemia.877

Whether fibrate modification of atherogenic dyslipi-
demia reduces risk for CHD is an important issue.
Results of clinical trials with fibrates are summarized
in Tables 113-3 and 113-4. The major primary preven-
tion trials were the WHO clofibrate trial and the
Helsinki Heart Study gemfibrozil trial.139v149 1n both
trials, CHD incidence was significantly reduced by
fibrate therapy. Early secondary prevention trials with
clofibrate therapy gave suggestive evidence of CHD
risk reduction. 1n another secondary prevention trial,
the Coronary Drug Project, clofibrate therapy failed to

significantly reduce risk for CHD.141 Likewise, in the
B113 trial, bezafibrate therapy did not significantly
reduce recurrent major coronary events in persons with
established CHD.1531n contrast, gemfibrozil therapy in

the VA-H1T48 trial showed wide benefit by significantly

reducing CHD events and strokes in persons with

E3E. Eimigg 'E"E3e::+a’a:ig:';}g 3317

established CHD (Table 113-4 and Table 11.8-3b).
Thus, taken as a whole, clinical trials of fibrate

therapy strongly suggest a reduction in CHD incidence,

although results are less robust than with statin

therapy. Further, a reduction in total mortality, which
would have required a greater reduction in CHD mor-

tality than observed, has not been demonstrated with
fibrate therapy (see Table 11.9-l). This failure does not
rule out a benefit of fibrate therapy but certainly sug-
gests less efficacy than with statin therapy.

Several studies have employed fibrates in combination
with LDL-lowering drugs in persons with combined

hyperlipidemia (elevated LDL + atherogenic dyslipi-
demia). Combination therapy improves the overall

lipoprotein profile compared to either fibrates or LDL-

lowering drugs alone. This finding has led to a move-
ment for considering use of fibrates in combination
with statins in high-risk individuals whose triglyceride
levels are still elevated. 1n some persons, this combina-
tion may better achieve the secondary target for non-

HDL cholesterol than will statins alone. Nonetheless,
to date no clinical trials have been published that com-

pare statins vs. statins + fibrates on CHD outcomes.

The fibrates are generally well-tolerated in most per-
sons. Gastrointestinal complaints are the most common

complaints. All drugs in this class appear to increase

the lithogenicity of bile, increasing the likelihood of
cholesterol gallstones.878 A portion of the excess deaths

reported in the WHO Clofibrate Study was related to

gallstone disease.879 The fibrates bind strongly to serum

albumin and so may displace other drugs that bind
with albumin. For example, fibrates displace warfarin
from its albumin-binding sites, thereby increasing the
latter’s anticoagulant effect. Fibrates are excreted

primarily by the kidney; consequently, elevated serum
levels occur in persons with renal failure and risk for

myopathy is greatly increased. The combination of
a fibrate with a statin also increases the risk for

myopathy, which can lead to rhabdomyolysis.823v880
None of these well-established side effects can account
for the increased total mortality observed in the WHO
clofibrate study.881v882 The increase in non-CHD
deaths remains unexplained. An increase in non-CHD
mortality has not been confirmed by subsequent trials
with fibrate therapy.
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c. Other drugs

Probucol is no longer available in the United States and

in most other countries. This drug has powerful
antioxidant properties, which is theoretically beneficial.
In one angiographic trial. probucol therapy failed to

retard femoral atherogenesis; neither was a reduction
in CHD risk observed. There is some current interest
in reports that probucol reduced the restenosis rates

following

d. n-3 (omega) fatty acids

n-3 fatty acids (linolenic acid, DHA, and EPA) have
two potential uses. In higher doses, DHA and EPA
lower serum triglycerides by reducing hepatic secretion
of triglyceride-rich lipoproteins. They represent alterna-

tives to fibrates or nicotinic acid for treatment of

hypertriglyceridemia, particularly chylomicronemia.
They are available in capsules of fish oil, and doses of

3-12 g/day have been used depending on tolerance and
severity of hypertriglyceridemia.

Recent clinical trials also suggest that relatively high
intakes of n-3 fatty acids (1-2 g/day) in the form of

fish, fish oils, or high-linolenic acid oils will reduce risk
for major coronary events in persons with established

CHD (see Section V.3.c). Although this usage falls out-

side the realm of management," the ATP
Ill panel recognizes that n-3 fatty acids can be a thera

peutic option in secondary prevention. The n-3 fatty
acids are recommended only as an option because the

strength of the clinical trial evidence is moderate at

present. The n-3 fatty acids can be derived from either
foods (n-3 rich vegetable oils or fatty fish) or from fish-
oil supplemenm. In the view of the ATP Ill panel, more
definitive clinical trials are required before relatively
high intakes of n-3 fatty acids (l-2 g/day) can be

strongly recommended for either primary or secondary
prevention.

e. Hormone replacement therapy (HRT}

Risk for CHD is increased in postmenopausal women

whether the menopause is natural, surgical, or prema-
ture.335'337 Loss of estrogen has been proposed as a

cause for increased risk. This putative mechanism was

strengthened by results of numerous case-control and

epidemiological studies which suggested that either
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Ml:

Patient Characteristics Study Design

2,763 postmenopausal women Randomized, double-blind

Age <80 years (mean age 67
years) equine estrogens and 2.5 mg

medroxyprogesterone acetate (E+P)

History of CHD Duration: 4.1 years

Absent nysterectomy

Bl\/ll >27 kg/m2

45% on lipid-lowering drugs
at entry

estrogen alone, or in combination with progestin,
reduces risk for CHD in primary and secondary pre-
vention. However, benefit of estrogen replacement was
not confirmed in a secondary prevention trial, the
Heart and Estrogen/progestin Replacement Study
(HERS).493 A subsequent angiographic study also
revealed no apparent benefit from HRT888 The major
features of the HERS trial are shown in Table Vl.2-5.

As shown in the table, estrogen/progestin replacement
produced no overall benefit for the entire duration of
the trial. Moreover, both CHD death and non-fatal

myocardial infarction were increased, especially during
the first year. Estrogen/progestin (E+P) replacement
increased risk for thromboembolic events and caused
more gallbladder Thus, E+P produced no

overall benefit for the entire study and increased risk
for CHD events, thromboembolic events, and gallblad-
der disease in the early phase of the trial. There was

a suggestion, however, that E+P reduced non-fatal

myocardial infarction in the latter years of the trial.

A 3-year followup study is currently in progress. The
overall interpretation of the trial by the investigators
was that HRT should not be initiated in post-

menopausal women with CHD for the purpose of

reducing risk of CHD, but if women had already been
on HRT for a period of time, they could continue, with
the expectation that there may be some later benefit.
The mechanism for the early increase in CHD events
and increased thromboembolic events has not been

clearly defined, but it appears that E+P administration
was associated with a prothrombotic tendency.

Placebo vs. 0.625 mg of conjugated

Eilsug; 'E"E3e::+a’a:lg:';}g 3319

Clinical Outcomes
(E+P vs. Placebo) Side Effects

Tnromboembolic eventsCHD events 172 vs. 176
(E+P 2 placebo)

Gallbladder diseaseCHD death 71 vs. 58
(E+P 2 placebo)

Non-fatal MI 116 vs. 129

Estrogen therapy favorably influences lipid and lipopro-
tein levels, but this did not translate into a reduction in

CHD risk in the HERS trial. In postmenopausal
women, orally administered estrogen preparations

(0.625 mg of conjugated estrogen or 2 mg of
micronized estradiol) reduce LDL-cholesterol levels by
10-15 percent and increase HDL-cholesterol levels up
to 15 percent.890-892 Co-administration of progestin may
decrease the HDL-cholesterol-raising effect of estrogen.
In the HERS trial, the mean difference between E+P
minus placebo was an 11 percent decrease in LDL
cholesterol, a 10 percent increase in HDL cholesterol
and an 8 percent increase in triglycerides.

There is no definitive explanation for why the epidemi-
ologic/observational studies provided markedly differ-
ent results from the HERS trial. The HERS trial clearly
demonstrates the need for controlled clinical trials.

Some investigators postulate that if lower doses of
estrogen, different progestins, younger age group,
estrogen only, or women without CHD had been

employed, the results may have been different. The
NHLBI Womens Health Initiative is utilizing the same
hormonal preparation in a wide range of ages in an

estrogen-only and in an estrogen/progestin group in

women without CHD.583 This trial may answer some of
the questions, but the results will probably not be avail-
able before 2003. There is also a possibility of an

increased risk of breast cancer with prolonged HRT.893'897
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1) Selective estrogen receptor modulators

(SERM)-Ra1oX1'fene

A number of SERl\/ls are under development.
Raloxifene imparts benefits similar to those of HRT on

bone density in postmenopausal women. Raloxifene
also has an LDL-cholesterol-lowering effect similar to
that of estrogen, but the HDL-raising effect appears to
be less.898 Clinical trials to evaluate its effect on CHD
risk are underway. Again, until controlled clinical trials
are available that demonstrate a reduction in CHD
risk, this class of drugs should not be considered for
the purpose of CHD prevention. SERMS also increase

the risk of thromboembolic events.

f. Miscellaneous drugs and therapeutic approaches

1) Investigational drugs

Many new cholesterol-lowering drugs with a wide
range of mechanistic actions are currently in various

phases of development. It is still too early to predict
which drugs will be approved by the FDA and what
their long-term toxicities may be. They will also have
the near-term disadvantage of lacking clinical trials

documenting a reduction in CHD clinical events.

2) Other approaches

With the advent of statins, effective control of LDL-
cholesterol levels can now be achieved in the majority
of persons with either monotherapy or drug combina-

tions. Persons with severe forms of hypercholes-
terolemia or other hyperlipidemias who cannot be ade-

quately controlled should be referred to a center spe-

cializing in lipid disorders. LDL apheresis is now avail-
able for persons with very high LDL levels, but the

procedure is costly and time-consuming. The FDA
recently approved two commercial techniques for this

purpose: (1) a heparin-induced extracorporeal lipopro-
tein precipitation, and (2) a dextran sulfate cellulose
adsorbent for removal of lipoproteins.

wt for eiwmtwi

Reduction in serum concentrations of LDL cholesterol
is the primary approach to lowering the risk of CHD
in both primary and secondary prevention. ln persons
whose triglycerides are elevated along with LDL cho-
lesterol, it may also be desirable to lower triglycerides
and increase HDL-cholesterol concentrations. Several
factors influence the selection of initial drug therapy in
individual persons. These include the lipoprotein pro-
file and magnitude of change needed to attain goals of

therapy, concurrent drug therapies that may increase
the risk of side effects with specific drugs, and the
presence of other medical disorders that may influence

drug metabolism or be adversely influenced by a

specific hypolipidemic drug.

Statins are the most effective class of drugs for reduc-
ing LDL-cholesterol concentrations: they are well toler-
ated, easy to administer, and they are usually the first

drugs used. Five statins (lovastatin, pravastatin, simva-
statin, fluvastatin, and atorvastatin) are approved for
clinical use in the United States.* Available statins dif-
fer somewhat in the degree of LDL-cholesterol lower-
ing that can be achieved per mg dose. In addition, the
metabolic clearance of these drugs also vary.

Simvastatin and lovastatin undergo metabolic inactiva-
tion by the 3A4 isozyme of cytochrome P-450 (CYP
3A4); atorvastatin is also a substrate for CYP 3Y4,

though some of its metabolites remain active; and flu-
vastatin is metabolized by CYP 2C9. Pravastatin
appears not to be metabolized by the P-4 50 system.
These differences can have implications for drug-drug
interactions, particularly where the concern is myopa-

thy related to elevated systemic levels of the statin.

Statins vary in the dose required to produce a given

degree of LDL lowering. Whether different doses that

Cerivastatin was withdrawn from the market by the manufacturer in August, 2001.
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produce the same degree of LDL lowering differ in side
effect profiles is unknown because of a lack of direct
comparison studies. For all statins, the incidence of
side effects increases with higher doses. The degree of
LDL lowering that is required to achieve target goals
and the percent of LDL lowering that is seen with the
usual starting dose and maximum dose of the statins

are illustrated in Table V1.3-1. In general, for every

doubling of the dose of a statin, LDL levels fall by
approximately 6 percent.

The dose of statin required to achieve target goals
can be extrapolated from Table V1.3-1. However, the
response of an individual may vary considerably and
cannot be predicted. The LDL response may be influ-
enced by a number of factors, including diet and drug
compliance, the genetic cause of hypercholesterolemia,
gender and hormonal status, apo E phenotype, and
differences in drug absorption and metabolism. There
is a tendency in current clinical practice to initiate

therapy with the usual starting dose, but the dose often
is not titrated upwards to achieve target goals. Persons

requiring large LDL reductions will never achieve
target goals with the starting dose of some statins.

Since the absolute incidence rates of side effects are

not much greater at higher doses of currently available

i:;.gei.ne 130 160 220

(Percent Reduction to Achieve Target Goals)

Target LDL-C <100 23

Target LDL-C <130

Target LDL-C <160

i3~t\sei"ai:gi;;% E~*iert':este*"e%: in

M E1

Lovastatin 20, 80 mg

Pravastatin 20, 80 mg

Simvastatin 20, 80 mg

Fluvastatin 20, 80 mg

Atorvastatin 10, 80 mg

Maximum dose currently approved by the FDA.
T Administered in divided doses.

38

19

24%

24%

35%

18%

37%

55

41

27
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34%T

46%

31%

57%
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preparations, persons requiring major LDL-cholesterol

lowering should be started on doses (or their equiva-

lents) used in most clinical trials. Doses can then be
increased as needed to achieve the recommended
LDL goal. Alternatively, a second LDL-lowering drug
(e.g., bile acid sequestrant or nicotinic acid) can be

added to standard doses of statin.

The bile acid sequestrants are the second most effective
class of drugs for lowering LDL-cholesterol levels.

They are particularly useful in combination with statins

to achieve major reductions in LDL-cholesterol levels.

They can either be added to a statin when maximal
doses of statin have not achieved target goals, or they
can be added to lower doses of statin if there are con-
cerns about the tolerability and side effects of higher
doses. Cholestyramine (8-16 g/day) or colestipol
(10-20 g/day) usually produce 10-20 percent reduc-
tions in LDL cholesterol when administered as

monotherapy, and colesevelam lowers LDL cholesterol

by 12-18 percent. Similar reductions in LDL choles-
terol are noted when the sequestrants are added to
low doses of statins, but the additional LDL-cholesterol

lowering is less when added to statins given at higher
doses. For purposes of drug safety, bile acid seques-
trants can be considered as monotherapy in younger
persons, women considering pregnancy, and when only
modest LDL lowering is needed.

The LDL-cholesterol-lowering effects of nicotinic acid
are usually modest and can be quite variable.
Reductions in LDL of 5-23 percent have been noted
with doses of 1.5-4.5g of crystalline nicotinic acid and

10-20 percent at 2.0-3.0g of Niaspan@.147v855v899v900
Nicotinic acid should be considered if additional
LDL-cholesterol lowering is required after statin

administration, especially in persons who do not toler-
ate sequestrants or who prefer to take medication in

tablet form. Nicotinic acid is also considered if, in

addition to LDL-cholesterol lowering, increases in
HDL cholesterol and decreases in triglycerides and

Lp(a) are needed.

The fibrates usually do not significantly enhance LDL-
cholesterol lowering when added to a statin. However,
if a patient is not at LDL target level and has not toler-
ated a bile acid sequestrant or nicotinic acid, addition
of fenofibrate may enhance LDL lowering in some

patients;901 it may also be useful if the patient has
concomitant atherogenic dyslipidemia.902
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The use of drugs for treatment of other forms of dys-
lipidemia (severe hypercholesterolemias, isolated low
HDL, hypertriglyceridemias, diabetic dyslipidemia,
and other secondary forms of hyperlipidemia) are

considered in Section VII.

a. Practical advice on combined drug therapy

Some persons will require combined drug therapy to

reach ATP III treatment goals. Combination therapy
may be needed to provide additional reduction of LDL
cholesterol, to achieve the goal for non-HDL choles-
terol, to treat severe hypertriglyceridemia, and if it

seems advisable, to raise HDL-cholesterol levels.

Although it seems desirable to improve the overall

lipoprotein profile with combined drug therapy, major
randomized controlled trials have not been carried
out to test for efficacy and safety in large numbers
of persons. Nonetheless, several smaller trials and

angiographic trials have provided evidence of positive
benefit from combined drug therapy.

1) Stat1'n-b1']e acid sequestrant combination

In the majority of persons who are treated with a

statin, the LDL-cholesterol goal can be reached.
However, in persons with severe polygenic or familial

hypercholesterolemia, a statin alone may not be

enough. In these cases, combination therapy with a

bile acid sequestrant or nicotinic acid added to the
statin, or a sequestrant-nicotinic acid combination,
should be considered for additional LDL-cholesterol

lowering. Of these, the statin-sequestrant combination
may be the most effective, reducing LDL cholesterol by
as much as 70 percent. The alternative combinations
are generally less effective.

Following are practical considerations when utilizing
statins and sequestrants in combination.

The dose of the sequestrant in the statin-

sequestrant combination can be low or moderate.

Higher doses do not appear to add signficiantly
to LDL-cholesterol-lowering efficacy.903-905
Since the statin-sequestrant combination may
more effectively lower LDL than a maximum

dose of statin, consideration should be given to

use of a combination approach early in the
course of treating persons with very high LDL-
cholesterol levels.841905

The LDL-cholesterol lowering achieved with the

statin-sequestrant combination appears to have
a ceiling beyond which there is little if any
additional LDL lowering even if the statin or

sequestrant doses are further increased. In these
cases, consideration can be given to adding a

third agent, such as nicotinic acid. Bile acid
sequestrants will reduce the bioavailability, but
not the LDL-lowering action, of the statin when
administered together. Thus, the drugs may be
given together. However, it is probably best to

give the statin at night (bedtime) and the

sequestrant with each meal. It is not necessary
to separate the time of administration of
colesevelam and statins.

If the statin-sequestrant combination is not
successful in achieving the LDL-cholesterol goal,
addition of nicotinic acid to the combination can

be considered.457 Studies have shown that the
use of Niaspan@ provides equivalent effect on

lipid parameters and is better tolerated than
immediate release of nicotinic acid.853

2) Stat1'n-fibrate combina tion therapy

The combination of statins and fibrates has proven to
be highly effective for improvement of the lipoprotein
profile in patients with combined hyperlipidemia.902v905-
908 It also may be useful for patients with elevated LDL
cholesterol and atherogenic dyslipidemia. A statin +

fibrate can reduce both LDL cholesterol and VLDL
cholesterol (i.e., non-HDL cholesterol) in patients with
elevated triglycerides. Since the primary aim of choles-
terol management is LDL reduction, statin therapy usu-

ally will be introduced before fibrates. In some patients
with high triglycerides, both LDL and non-HDL goals
can be attained with higher doses of statins. However,
an alternative approach is to use a statin + fibrate. To
date no clinical trials have been carried out in patients
with hypertriglyceridemia to document the relative
value of these two approaches.

The major concern about this combination is the

potential for occurrence of myopathy. In the past,
this combination was widely thought to be

because of the potential danger of

myopathy. More recently, statin-fibrate combination

therapy has been used with apparent safety in the
majority of persons. It should be noted that the specific
combination of cerivastatin and gemfibrozil caused
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more clinical myopathy than is noted with other statin

drugs. This is one factor that led to the voluntary with-
drawl of cerivastatin from the market. Several key
points must be kept in mind when using statin-fibrate
combination therapy.

Ensure that the patient has normal renal function.
Ensure that there are no potential drug
interactions that could increase the systemic
blood levels of either the statin or fibrate.
Limit the initial dose of the statin to a starting
or intermediate dose when combining it with a

fibrate. The dose of statin can then be increased

cautiously.
Teach the patient to recognize and report
symptoms of muscle soreness, tenderness, and pain.

Obtain a creatine kinase (CK) blood level prior
to beginning combination therapy to document
the patients baseline level. Repeat this measure-
ment if the patient reports muscle symptoms
suggestive of myopathy.
If the patient experiences muscle soreness,
tenderness, or pain, with or without CK
elevations, rule out common causes such as

exercise or strenuous work. Advise moderation
in activity for persons who experience this
finding during combination therapy.
Discontinue combination therapy if a CK greater
than ten times the upper limit of normal (ULN)
is encountered in a patient with muscle soreness,

tenderness, or pain. Wait for symptoms to vanish
and CK levels to return to normal before
reinitiating therapy with either drug and use a

lower dose of the drug(s).

If the patient experiences muscle soreness, tenderness,
or pain with either no CK elevation or a moderate ele-
vation (i.e., between three and ten times the upper limit
of normal), monitor the patient’s symptoms and CK
levels until symptoms resolve and the CK returns to
normal or until the clinical situation worsens to the
point described above, mandating discontinuation of

therapy. Following are summary comments reflecting
current experience with these issues.

Although not consistent in the literature, the

general terminology used to describe muscle
toxicity with these agents includes myalgia to
reflect muscle symptoms without CK elevations,

myositis for increased CK levels without muscle

E3E. Ella 'E"E3e::m:l 3323

symptoms, and myopathy for muscle symptoms
with CK elevations. Severe myopathy (rhabdo-
myolysis) may subsequently occur. Technically,
all of these terms fall under the category of

myopathy.
Statin therapy appears to carry a small but
definite risk of myopathy when used alone.

According to several large databases,
the incidence of myopathy is reported to

be 0.08 percent with lovastatin and
Elevations of CK greater

than ten times the ULN have been reported
in 0.09 percent of persons treated with
pravastatin. All currently marketed statins

appear to have a similar potential for causing
this adverse effect.
Fibrate treatment alone appears to be associated
with some risk of muscle toxicity, although prob-
ably less than that of statins.

Of the nearly 600 persons who have participated
in controlled clinical trials of a statin and fibrate
combination, 1 percent have experienced a CK
greater than three times ULN without muscle
symptoms and 1 percent have been withdrawn
from therapy because of muscle pain.814v902v910'915
None of these events were considered serious.
No cases of rhabdomyolysis or myoglobinuria
have been encountered in these clinical trials.
The experience in these trials is predominantly
with lovastatin and gemfibrozil. Other
statin-fibrate combinations may well give
similar results. A prior report from FDA
surveillance of a 30 percent incidence of

myopathy associated with a statin-fibrate
combination and a 5 percent incidence of

myopathy associated with a statin-nicotinic acid
combination appears to be a gross overestimate

of the problem.823

3) Stat1'n-n1'c0t1'n1'c acid combination therapy

This combination is attractive because of the favorable
effects of nicotinic acid on atherogenic dyslipidemia.
Combining the powerful LDL-lowering action of
statins with the triglyceride-lowering and HDL-raising
actions of nicotinic acid offers the potential to correct
most forms of complex dyslipidemias. The relative
inexpensiveness of nicotinic acid also makes for an
attractive combination. Several small-scale clinical
trials speak to the efficacy of this combination for
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modifying an abnormal lipoprotein pattern and even

for favorably affecting coronary outcomes.158 The dis-

advantages of the combination lie mainly in the side
effect profile of nicotinic acid. There is little evidence
that the combination is synergistic in producing side
effects. Whether the statin-nicotinic acid combination
increases the risk for myopathy is uncertain. Some
investigators have found that combining relatively
small doses of nicotinic acid with a statin produces an

improvement in the lipoprotein profile comparable to
that obtained with a statin-fibrate combination, and

probably with a lower risk for myopathy.915 This

potential advantage, however, may be offset by the

inability of some persons to tolerate the side effects
of nicotinic acid.

4) F1'brate-n1'cot1'n1'c acid combination therapy

This combination has not been studied extensively, but
it is attractive for atherogenic dyslipidemia. In the

Stockholm lschaemic Heart Disease study, a fibrate

(clofibrate) + nicotinic acid significantly reduced CHD
events in persons with established Cl-lD.152 Otherwise,
it is largely untried.

Mari wt

a. Initiation of LDL-lowering drug therapy

Consideration should be given to starting statin thera-
py for LDL reduction simultaneously with TLC in per-
sons with CHD or a Cl-ID equivalent who have LDL

2130 mg/dL (see previous discussion on drug options
when LDL-cholesterol levels are in the range of

100-129 mg/dL). Initiation of drug therapy seems espe-

cially advisable when the patient is hospitalized for an
acute coronary event or intervention. When therapy is

begun in this setting, persons have demonstrated a very

high adherence rate, presumably because of the associ-

ated importance of the treatment in preventing recur-

ring events. Early initiation of statin therapy also takes

advantage of effects of LDL lowering on endothelial
function and plaque stabilization.

Consideration may also be given to starting statin ther-
apy simultaneously with TLC in primary prevention
persons who have marked hypercholesterolemia, where
it is clear that diet alone will not reduce the patient’s
LDL cholesterol to goal.

In all other persons, a period of lifestyle modification
should precede initiation of drug therapy. This period
should be long enough for persons to integrate TLC into

their routine and for the effects of this intervention to be

manifest. Generally, no more than 3 months is required.

b. Baseline measurements

Prior to initiating drug therapy, baseline lipid and

lipoprotein measurements that will be used to follow
the drugs efficacy and safety should be documented.

Except for acute hospitalization, the initial lipoprotein
profile upon which treatment decisions are based
should be the average of two measurements done one
to four weeks apart while the patient is consistently
following a low-fat diet. Baseline measurements also
include liver function tests (i.e., ALT or AST), CK
and appropriate medical history. Table V1.4-l lists
selected baseline and followup measures for other
lipid-modifying drug therapy.

c. Interval of follow up

With good adherence, maximum LDL lowering, as well
as lowering of triglyceride and raising of HDL choles-
terol, is achieved within 6 weeks of initiating drug ther-
apy. Thus, the first followup visit should occur 6-8
weeks after initiating drug therapy. In the case of nico-

tinic acid, where doses must be titrated by the patient
to a therapeutic level, the first followup visit should
occur 6-8 weeks after the patient has reached the ini-
tial targeted dose, generally 1,000-1,500 mg daily. If
the dose is increased, monitoring should be continued
at 6-8 weeks until the final dose is determined.

If the initial dose of the drug must be increased or
another drug added in an effort to reach the treatment

goal(s), the patient should be seen in another 6-8
weeks for followup evaluation of the new drug regi-
men. This process should be repeated until the patient
has reached his/her treatment goal(s).

Once the patient has achieved the treatment goal(s),
followup intervals may be reduced to every 4-6
months. The primary focus of these visits is encourage-
ment of long-term adherence with therapy. Lipoprotein
profiles should be assessed at least annually, and
preferably at each clinic visit to promote compliance.
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Drug Monitoring Parameters

Bile Acid Sequestrants Indigestion, bloating, constipation,
abdominal pain, flatulence, nausea

Nicotinic Acid Flushing, itching, tingling, headache,

nausea, gas, heartburn, fatigue, rash

Peptic ulcer

Fasting blood sugar (FBS)
Uric acid

ALT and AST

Statins l\/luscle soreness, tenderness or pain

ALT, AST

Fibrates
drowsi n ess

Cholelithiasis

d. Followup treatment decisions

Followup visits are used to enhance adherence and to
determine whether persons have achieved their treat-

ment goal(s). If they have not, changes in the drug regi-
men should be made to attempt to reach these goals.
In most cases, LDL goals can be achieved by titrating
doses of the statin or bile acid sequestrant upward to
the maximum recommended dose. This may be done

systematically one step at a time. For example, the dose
of a statin may be doubled at each visit to achieve an
additional 6-7 percent LDL lowering with each dose
titration. However, when the difference between the

patients on-treatment LDL cholesterol and his/her goal
is great, consideration may be given to making larger
changes in the drug dose. Alternatively, another LDL-

lowering drug may be added (e.g., adding a bile acid
sequestrant to a statin), as described above. If the deci-
sion is made to replace a less efficacious statin with a

more efficacious one to achieve the LDL goal, one
statin may be discontinued and the new statin started

Abdominal pain, dyspepsia, headache,

E3E. Ella 3325

Followup Schedule

Evaluate symptoms initially, and at each followup visit.
Also check time of administration with other drugs.

Evaluate symptoms initially, and at each followup visit.

Evaluate symptoms initially, then as needed.

Obtain an FBS and uric acid initially, 6-8 weeks after start-

ing therapy, then annually or more frequently if indicated
to monitor for hyperglycemia and hyperuricemia.

Obtain an ALT/AST initially, 6-8 weeks after reaching a

daily dose of 1,500 mg, 6-8 weeks after reaching the
maximum daily dose, then annually or more frequently
if indicated.

Evaluate muscle symptoms and CK initially.
Evaluate muscle symptoms at each followup visit.
Obtain a CK when persons have muscle soreness, tender-
ness, or pain.

Evaluate ALT/AST initially, approximately 12 weeks after
starting, then annually or more frequently if indicated.

Evaluate symptoms initially, and at each followup visit.

Evaluate history and symptoms initially, and then as needed.

the next day. A dose titration scheme for commonly
used lipid-modifying drugs is presented in Table Vl.3-1.

If a patient has high triglycerides (2200 mg/dL) the
non-HDL-cholesterol goal should be addressed. If the
patient was earlier treated with a statin to achieve the
LDL goal, increasing its close beyond that used to reach
the LDL goal may assist in reaching the non-HDL-
cholesterol goal. In many instances, however, reaching
the non-HDL-cholesterol goal will require the addition
of a triglyceride-lowering drug such as nicotinic acid
or a fibrate to the LDL-lowering drug. Clinical
experience suggests that if nicotinic acid is selected, the
immediate release and polygel sustained-release dosage
form (Niaspan@) should be titrated to 1,000-1,500 mg

daily by the patient before a followup assessment visit
is scheduled. If needed, immediate release nicotinic

acid may be further titrated to 3,000 mg daily. If a

fibrate is selected, dose titrations are not needed as

the initial dose is also the maximum dose. Followup
visits for these assessments may also be scheduled

6-8 weeks apart.
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Randomized clinical trials generally have not focused
on specific dyslipidemias. Yet these disorders are com-
mon enough to deserve specific attention in ATP Ill. In
this section, the major dyslipidemias will be reviewed.
Recommendations for their management are derived
from the considered judgment of the ATP Ill panel.
Recommendations are based in part on the sizable

body of literature that describes changes in serum lipid
and lipoprotein levels produced by dietary and drug
therapies. In some dyslipidemias, combined drug thera-
py is required to obtain optimal lipoprotein profiles.
In general, improvements in lipoprotein profiles rather
than favorable clinical outcomes are the endpoints that
serve as the basis for recommendations. These recom-

Hirggtl " '
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mendations are made with the recognition that some
induced changes in the lipoprotein profile have not

been proven through clinical trial to reduce risk for

CHD. Instead, they generally represent a synthesis of
several lines of indirect evidence.

*2. high tm.

Severe forms of elevated LDL cholesterol are defined as

those in which LDL concentrations are persistently
2190 mg/dL after TLC. l\/lost elevations of this degree
have a strong genetic component. Table Vl l . l - l identi-
fies three familial forms of elevated LDL cholesterol,
i.e., familial hypercholesterolemia (heterozygous and

Clinical Condition Clinical Features and Clinical Outcomes Therapeutic Considerations

Heterozygous familial
hypercholesterolemia (FH)

Homozygous familial
hypercholesterolemia (FH)

Familial defective
apolipoprotein B-100
(FDB)

Polygenic hypercholes-
terolemia

BAS:bi|e acid sequestrants.

Due to mutated LDL receptor (half normal-expression)
Prevalence: 1/500 in United States
LDL-C levels: twice normal (e.g., 190-350 mg/dL)
Tendon xanthomas common
Premature CHD common
- 30-40's in men
- 40-50's in women

Due to two mutated LDL receptors
Prevalence: l/1,000,000 in United States
LDL-C levels: 4-fold increase (e.g., 400-1000 mg/dL)
Xanthomas: tendinous, tuberous, dermal
Widespread, severe atherosclerosis (multiple
arterial beds affected)
Very severe clinical atherosclerotic disease
Aortic valve disease

Due to mutated apo B-l 00 (position 3500 A->G)

Prevalence l/700-1000
LDL-C levels: 1.5-2-fold increase (e.g., 160-300 mg/dL)
Xanthomas: tendon
Premature CHD
- CHD 40-65yr common in men
- Uncertain in women

Due to multiple gene polymorphisms (often
combined with dietary excesses)
Prevalence: l/10-20 (depending on age)
LDL-C: 2190 mg/dL
Prevalence of CH D: 3-4-fold increase (above average)

Begin LDL-lowering drugs in young adulthood
TLC indicated for all persons
Statins: first line of therapy (start dietary
therapy simultaneously)
3AS* (if necessary in combination with statins)

f needed, consider triple-drug therapy (statins
+ BAS + nicotinic acid)

Dietary therapy not effective
3A8 not effective
Nicotinic acid mildly effective
Statins may be moderately effective in some
oersons
leal exclusion operation not effective

_iver transplant effective, but impractical
_DL-pheresis currently employed therapy (in

some persons, statin therapy may slow down
rebound hypercholesterolemia)

TLC indicated
All LDL-lowering drugs are effective
Combined drug therapy required less often
than in heterozygous FH

;.:. TLC indicated for all persons
Consider for drug therapy (if LDL-C 2190
mg/dL after dietary therapy [all persons])
All LDL-lowering drugs are effective

es If necessary to reach LDL-C goals, consider
combined drug therapy
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homozygous forms), familial defective apolipoprotein
B-l00, and polygenic hypercholesterolemia. Clinical
features, clinical outcomes, and therapeutic considera-
tions are listed in the table and are discussed in more

detail below.

a. Familial hypercholesterolemia (FH)

Heterozygous familial hypercholesterolemia. This
autosomal-dominant disorder occurs in l of every 500
people.917 The defect is a mutation in the gene for the
LDL receptor;8 a large number of mutations affecting
LDL receptor function has been reported.918919 In all
of these, half the normal number of receptors are

expressed. Hypercholesterolemia often is detectable at

birth or shortly thereafter, and total cholesterol levels

eventually rise to 350-500 mg/dL in many persons.
Tendon xanthomas, especially in the Achilles tendons
and the extensor tendons of the hands, are typical.
FH carries increased risk of premature CHD; CHD
commonly occurs in men by the fourth or fifth decade,
and about 10 years later in women. Treatment for FH

heterozygotes should begin with TLC, but drug therapy
is generally required as well. For adults with heterozy-
gous FH, LDL-lowering drugs should be initiated as

soon as it is recognized that the LDL-cholesterol goal
cannot be achieved with TLC alone. Persons with
milder forms of heterozygous FH may respond suffi-

ciently to therapy with a bile acid sequestrant or a

statin. l\/lore severe cases require two-drug therapy
(e.g., statin plus bile acid sequestrant)800v803 or even
triple-drug therapy (statin plus bile acid sequestrant

plus nicotinic Because of the high risk of
premature CHD accompanying heterozygous FH,

drug therapy is cost-effective.

Homozygous familial hypercholesterolemia occurs in

only 1 in 1 million persons.917 LDL-receptor activity is

essentially absent, and total cholesterol levels common-

ly run between 700 and 1,200 mg/dL. Cutaneous xan -

thomas form at various sites within the first few
months or years of life, whereas tendon and tuberous
xanthomas develop later. Atherosclerosis is severe and

widespread, affecting coronary, carotid, iliac, and
femoral arteries, and the aortic root. Treating FH

homozygotes is difficult because the persons express
little or no LDL-receptor activity and therefore are

resistant to the effects of therapeutic diets and most
cholesterol-lowering medications. High doses of statins

may produce some cholesterol reduction in a few FH

homozygotes, as does nicotinic acid. In the past, vari-

ous surgical procedures have been tested. lleal bypass
surgery is not effective. Portacaval shunt surgery only
modestly lowers LDL levels.922'924 Liver transplantation
provides new LDL receptors that dramatically reduce
LDL-cholesterol levels;923 further, responsiveness to

LDL-lowering drugs returns. However, transplantation
requires continuous immunosuppression and is not a

practical approach. Current accepted therapy consists

of modified forms of plasmapheresis that selectively
remove VLDL and LDL from the plasma. Early studies
laid the foundation for this approach.925'929 The FDA
has more recently approved commercial techniques for
this purpose: (a) heparin-induced extracorporeal
lipoprotein precipitation, and (b) a dextran sulfate
cellulose absorbent. Such treatment must be performed
every 1 to 3 weeks, depending on the clinical state of
the patient, in order to promote xanthoma regression
and retard atheroma formation.

b. Familial defective apolipoprotein B-l00 (FDB)

FDB is an autosomal dominant abnormality that causes
elevated LDL cholesterol.930'933 It results from a single
nucleotide mutation that substitutes glutamine for argi-
nine at amino acid position 3,500 in apolipoprotein B.

This mutation reduces affinity of LDL particles for the
LDL receptor; consequently, the LDL of affected indi-
viduals is cleared from plasma more slowly than nor-
mal. FDB prevalence varies among different popula-
tions. In the United States it occurs in about 1 in

700-1000 people.932 Serum LDL levels are often simi-

lar to those described for persons with heterozygous
FH. Affected individuals can manifest premature ather-
osclerosis and tendon xanthomas. However, other
affected individuals have a more moderate form of

hypercholesterolemia, indistinguishable from polygenic
hypercholesterolemia (see below). The diagnosis
requires molecular screening techniques available only
in specialized laboratories. Treatment is similar to that
of heterozygous FH; however, less intensive interven-
tion may achieve the goals of therapy.934

c. Polygenic hypercholesterolemia

LDL-cholesterol levels 2190 mg/dL characterize poly-
genic hypercholesterolemia. No unique genetic defect
is responsible; rather the high LDL-cholesterol level is

explained by a complex interaction of environmental
and genetic factors. A variety of patterns of LDL
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metabolism have been i~epOi~red_935 The disorder is liEEa%:is;e:i%:i;si;i E7ii::-:r"t.ii'iri

rassociated with increased risk for premature Cl-ID.
In polygenic hypercholesterolemia, the elevation in Classification of Serum Causes of Elevated Serum

plasma cholesterol is generally milder than in heterozy- Triglycerides Triglycerides

gous FH, and tendon Xanthomas are not observed. Normal Triglycerides
Only about 7 percent of the first-degree relatives of (<15O mg/dL)

ersons with ol enic h ercholesterolemia have hi hTegvels of ol enic h
Borderline High Acquired Causes

h 1 t 1 t_ 11 _d t_ lpt t
yp

f
Triglycerides Overweight and obesity

c o es ero em1a 1S essen 1a y 1 en 1ca o a given or mg/dry _ prrysrcal rrracrrvrry
heterozygous Fl-I, although drugs in combination are _ Cigarette Smoking

required in fewer cases. Excess alcohol intake
High carbohydrate intake

i>ee% Or rorai eriergyi
Secondary causes*
Genetic causes

a. Classification, causation, and clinical significance Various genetic polymorphism

1) Classification ofserum triglycerides riigii Trigiyeerides Acquired Ceiises

(200-499 mg/dL) Same as for borderline high
triglycerides (usually combined
with foregoing causes)

Secondary causes*
Genetic patterns

Because of the growing evidence for a strong associa-

tion between elevated triglycerides and CHD risk, ATP
lll adopts lower cutpoints for triglyceride abnormalities
than did ATP H12 (see Section ll.3). _ Fammai combined

hyperlipidemia
Category Serum Triglyceride LeVel$ _ hypertriglyceridernia

Polygenic hypertriglyceridemia
Familial dysbetalipoproteiriemiaN

9y

Borderline high triglycerides 150 to 199
Very High Triglycerides Usually combined causes

High rrigiycerides 200 r0 499 (2500 mg/dL) Same as for high triglycerides

Very high triglycerides 2500 iipeprereiri iipase
e iciency

Familial apolipoprotein C-ll
deficiency

Terminology for triglyceride levels is similar to that Secondary causes of elevated triglycerides: diabetes mellitus (see Vll.4 Diabetic
dyslipidemia), chronic renal failure, nephrotic syndrome, Cushing's disease, lipodys-
trophy, pregnancy, and various drugs (corticosteroids, beta-blockers, retinoids,used for LDL cholesterol. Borderline high triglycerides

(l are a Common Component of the oral estrogens [not transcutaneous estrogen], tomoxifen, protease inhibitors for

metabolic syndrome. The same is true for high triglyc-
A|DS)'

erides (200-499 mg/dL) except that genetic factors play
a more important role. Very high triglycerides (2500 Borderline high triglycerides (l50-199 mg/dL). ln

mg/dL) also have a strong genetic component and are most persons, borderline high triglycerides derive

accompanied by increasing risk for acute pancreatitis. from acquired factors (Table Vll.2-l). Acquired
High triglycerides equate to the older definition of type factors include overweight and obesity, physical inac-

4 hyperlipoproteinemia, whereas very high triglycerides tivity, excess alcohol intake, and in some persons,
were called type 5 hyperlipoproteinemia935-940 high-carbohydrate diets. Genetic factors play a lesser

role.941942 It is also important to rule out secondary
2) Causes of elevated triglycerides causes (see footnote Table Vll.2-l).

The causes of raised serum levels of triglycerides in High Triglycerides (200-499 mg/dL). Generally, genetic
each category of elevated triglyceride are listed in and acquired factors combine to produce high serum
Table Vll.2-l. triglycerides. Many persons with high triglycerides
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manifest insulin resistance and the metabolic

syndrome. Abdominal obesity is especially common
among those with high triglycerides.370v371 With high
triglycerides, genetic factors play an increasingly
predominant role.943945 Patterns of dyslipidemia have
been found to cluster in some families, suggesting a

strong genetic component. Three patterns for family

clustering of elevated triglycerides have been identified;

they are called familial combined hyperlipidemia,
familial hypertriglyceridemia, and familial dysbeta-
lipoproteinemia. Each pattern is reviewed briefly.

ln familial combined hyperlipidemia, affected persons
and their first-degree relatives may at various times

manifest high serum cholesterol, high triglycerides, or

both.82v945v947 Whether the underlying defect is mono-
genic or polygenic is not known. Metabolic studies
suggest that the liver overproduces VLDL, but other
metabolic defects may be present.948'950 Many persons
exhibit high levels of apo B-l00 (hyperapobetalipopro-
teinemia) .951-953 There are no specific clinical features
to diagnose this disorder. When total cholesterol is

high, the level is typically in the range of 250-350
mg/dL. Triglyceride levels vary considerably, but about
two-thirds of the persons have levels in the range of

200-500 mg/dL. Hyperlipidemia may or may not be

present in childhood. Familial combined hyperlipi-
demia is associated with increased risk for premature
CHD. In an early study, about 10 percent of persons
with early onset myocardial infarction fell in the

category of this disorder.82v945v947

Family clustering of elevated triglycerides without
increased serum cholesterol levels characterizes familial

hypertrigl}/ceridemia.82945947 Persons with familial

hypertriglyceridemia seemingly do not carry as high
a risk for premature CHD as do those with familial
combined hyperlipidemia.954v955 This is not surprising
because the former generally have lower levels of LDL
cholesterol than the latter. Many persons with familial

hypertriglyceridemia also manifest obesity,955 but in

some, triglycerides are elevated without obesity or
any other evidence of the metabolic syndrome. These
latter persons may have a defect in catabolism of

TGRLP (e.g., an abnormality in lipoprotein lipase
activity) .957958

A third category of familial clustering of elevated

triglycerides includes those with increased remnant

lipoproteins (familial dysbetalipoproteinemia).877

This condition also has been named type 3 hyper-
lipoproteinemia.935-940 The defining defect in this disor-
der is an isoform variation in apolipoprotein E. Among
the three major isoforms, E-2, E-3, and E-4, the one

most often associated with dysbetalipoproteinemia is

apo E-2. Affected persons usually are homozygous for
apo E-2. Since apo E mediates binding of VLDL rem-

nants and chylomicron remnants to their hepatic recep-
tors, these remnants accumulate in plasma when the
dysfunctional apo E-2 is present. The frequency of apo
E-2 homozygosity in the general population is approxi-

mately l in 100, but the clinical syndrome of dysbeta-
lipoproteinemia occurs much less frequently. The dif-
ference in frequency between the permissive genotype
and the clinical syndrome is explained by the require-
ment for other factors, including age, hypothyroidism,
obesity, diabetes mellitus, or the coincident presence of
another genetic lipoprotein disorder, such as familial
combined hyperlipidemia, to fully express the syn-
drome. Some persons have palmar xanthomas of the
creases of the palms and fingers, but these may
progress to nodules several millimeters in size.

Tuberoeruptive xanthomas occur and vary from small

papules to larger lesions. Premature atherosclerotic dis-
ease may present as myocardial infarction, stroke, or

peripheral arterial disease. Hyperlipidemia is accentuat-
ed by concomitant glucose intolerance, diabetes melli-
tus, hyperuricemia, hypothyroidism, and obesity. The
disorder is not commonly expressed in childhood.

Very high triglycerides (2500 mg/dL). When serum

triglycerides exceed 500 mg/dL, chylomicrons usually
begin to appear in fasting plasma. Their presence typi-

cally denotes a catabolic defect for TGRLP959 Most
frequently reported are genetic defects in lipoprotein
lipase or apo C-ll.950 lmpaired catabolism of TGRLP
also is induced by overproduction of apo C-lll, an
inhibitor of lipoprotein lipase activity.951-953 Excessive

production of apo C-lll can be a consequence of the
insulin-resistance state.954 Many persons with very high
triglycerides have both overproduction and defective
catabolism of TGRLP959 Sometimes very high triglyc-
erides are found in families with familial combined

hyperlipidemia or familial hypertriglyceridemia.
Although some persons with very high triglycerides
remain free from CHD throughout their lives, others

develop premature Cl-lD.955v955 The latter may be due
in part to the presence of atherogenic TGRLP, but the
metabolic syndrome also is common in these persons.

When triglycerides exceed 1000 mg/dL, persons are at
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risk for acute pancreatitis.957 Because of the danger of
acute pancreatitis, persons with severely elevated

triglycerides (>2000 mg/dL) should be treated as a

medical urgency.

3) Relation of elevated triglycerides to CHD and other
conditions

As shown in Table Vll.2-2, triglycerides are related to

CHD in several ways.

Borderline high triglycerides (l50-l99 mg/dL) are

primarily a marker for other atherogenic factors-
small LDL particles, low HDL cholesterol, and other
components of the metabolic syndrome. High triglyc-

l?liela5l%:le*;:lr"lshlg:;l lllllll
awlezti hm"

0lassification of Serum
Triglycerides Clinical Significance

Normal triglycerides
(<1 50 mg/dL)

Marker for atherogenic dyslipidemia
Elevated small LDL particles
Low HDL cholesterol

Marker for the metabolic syndrome
Elevated blood pressure
Insulin resistance and
glucose intolerance
Prothrombotic state

Proinflammatory state

Borderline High Triglycerides
(1 50-199 mg/dL)

Elevated atherogenic remnant

lipoproteins
Marker for other components
of atherogenic dyslipidemia
(see above)
Marker for the metabolic
syndrome (see above)

High Triglycerides
(200-499 mg/dL)

Metabolic syndrome, type 2

diabetes, and increased risk for
CHD common
Increased risk for acute pan-
creatitis (risk proportional to

triglyceride elevation above
1000 mg/dL)
Chylomicronemia syndrome
(triglycerides >2000 mg/dL)

Eruptive skin xanthomas
Hepatic steatosis
Lipemia retinalis
Mental changes
High risk for pancreatitis

Very High Triglycerides
(2500 mg/dL)

EIil};~_1EEg;Ee?Serl":Em 3333

erides (200-499 mg/dL) reflect the presence of athero-
genic remnant lipoproteins as well as being a marker
for atherogenic dyslipidemia and the metabolic syn-
drome. When remnants are enriched with cholesterol
ester (dysbetalipoproteinemia), CHD risk is particularly
high. Finally, some persons with very high triglycerides
(2500 mg/dL) carry other atherogenic factors-
increased remnant lipoproteins, atherogenic dyslipi-
demia and the metabolic syndrome-and hence are at

increased risk for CHD. However, a more urgent con-
cern in such persons is an increased risk of acute pan-
creatitis.957 This risk increases in proportion to the rise
in triglyceride levels. When triglycerides exceed 2000
mg/dL, persons are subject to the chylomicronemia
syndrome,957 which is characterized by eruptive skin
Xanthomas, lipemia retinalis, mental changes and acute
pancreatitis. lf very high triglycerides are due exclusive-

ly to a catabolic defect of serum triglycerides (e.g.,
deficiencies of lipoprotein lipase or apo C-ll), the
patient may not be at increased risk for CHD.

b. Therapeutic considerations for persons with elevated

triglycerides

1) Non-HDL cholesterol.’ secondary target for persons

with elevated triglycerides

Persons with elevated triglycerides typically have an
associated increase in atherogenic VLDL remnants.

Higher serum levels of VLDL cholesterol reflect this
increase. Since VLDL remnants appear to have athero-
genic potential similar to that of LDL, VLDL choles-
terol can be added to LDL cholesterol to become a sec-

ondary target of therapy. VLDL + LDL cholesterol,
termed non-HDL cholesterol, equals total cholesterol
minus HDL cholesterol. Relations among the different

lipo orotein fractions are as follows:

1) Total cholesterol = LDL + VLDL + HDL
2) Total cholesterol HDL = LDL + VLDL = non-HDL

A normal VLDL cholesterol can be considered to be a

level <30 mg/dL.75 Thus, a therapeutic goal for non-
HDL cholesterol can be 30 mg/dL higher than the goal
for LDL cholesterol (Table Vll.2-3). For persons with
borderline high triglycerides (l50-l99 mg/dL), the

VLDL cholesterol is not elevated enough to evoke non-

HDL cholesterol as a secondary target. However, non-
HDL cholesterol becomes an appropriate secondary
target when triglycerides are in the range of 200-499
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LDL-Cholesterol Goal

<16O mg/dL <190 mg/dL

<13o mg/dL <160 mg/dL

<1oo mg/dL <130 mg/dL

mg/dL. When triglycerides are very high (2500 mg/dL),
some of the cholesterol in TGRLP may be present in

nonatherogenic lipoproteins, e.g., large VLDL and chy-
lomicrons. Moreover, current triglyceride-lowering

therapies may not be sufficient to attain non-l-lDL-cho-
lesterol goals for persons with very high triglycerides.
Rather than risk possible side effects of combined ther-
apy with lipid-lowering drugs it may be preferable to
allow the non-HDL-cholesterol level to remain above
the recommended goal.

2) Changes in life habits are primary therapy for
elevated triglycerides

Elevated serum triglycerides in the general population
are due principally to acquired life habits including
overweight and obesity, physical inactivity, excess alco-
hol intake, cigarette smoking, and in some persons,
high-carbohydrate diets. The goal of therapy is to
reduce atherogenic VLDL remnants and to mitigate the
associated lipid and nonlipid risk factors of the meta-

bolic syndrome. The following changes in life habits
are the foundation of therapy for elevated triglycerides:

Body weight control

Regular physical activity
Smoking cessation

Restriction of alcohol use (in selected persons)
Avoidance of high-carbohydrate diets

Recommendations for the institution of each of these
life-habit changes are discussed in Section V.

3) Special treatment considerations for different

triglyceride categories (Table VII.2-4)

Borderline high triglycerides (1 50-1 99 mg/dL). Serum
triglycerides in the range of 150-199 mg/dL often
indicate adverse life habits, as noted in the previous
section. Borderline high triglycerides should alert the

physician to the possible presence of the metabolic

syndrome and should signal the need for changes in

life habits. When triglycerides are borderline high, LDL
cholesterol remains the primary target of treatment and
it is not necessary to evoke non-HDL cholesterol as a

secondary target of therapy. Drug therapy to specifical-
ly reduce VLDL remnants is rarely needed for triglyc-
erides in this range, although statins concomitantly
lower LDL and VLDL remnants. Thus the general
approach to management of elevated LDL cholesterol
need not be modified when triglycerides are borderline

high. Nonetheless, some persons with borderline high
triglycerides have low HDL cholesterol, which may
influence the choice of drugs as described in the previ-
ous section. Even so, when drug therapy is needed,

LDL-lowering drugs generally take priority. In the pres-
ence of low HDL cholesterol, nicotinic acid represents
an alternative therapy provided the goals for LDL
cholesterol are achieved. Further, as previously noted,
fibrate therapy is another option for persons with low
HDL cholesterol, low LDL cholesterol, and borderline

nigh triglycerides. The positive outcome with gemfi-
3rozil therapy in the VA-l-HT trial in persons with this
orofile places fibrates on the list of alternatives.48

High triglycerides {200-499 mg/dL). ln persons with

nigh serum triglycerides, LDL cholesterol remains the
orimary target of therapy. In addition, non-HDL cho-
lesterol becomes a secondary target. Changes in life
iabits, as outlined before, represent first-line therapy,
3ut it is also important to determine whether a patient
is taking drugs known to exacerbate hypertriglyc-
eridemia, and, if so, these should be modified. Among
hypolipidemic agents, the statins are the most effective
for lowering non-HDL cholesterol. Not only do statins

reduce LDL cholesterol, but they also lower VLDL
triglycerides and VLDL cholesterol.812 For example, in

persons with triglyceride levels between 200 and 499
mg/dL, the statins lower triglycerides by 20-40 percent,
and VLDL cholesterol is lowered to a similar degree as

LDL cholesterol-85 On the other hand, the presence of

hypertriglyceridemia of any magnitude is a relative
contraindication to bile acid sequestrants when used
as monotherapy since these drugs usually promote an
increase in triglyceride levels.844

When LDL-Cholesterol levels are not significantly elevat-
ed, the goal for non-HDL cholesterol with a triglyceride-
lowering drug usually is within reach. Among these,
nicotinic acid is usually the most effective; it reduces

triglycerides by 30-50 percent usually without causing
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Triglyceride Category

Borderline High Triglycerides
(150-199 mg/dL)

Special Treatment Considerations

Primary goal: achieve LDL-C goal
Life-habit changes: first-line therapy for borderline high triglycerides
- Body weight control
- Regular physical activity
- Smoking cessation
- Restriction of alcohol use (when consumed in excess)
- Avoid high carbohydrate intakes (>60% of calories)

- Drug therapy:
- Triglycerides in this range not a direct target of drug therapy

High Triglycerides
(200-499 mg/dL)

physical activity

Primary goal: achieve LDL-C goal

Secondary goal: achieve non-HDL-C goal: 30 mg/dL higher than LDL-C goal
First-line therapy for high triglycerides: TLC-emphasize weight reduction and increased

Second-line therapy: drugs to achieve non-HDL-C goal
- Statins: lowers both LDL-C and VLDL-C
- Fibrates: lowers VLDL-triglycerides and VLDL-C
- Nicotinic acid: lowers VLDL-triglycerides and VLDL-C

Alternate approaches to drug therapy for lowering non-HDL-C
- High doses of statins (lower both LDL-C and VLDL-C)
- l\/loderate doses of statins and triglyceride-lowering drug (fibrate or nicotinic acid):

Caution: increased frequency of myopathy with statins + fibrates

Very High Triglycerides Goals of therapy:
(2500 mg/dL) - Triglyceride lowering to prevent acute pancreatitis (first priority)

- Prevention of CHD (second priority)
Triglyceride lowering to prevent pancreatitis:
- Very low-fat diet when TG >1 000 mg/dL (<1 5% of total calories as fat)
- l\/ledium-chain triglycerides when TG >lOOO mg/dL (can replace long-chain

triglycerides in diet)
- Institute weight reduction/physical activity
- Fish oils (replace some long-chain triglycerides in diet)
- Triglyceride-lowering drugs (fibrate or nicotinic acid): most effective
- Statins: not first-line agent for very high triglycerides (statins not powerful

triglyceride-lowering drugs)
Bile acid sequestrants: contraindicated-tend to raise triglycerides

Triglyceride lowering to prevent CHD:
- Efficacy of drug therapy to prevent CHD in persons with very high triglycerides not

demonstrated by clinical trials

a reciprocal increase in LDL concentrations.133 At the same

time, nicotinic acid therapy commonly raises HDL-choles-
terol concentrations by 20-30 percent. In persons with
contraindications to nicotinic acid or in whom this drug is

poorly tolerated, fibric acid derivatives (gemfibrozil 600
mg twice daily, fenofibrate 200 mg once daily) reduce

triglycerides by 40-60 percent, and cause a 15-25 percent
increase in HDL-cholesterol concentrations. Nevertheless,
fibrates often raise LDL-cholesterol levels by 5-30 percent

(by forming larger LDL particles). This reciprocal increase
in LDL cholesterol usually means that fibrates alone do
not lower non-HDL-cholesterol levels.953 Therefore, if
fibrates are employed it is usually necessary to combine

them with a statin to attain the non-HDL-cholesterol

goal.903 Supplements of long chain n-3 polyunsaturated
fatty acids present in fish oil, particularly eicosapentaenoic
acid at doses of 3 g/day, have been shown to reduce plas-
ma triglycerides by up to 30 percent, and at higher doses

(9 g/day) by up to 50 percent.959970 They represent an

alternative for use in combination with statins.

Rarely, persons with high triglycerides have familial

dysbetalipoproteinemia. In this condition, excess

triglycerides are transported in cholesterol-enriched

VLDL remnants (beta-VLDL). The same therapeutic
approaches are effective as in those with other genetic

Downloaded from http://circ.ahaj0urnals.0rg/ by guest on November 13, 2014

AM RNOO290108
Hikma Pharmaceuticals IPR2022-00215 Ex. 1008, p. 194 of 280



3336 {?ir:'::;,%a?ie:i;:s 5;i%e>e:t%r;riE.re>r' ?I$’:f;M, ;.?t’3::3.3

forms of high triglycerides. Weight reduction is effec-
tive in lowering beta-VLDL in overweight/obese
persons. Fibrates and nicotinic acid are particularly
efficacious for reducing but statins

also can be effective973.

Very high triglycerides (2500 mg/dL). When triglyc-
erides are very high (2500 mg/dL), drugs that raise

triglycerides should be identified and preferably discon-
tinued. Alcohol should be eliminated. lf hyperglycemia
is present, insulin or oral hypoglycemic drugs may be
started or increased in dosage. When triglyceride levels
are >l000 mg/dL, very low-fat diets (<15 percent of
total calories as fat) should be started immediately to
lessen chylomicronemia that contributes importantly to

very high triglycerides. Weight reduction and increased

physical activity as components of TLC should be

emphasized. Triglyceride-lowering drugs (fibrates or
nicotinic acid) are usually required and are efficacious
in persons with very high triglycerides and often can

prevent acute pancreatitis. Fibrates generally are the
most practical choice.974 Gemfibrozil (600 mg twice

daily) has been reported to reduce serum triglycerides
by a mean of 74 percent in persons with severe hyper-
triglyceridemia857 and eliminate chylomicrons from

plasma. Fenofibrate appears to be similarly effective in

persons with severe hypertriglyceridemia.975 The n-3
fatty acids likewise can lower triglycerides and may be
used as adjunctive therapy.959970 Nicotinic acid also is

effective, but high doses (>2 g/day) generally should be

used cautiously in persons with elevated serum glucose;
in these persons, nicotinic acid may worsen hyper-
glycemia. If the latter occurs, triglyceride levels may

actually rise. For most persons with extremely high
triglycerides, therapy can be considered successful if it

reduces serum triglycerides to <500 mg/dL; often it is

not possible to normalize triglycerides in these persons.
The first priority for persons with severe hypertriglyc-
eridemia is to prevent acute pancreatitis; a secondary
goal is to reduce risk for CHD.

In very rare circumstances, triglyceride and chylomi-
cron levels are extremely elevated from birth. Affected
persons usually have a genetic form of complete
absence of either lipoprotein lipase or apo C-ll, an
activator of lipoprotein lipase.950 These persons run
a high risk for pancreatitis throughout life. They are

unresponsive to triglyceride-lowering drugs. Treatment
consists of very low-fat diets, although the diet can be

supplemented with medium-chain triglyceride, which
does not form chylomicrons when absorbed.

tttw

a. Definition, causes and relationship to CHD

A low level of HDL cholesterol is associated with
increased risk for CHD and is classified as a major risk
factor for CHD. ATP lll sets HDL-cholesterol level of

<40 mg/dL as a categorical risk factor and designates it

a factor that modifies the LDL goal. The causes of low
HDL-cholesterol levels and postulated mechanisms for
its relationship to CHD are presented in Table Vll.3-l.

The causes of low HDL cholesterol also were presented
in Section ll.3. When serum triglycerides become

E7lemm %?ttt:rieeE;l;;%r"t:ii:
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Postulated Factors Associating
Causes of Low HDL Low HDL with CHD

Elevated serum
triglycerides

Direct atherogenic effect of
low HDL
Postulated mechanisms:

Decreased reverse cholesterol
transport
ncreased LDL oxidation
ncreased LDL aggregation

Very high carbohydrate ncreased arterial inflammation
intake (>60% of total Marker for atherogenic
energy) dyslipidemia ("lipid triad"):

VLDL triglycerides and
remnant lipoproteins
Small, dense LDL
_ow HDL cholesterol

Marker for metabolic syndrome
Abdominal obesity
Atherogenic dyslipidemia
Elevated blood pressure
Insulin resistance and elevated
plasma glucose

Prothrombotic state

Proinflammatory state

Cigarette smoking
Smoking lowers HDL cholesterol

Overweight and obesity*

Physical inactivity*

Cigarette smoking

Type 2 diabetes*

Certain drugsl
Genetic factors*

Overweight, obesity, physical inactivity, type 2 diabetes, and certain genetic
factors may exert their effects on HDL cholesterol levels in part through insulin
resistance and commonly through higher triglyceride levels.

T Drugs include beta-blockers, anabolic steroids, progestational agents.
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borderline high (l50-l99 mg/dL), I-lDL-cholesterol
levels begin to fall. When triglyceride levels are greater
than 150 mg/dL, I-lDL-cholesterol concentrations

frequently are <40 mg/dL in men (or <50 mg/dL in

women).124975 Thus, the term isolated low HDL can

be reserved for HDL-cholesterol levels <40 mg/dL in

the presence of serum triglycerides <l50 mg/dL. Causes
other than elevated triglycerides listed in Table Vll.3-l
account for most cases of isolated low HDL. In the

United States population, obesity and physical inactivi-

ty are major factors; genetic factors undoubtedly play
an important role as well in many persons.130 In rare

cases, genetic defects in metabolism of HDL alone
can cause isolated low HDL.

The relationship between HDL and CHD risk is com-

plex (see Table Vll.3-l). First, a low HDL per se may

directly promote the development of coronary athero-
sclerosis and predispose to Cl-ID. Several mechanisms
have been implicated: impaired reverse cholesterol
transport, loss of protection against atherogenicity of
LDL, and reduction in HDL-carried, anti-atherogenic
factors.110'115 Some persons with severe deficiency of
HDL do not manifest premature this sug-
gests that HDL is not uniquely involved in atherogene-
sis, as is LDL. But this finding does not rule out the

possibility that HDL provides some protection against

development of CHD. Second, a low HDL commonly
is a marker for atherogenic dyslipidemia (lipid triad)-
raised triglycerides and remnant lipoproteins, small
LDL particles, and low I-lDL.123v124 Both remnants and
small LDL may have independent atherogenic proper-
ties (see Section ll.3). Finally, a low HDL cholesterol
can be a marker for the metabolic syndrome; many
persons with isolated low HDL have the other risk fac-
tors characteristic of this syndrome.122 Besides athero-
genic dyslipidemia, these persons often have hyperten-
sion and insulin resistance, the latter being indicated by
the presence of abdominal obesity. Prothrombotic and
proinflammatory states typically are noted in persons
with the metabolic syndrome (see Section ll.6). Finally,
cigarette smoking reduces HDL-cholesterol concentra-
tions and represents another factor contributing to the

l-lDL-Cl-ID relationship in smokers.

E$;:ms:E?Es: 3337

b. Therapeutic considerations in persons with low
HDL cholesterol

1) Clinical trial evidence

Several clinical trials suggest that raising I-lDL-choles-
terol levels contributes to decreased risk for CHD (see
Section ll.3.c). Nonetheless, in these trials, changes in
other lipoproteins also have occurred. For this reason,

the benefit of raising HDL per se is not known with
certainty. Several clinical trials have recruited persons
with low HDL-cholesterol levels and no significant ele-
vations of triglycerides (Table Vll.3-2). These trials thus

provide information on the benefit of lipoprotein modi-
fication in persons with low HDL-cholesterol levels. For

example, the AFCAPS/TBXCAPS207 trial recruited men
and women without cardiovascular disease who had

relatively low HDL levels; in this study, LDL lowering
with lovastatin reduced risk for CHD. Similar results
were observed in persons with CHD treated with statins

(see Table ll.2-3). Furthermore, angiographic trials have
documented reductions in progression of atherosclerosis
in persons with low levels of HDL cholesterol treated
with fluvastatin in the Lipoprotein and Coronary
Atherosclerosis Study (LCAS)977 or with lovastatin in

the Post Coronary Artery Bypass Graft Trial.434 In the
latter trial, LDL-cholesterol levels were reduced moder-

ately and markedly in two arms of therapy. For those

subjects with low HDL-cholesterol levels, there was a

marked reduction in risk in the group with LDL-choles-
terol levels of 95 mg/dL as compared to 135 mg/dL.
Finally, meta-analyses of statin trials showed no differ-
ence in benefit of LDL lowering between high HDL and
low HDL strata (Table ll.2-3). These studies taken

together document that lowering LDL cholesterol in

persons with isolated low HDL significantly reduces
risk for CHD.

The VA-l-llT study48 specifically targeted persons with
isolated low HDL for gemfibrozil therapy. Persons in
this trial had low levels of HDL cholesterol (mean
32 mg/dL), only modestly elevated triglycerides (mean
161 mg/dL), and LDL-cholesterol concentrations

<l40 mg/dL (mean 111 mg/dL). The reduction in

major cardiovascular events in this trial observed with
gemfibrozil therapy was attributed in part to raising
HDL-cholesterol levels. Likewise, the decrease in major
coronary events during gemfibrozil therapy in the
Helsinki Heart Study139 was estimated to be due partly
to an increase in HDL-cholesterol levels.
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(I Inlcal of
Benefit of Therapy for
Persons with Low HDL

Aggregate Evidence from
Literature Review on HDL
Response to Therapy

,:. Statin trials*: LDL-lowering
therapy reduces CHD risk in

persons with low HDL

Weight reduction
5-20% increase in HDL

Physical activity

:
5-30% increase in HDL

LIPID Smoking cessation
WOSCOPS 5% increase in HDL
AFCAPS/TexCAPS

_ LCAS
Statin therapy

_ POSt_CABG
5-1 0% Increase In HDL

Fibrate therapy
Nicotinic acid trials:

_ 5% increase in HDL
Nicotinic acid effectively
raises HDL
Coronary Drug Project
indicated that nicotinic
acid reduces major
coronary events

Nicotinic acid therapy
15-30% increase in HDL

Fibric acid trials:
Fibrates favorably modify
atherogenic dyslipidemia
Multiple fibrate trials in

aggregate produce
favorable trend for
reduction of CHD events

(see Section ll.3)

See List of Studies appendix for listing of the full names of these clinical trials.

2) Recommendations for low HDL cholesterol in
persons with CHD or CHD risk equivalents, 10-year
risk >20 percent

Low I-lDL-cholesterol levels are common in persons
with CHD or CHD risk equivalents. In these persons,
the primary target of therapy is LDL cholesterol. If the
person with low HDL cholesterol has the metabolic

syndrome, TLC should emphasize weight reduction
and increased physical activity. Consideration can also
be given to using a drug to modify HDL metabolism.
For example, the VA-l-HT trial evaluated the effects
of gemfibrozil therapy in CHD patients with low
I-lDL;48 the significant reduction of major coronary
events observed in this trial supports the efficacy of
this approach. Nicotinic acid can be used instead of a

fibrate; it has the advantage of raising HDL cholesterol
two- to three-fold more than fibrates. Finally, the

combined use of an LDL-lowering drug with either
a fibrate or nicotinic acid is attractive for high risk
persons with isolated low HDL to improve the whole

lipoprotein profile. Using drugs in combination may
increase the likelihood of side effects.

3) Considerations for persons with low HDL choles-
terol in other risk categories, 10-year risk S20 percent

In persons Without CHD or CHD risk equivalents, low
HDL cholesterol counts as a risk factor that modifies
the goal for LDL cholesterol. The first line of therapy
for isolated low HDL is to maximize life habit changes.
These include all components of TLC-reduction in

cholesterol-raising nutrients, LDL-lowering options,

weight reduction, and increased physical activity. The

AFCAPS/TexCAPS trial demonstrated that LDL lower-
ing in persons with low HDL reduces CHD risk.207

Whether a drug to modify atherogenic dyslipidemia,
i.e., fibrate or nicotinic acid, could achieve similar
benefit in primary prevention is uncertain because
primary prevention trials with these drugs have not

targeted persons with isolated low HDL.

Persons with low HDL cholesterol and 0-1 other risk
factor can present a quandary for clinical management.
Apparently some forms of low HDL are atherogenic,
whereas others are not. Some authorities advocate the
use of emerging risk factors to assist in risk assessment
in apparently low risk persons with low HDL. For

example, noninvasive assessment of coronary or
carotid atherosclerosis by coronary EBCT or carotid

sonography, respectively, could assist in identifying
which persons with low HDL-cholesterol
levels are at higher risk.

E.%ilmet:it:

a. Definition of diabetic dyslipidemia

The term diabetic dyslipidemia essentially refers to

atherogenic dyslipidemia occurring in persons with
type 2 diabetes.144 It is characterized by elevated
TGRLP, small LDL particles, and low I-lDL-cholesterol
concentrations. Diabetic dyslipidemia must be consid-
ered as one component of the metabolic syndrome,
which is exceedingly common in persons with
type 2 diabetes.
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b. Role of elevated LDL and other risk factors in causation
of CHD in persons with diabetes (Table VII.4- 1)

LDL-cholesterol levels in persons with diabetes

typically are not higher than those of persons without
diabetes who are matched for age, sex, and body
weight.978980 Nonetheless, since LDL levels are rela-

tively high in populations such as the United States, it

is invalid to conclude that elevated LDL cholesterol is

not a significant risk in persons with type
2 diabetes.979 Moreover, the number of LDL particles
in persons with type 2 diabetes usually is greater than
is reflected by LDL-cholesterol levels because LDL par-
ticles are small and partially depleted of cholesterol.981
Moreover, the adverse atherogenic interaction between

aisi’ E$;:ms:E?Es: EIil};~_1EEg;Es:?Sem":E.;=w 3339

elevated LDL and other risk factors of the metabolic

syndrome imparts greater pathological significance to
LDL cholesterol in type 2 diabetes.

The importance of LDL cholesterol in type 2 diabetes
is confirmed by reports from major clinical trials of
statin therapy. The 43, CARE, and LIPID trials205v435v435
each contained subgroups of persons with diabetes.

Subgroup analysis of each of these trials revealed a

strong trend towards reduction in major coronary
events with LDL lowering in persons with diabetes.
In the 4S trial203204 and CARE study,205 reductions in

major coronary events in subgroups with diabetes were

statistically significant. In the LIPID trial the apparent
reduction in risk in persons with diabetes, although not

l2Isk Factor

LDL cholesterol

Evidence and Mechanisms

Borderline high LDL cholesterol (1 30-1 59 mg/dL) common in persons with diabetes
High LDL cholesterol (2160 mg/dL) occurs at average rates in persons with diabetes
Statin trials Show benefit from LDL-lowering therapy
4S trial:435 Simvastatin therapy reduced CHD events in persons with diabetes by 53%
CARE/LIPID pooled data:47 pravastatin therapy significantly reduced CHD events in persons
with diabetes

Atherogenic dyslipidemia 5?? High triglycerides, low HDL, and small LDL common in type 2 diabetes
Elevated triglycerides appear to be an "independent" risk factor in persons with diabetes

Hyperglycemia Hyperglycemia is an independent risk factor for CHD
Several mechanisms postulated

Glycation of arterial wall proteins
Atherogenic advanced glycation end-products (AGES)
Induction of a proinflammatory state

Treatment of hyperglycemia reduces microvascular complications in both type 1 diabetes and
type 2 diabetes
Treatment of hyperglycemia may reduce macrovascular complications (DCCT)i98
Ongoing clinical trials are underway to further test efficacy for glycemic control on

macrovascular clinical events

Hypertension :2 Increased frequency of hypertension in persons with diabetes
Commonly associated with insulin resistance
Diabetic renal disease may be a factor
Hypertension major cause of morbidity in persons with diabetes
Treatment of hypertension reduces cardiovascular morbidity in persons with diabetes
(U KpD3)2o1,2o2

Cigarette smoking

Gender considerations

Cigarette smoking compounds the risk for CHD accompanying diabetes

The protective effect of female sex against CHD is reduced in persons with diabetes
Therefore, treatment guidelines are the same for men and women with diabetes

Prothrombotic state Persons with diabetes have higher levels of prothrombotic factors than nondiabetic persons;
these may contribute to higher risk for CHD in persons with diabetes

Proinflammatory state Persons with diabetes have higher levels of proinflammatory factors than nondiabetic
persons; these may reflect increased risk for major coronary events in persons with diabetes
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statistically significant, was consistent with the benefit
found in other subgroups. In a more recent pooled
analysis of pravastatin studies (CARE + LIPID),
patients with diabetes had a significantly reduced risk
for CHD on drug therapy.47205 Thus, the combined
results of three major clinical trials strongly suggest
that LDL-lowering therapy in CHD patients with

type 2 diabetes reduces risk for CHD similarly to
that observed in persons without diabetes (see Table

II.12-4). Unfortunately, few clinical trial data are avail-
able on the efficacy of LDL lowering in diabetic persons
without CHD (primary prevention). Nonetheless, on the
basis of secondary prevention trials, the ATP III panel
concludes that LDL cholesterol is the primary lipid tar-

get in persons with diabetes.

Persons with diabetes often have other abnormalities
in serum lipids and lipoproteins that may contribute
to the increased risk for CHD accompanying diabetes.
The term diabetic dyslipidemia is synonymous with

atherogenic dys1ipidemia.143-145 It must be recognized,
nonetheless, that abnormalities in lipids and lipopro-
teins represent only one factor among several that
are responsible for the increased risk in persons with
diabetes. Other factors include hypertension, hyper-
glycemia, insulin resistance, excessive glycation
of cellular proteins, increased amounts of advanced

glycation end-products (AGES), increases in proinflam-
matory and prothrombotic factors, and cigarette
smoking. The importance of controlling nonlipid risk
factors is emphasized by controlled clinical trials.
The UKPDS showed that treatment of hypertension
improved cardiovascular outcome in persons with type
2 diabetes.200202 In addition, the DCCT198 found that

improved glycemic control in persons with type
1 diabetes significantly reduced microvascular

complications with a trend towards reduction in
macrovascular events including myocardial infarction.
Thus, maximal reduction in cardiovascular risk in per-
sons with diabetes requires a multifactorial approach in

which all of the major risk factors are treated.

c. Therapeutic recommendations for lipoprotein
disorders in persons with diabetes

1) Special therapeutic considerations according to
LDL-choIestero11eVe1 (Table VII. 4-2)

Since diabetes falls into the category of CHD risk

equivalent, the goal for LDL cholesterol in persons

with diabetes, particularly type 2 diabetes, is <100
mg/dL. The rationale for identifying diabetes as a CHD
risk equivalent was given in Section II. 1 2.b. Nonetheless
clinical experience and judgment are required for the

management of lipids when persons have diabetes.
There is widespread agreement that LDL cholesterol
should be reduced to less than 130 mg/dL in almost
all persons with diabetes, and the American Diabetes

Association recommends an LDL-cholesterol goal of
less than 100 mg/dL in most diabetic persons.982

TLC should be started in all persons when LDL cholesterol
is 2130 mg/dL. Most persons with diabetes will require an

LDL-lowering drug to reach the LDL goal of <100 mg/dL.
If the patient also has high triglycerides (2200 mg/dL),
non-HDL cholesterol will be a secondary target.

Simultaneous control of other risk factors is essential.

When baseline LDL-cholesterol levels are in the range
of 100-129 mg/dL, several therapeutic options are
available. First, maximal changes in life habits, includ-
ing reduction of saturated fat and cholesterol intakes,
use of LDL-lowering dietary options (plant
stanol/sterols and increased viscous fiber), weight
reduction, and increased physical activity may achieve
an LDL-cholesterol level <100 mg/dL in some persons
without the need for LDL-lowering drugs. Second, in

those who do not achieve an LDL cholesterol <100
mg/dL with TLC alone, an LDL-lowering drug can be
added to the regimen. Alternatively, a drug (i.e.,
fibrate) that primarily targets atherogenic dyslipidemia
can be used. Without question, maximal control of

nonlipid risk factors, e.g., hyperglycemia and hyperten-
sion, is necessary in persons with low LDL levels. In
persons with type 2 diabetes in whom LDL-cholesterol
levels have been reduced into the range of 100-129
mg/dL on LDL-lowering drugs, clinical judgment is

required to determine whether or how to intensify

therapy. One option is to increase the dose of the LDL-

lowering drugs to further reduce LDL-cholesterol levels
to <100 mg/dL; along this line, two LDL-lowering
drugs (e.g., statin + bile acid sequestrant) can be com-
bined. Alternatively, intensification of LDL-lowering
therapy with TLC may sufficiently lower LDL levels
without changing drug therapy. Finally, a fibrate can be
added to an LDL-lowering drug to improve athero-
genic dyslipidemia. The advantage of combining a

fibrate with an LDL-lowering drug is that the overall

lipoprotein pattern is improved. The disadvantage is

that it increases the risk for severe myopathy.
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LDL-Cholesterol Level Special Therapeutic Considerations

LDL 2130 mg/dL Initiate TLC in all persons
Many persons with type 1 or type 2 diabetes, will require LDL-lowering drugs (statins usually first
choice)
LDL goal: <100 mg/dL
lf triglycerides 2200 mg/dL, non-HDL-C goal: <130 mg/dL
lf LDL 2130 mg/dL, LDL-lowering drug usually indicated along with TLC

Type 1 diabetes: clinicaljudgment required for how intensively to employ LDL-lowering therapy
to reach an LDL of <100 mg/dL (however, consider LDL-lowering drug if LDL 2130 mg/dL)
Type 2 diabetes: generally delay management of atherogenic dyslipidemia until LDL goal has
seen achieved
ftriglycerides 2200 mg/dL, consider treatment with fibrate or nicotinic acid (either as

alternative to or in combination with LDL-lowering drug) to achieve goal for non-HDL-C
ntensively treat nonlipid risk factors (hypertension, cigarette smoking, hyperglycemia)
f nicotinic acid is employed, use relatively low doses (<3 g/day)

Baseline LDL =2 nitiate TLC in all persons
100-129 mg/dL ntensively treat nonlipid risk factors

Consider therapeutic options: intensive TLC; LDL-lowering drug; drug to lower triglycerides or
raise HDL; control of nonlipid risk factors
ftriglycerides 2200 mg/dL, non-HDL-C goal: <130 mg/dL
ftriglycerides 2200 mg/dL, consider treatment with fibrate or nicotinic acid (either as alternative
to or in combination with LDL-lowering drug) to achieve goal for non-HDL-C
f nicotinic acid is employed, use relatively low doses (<3 g/day)

On-Treatment LDL ntensify TLC in all persons
100-129 mg/dL ntensively treat nonlipid risk factors

ftriglycerides <200 mg/dL, consider intensifying LDL-lowering therapy (e.g., higher dose of statin
or combining a statin with a bile acid sequestrant)
ftriglycerides 2200 mg/dL, consider adding fibrate or nicotinic acid to statin therapy to achieve
non-HDL-C goal <130 mg/dL*
f nicotinic acid is employed, use relatively low doses (<3 g/day)

Baseline LDL <100 mg/dL nitiate TLC in all persons to reduce overall risk
ntensively treat nonlipid risk factors
ftriglycerides 2200 mg/dL, consider using a fibrate or low-dose nicotinic acid to achieve non-
-lDL-C goal <130 mg/dL.
f nicotinic acid is employed, use relatively low doses (<3 g/day)

The combination of statins plus fibrate is accompanied by increased risk for myopathy. Persons should be instructed to be aware of the signs and symptoms
of myopathy and report these immediately to their physician.

For LDL lowering, statins are usually the drugs of they do not reduce VLDL cholesterol, and in some
choice in persons with diabetic dyslipidemia. They are persons, actually raise triglyceride levels.

highly efficacious for LDL reduction, and they are well
tolerated by persons with diabetes. Post hoc analysis When baseline LDL cholesterol is <1OO mg/dL, the
of major clinical trials shows that statins reduce risk non-HDL cholesterol should be estimated to determine
for major coronary events in persons with diabetes. whether it is still a target for cholesterol-lowering
Moreover, statins lower VLDL remnants as well as therapy. TLC is indicated for treatment of atherogenic
LDL, and often can achieve the secondary goal for dyslipidemia and the metabolic syndrome. Other risk
non-HDL cholesterol in hypertriglyceridemic persons factors should be controlled. If the triglyceride level is

with diabetes. Bile acid sequestrants also can be used 2200 mg/dL, use of a fibrate or a low dose of nicotinic

for LDL lowering in persons with diabetes.845 However, acid (<3 g/day) may assist in achieving the non-
HDL-cholesterol goal of <l30 mg/dL.859

Downloaded from http://circ.ahaj0urnals.0rg/ by guest on November 13, 2014

AMRNOO290114
Hikma Pharmaceuticals IPR2022-00215 Ex. 1008, p. 200 of 280



3342 {?irr::;M?irr;:s .E;i%e>e:er;wE.re>r' ?I$’:’,;M, ;.?r’3::3.3

2) Comments on specific drug classes used in manage-
ment oflipid disorders in persons with diabetes

Statins are first-line therapy for reducing LDL-
cholesterol levels in persons with diabetes and they are

generally well tolerated. They have the advantage of

lowering VLDL cholesterol as well as LDL cholesterol;
thus they can assist in attaining the non-HDL-choles-
terol goal when triglyceride levels are 2200 mg/dL. Bile
acid sequestrants also are effective LDL-lowering drugs
in persons with diabetes.845 Their potential utility for
LDL lowering either as monotherapy or in combina-
tion with statins should not be overlooked. They gener-

ally are not contraindicated simply because of their

tendency to raise triglycerides. Nonetheless, triglyceride
levels should be monitored.

Fibrates favorably modify diabetic dyslipidemia. They
are well tolerated, and do not worsen hyperglycemia.
They probably produce some reduction in CHD risk,
and could be used in persons who have low LDL-
cholesterol levels and atherogenic dyslipidemia.48 In
addition, they can be combined with statins to improve
the overall lipoprotein pattern.974 For many years,
fibrates were considered first-line therapy for persons
with diabetes. However, the results of recent clinical
trials now favor use of statins before fibrates in most

persons. Still, the combination of statin + fibrate is

attractive in persons with diabetes who have athero-
genic dyslipidemia but in whom LDL lowering is

required to achieve the LDL-cholesterol goal. Clinical
trials are currently underway to test the efficacy of
statin + fibrate in treatment of diabetic dyslipidemia.

Nicotinic acid also has a favorable effect on diabetic

dyslipidemia. Recent clinical trials850v851 in persons
with diabetes indicated that low doses of nicotinic

acid are accompanied by only modest deterioration
in glucose control with no changes in HbAlC levels.

Unfortunately, nicotinic acid therapy can increase

insulin resistance983984 and clinical experience has
shown that in rare instances, diabetic dyslipidemia
is worsened with nicotinic acid therapy.

Treatment with hypoglycemic agents also can improve
diabetic dyslipidemia. lnsulin therapy, sulfonyl ureas,

metformin, and glitazones can all lower triglyceride
levels. Although they may not be as effective as fibrates
in modifying atherogenic dyslipidemia, control of

hyperglycemia should be maximized before considering

a fibrate in combined lipid-lowering drug therapy.
lf hypertriglyceridemia can be adequately controlled

by glucose-lowering therapy, a lipid-lowering drug may
not be needed.

3%.

Hypothyroidism. A low level of thyroid hormone raises

LDL-cholesterol levels. The importance of this condi-
tion is that some persons have masked

”

or subclinical

hypothyroidism. For this reason, any patient with LDL
cholesterol >160 mg/dL should be tested for hypothy-
roidism.

Nephrotic syndrome. This condition is characterized by
proteinuria, edema, and severe hyperlipoproteinemia.
Elevation of LDL cholesterol is the major lipid abnor-

mality, whereas hypertriglyceridemia develops in some

persons. There is evidence that nephrotic dyslipidemia
increases risk for Cl-lD.985'987 Therefore, if hyperlipi-
demia persists despite specific treatment for renal dis-
ease, consideration can be given to use of cholesterol-

lowering drugs. Although several lipid-lowering agents
appear to modify elevated lipid levels, statins are par-

ticularly effective.988'991

Other renal disorders. Various dyslipidemias have been

reported in persons with chronic renal failure, in those
on hemodialysis, and in persons following transplanta-
tion.992 Hypertriglyceridemia and low HDL-cholesterol
levels are the most frequently described lipid abnormal-
ities with chronic renal failure and

Hypercholesterolemia and hypertriglyceridemia often
occur in persons following renal transplantation.995995
Although persons with these conditions have been

reported to be predisposed to CHD, they often have
other risk factors (e.g., hypertension, smoking, and dia-

betes) that deserve primary attention. Few studies have
been carried out on treatment of dyslipidemia in these
conditions, and a cautious approach should be taken
since these persons are prone to drug side effects. For

example, they are at increased risk for severe myopathy
from both fibrates and statins.

Obstructive liver disease. Biliary obstruction can lead
to severe hypercholesterolemia that is resistant to con-

ventional cholesterol-lowering drugs. The only effective

therapy is treatment of the underlying liver or biliary
tract disease.
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Protease-1'nh1'b1'tor induced dyslipidemia. Although
protease inhibitors have improved morbidity and mor-

tality in patients with human immunodeficiency virus

(HIV), these drugs unfortunately can cause serious

metabolic disorders.997999 The latter include peripheral
lipodystrophy, increased visceral fat, hyperlipidemia,
insulin resistance, and diabetes. The lipid pattern

typically is that of atherogenic dyslipidemia (elevated
triglyceride and low HDL-cholesterol levels). The
mechanisms underlying the metabolic complications
are unknown, although they resemble those of a genet-
ic disorder called familial partial lipodystrophy.1000
To date there is limited experience with lipid-lowering

drugs for treatment of protease-inhibitor induced

lipodystrophy. However, clinical experience indicates
that both fibrates and statins will reduce serum

triglycerides and cholesterol in this condition.997
Fibrates may be especially useful to prevent the occur-

rence of acute pancreatitis associated with severe

hypertriglyceridemia.

with

In 1990, NHLBI published a report of a working
group on management of patients with concomitant

high blood cholesterol and hypertension.172v173 The
major findings of this report are reviewed and updated
in this section. Both high blood cholesterol and high
blood pressure are common in U.S. adults, and these
two conditions frequently coexist. Persons with high
blood cholesterol have a higher than expected preva-
lence of hypertension, and persons with hypertension
have a higher than expected prevalence of high blood
cholesterol. According to unpublished data from

NHANES II, 40 percent of the 51 million individuals
with hypertension (blood pressure 2140/90 mmHg or

currently taking antihypertensive medications) have
cholesterol levels 2240 mg/dL, and 46 percent of those
with cholesterol levels 2240 mg/dL have hypertension.
The risk gradient for blood pressure (systolic and dias-

tolic) is similar to that for serum cholesterol; the higher
the blood pressure, the greater the risk of CHD.1001
In persons with both elevated cholesterol and high
blood pressure, CHD risk is synergistically increased.

Conversely, reducing blood pressure, like cholesterol

lowering, decreases risk for cardiovascular disease.1002

M E$;:ms:E?Es: EIil};~;EEg;Ee.?Se:r:Em 3343

a. Therapeutic considerations

In persons with concomitant hypertension and hyper-
cholesterolemia, both conditions should be treated

aggressively, especially in persons with known CHD.
Diet and other lifestyle therapies are the essential first
steps of therapy for elevations of both blood pressure
and cholesterol. The principles of dietary therapy are
similar in both cases and include reductions of calories,
saturated fat, cholesterol, and alcohol consumption;
sodium reduction and ample potassium intake are also
important for control of hypertension. The recom-

mended diet should emphasize fruits, vegetables, and
low-fat dairy products.7551003 In overweight persons,

weight reduction is very important and essential to the
management of elevated blood pressure1004 as well as

for high blood cholesterol. Persons should be reminded
that weight reduction and control is a chronic rather
than an acute treatment and that successful weight
control will be achieved only through long-term
lifestyle modification that emphasizes both nutritional
balance and physical Exercise is also
important because of its benefits on cardiovascular fit-
ness and weight reduction as well as lowering of blood
pressure and cholesterol.238 Smoking cessation should
also be included in the life habit changes required to

improve cholesterol and blood pressure levels.

b. Effects of antihypertensive agents on serum lipids

Several antihypertensive agents affect serum lipid lev-
els, whereas others do not.10051007 For example, calci-
um channel antagonists, angiotensin converting enzyme
inhibitors, hydralazine, minoxidil, potassium-sparing
diuretics, and reserpine have minimal if any effects on

serum lipids. Higher doses of thiazide diuretics can

cause modest and often transient elevations (5-10
mg/dL) in serum total and LDL cholesterol and serum

triglycerides with little or no adverse effects on HDL
cholesterol. The effects of loop diuretics are similar to
those of thiazides with increases in total and LDL cho-
lesterol, whereas HDL-cholesterol levels are generally
lower in persons on furosemide. Data regarding inda-

pamide are inconclusive, but suggest a neutral effect.

Alpha-1-adrenergic blockers and centrally acting alpha-
2-receptor agonists have a slight beneficial effect on

blood lipids by decreasing total and LDL cholesterol.
In general, beta-blockers without intrinsic sympath-
omimetic activity (ISA) or alpha-blocking properties
tend to reduce HDL cholesterol, increase serum
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triglycerides, and have variable effects on total serum

cholesterol. These effects are very modest and should
not play a role in the selection of specific antihyperten-
sive agents. Beta-blockers with ISA and the beta-blocker
labetalol (which has alpha-l-adrenergic blocking prop-
erties) produce no appreciable changes in lipid levels.

The effects of antihypertensive drugs on the efficacy of
lipid-lowering agents have not been carefully evaluated,
but among participants in the Lipid Research Clinics
Coronary Primary Prevention Trial (LRC-CPPT), those
who were taking thiazide diuretics did not reduce LDL
cholesterol as much as those who were not using thi-
azide Regardless of the potential of
thiazide diuretics to raise serum cholesterol levels, they
are still considered to be first-line therapies for hyper-

Moreover, lower doses of thiazides
appear to have less of a cholesterol-raising action as

well as few other side For these reasons,
use of lower doses of thiazides need not be excluded
in antihypertension regimens in persons undergoing
clinical cholesterol management.

c. Selection of antihypertensive therapy

When lifestyle measures alone do not achieve desired

goals, the addition of drug therapy may be required.
Selection of drug therapy requires consideration of ben-
efits, effects of therapy on quality of life, concomitant
diseases, and costs. In general, selection of specific
antihypertensive drugs for persons with elevated LDL-
cholesterol levels should follow the guidelines outlined
in the Sixth Report of the Joint National Committee
on Prevention, Detection, Evaluation, and Treatment of

High Blood Pressure.150v151 Selection of lipid-lowering
agents in persons with elevated blood pressure should
follow the guidelines listed elsewhere in this report.

Drug therapy for uncomplicated hypertension should

begin with a diuretic or beta-blocker. In older patients,
a diuretic is preferred and a dihydropyridine (DI-IP)
calcium antagonist can be considered. In certain

comorbidities (such as CAD, heart failure, renal dis-
ease, and diabetes), angiotensin converting enzyme
inhibitors or calcium antagonists have special indica-
tions. Alpha blockers should not be used as monother-
apy or in those at risk for developing heart failure.1011
Diuretics may slightly raise LDL-cholesterol levels
and some beta-blockers may depress HDL-cholesterol

levels, but these drugs should not be avoided if their
non-use means less than optimal blood pressure con-
trol; further, their possible adverse effects on lipids
should be balanced by considerations of efficacy, toler-

ability, cost, and adherence. Some persons will have
strong indications for one of these medications (for
example, beta-blockers in the post-myocardial infarc-
tion patient and diuretics in persons with salt-depen-
dent hypertension). Therefore, they are not contraindi-
cated even in the presence of the dyslipidemia. Some
persons are not sensitive to the adverse effects of
diuretics on lipids, and in others a low-saturated-fat,
low-cholesterol diet will blunt or negate these effects.
It should be noted that in the Systolic Hypertension in
the Elderly Program,171 use of low doses of thiazides

and/or beta-blockers reduced both stroke and Cl-ID in

older persons and in fact had limited adverse effects on

lipids.1012 Thus any adverse effect on plasma lipids in

this trial did not offset their net beneficial effect.

d. Selection of lipid-lowering therapy

Selection of drug therapy for persons with elevated
cholesterol is discussed in depth elsewhere in this
document. Several potential adverse effects on blood
pressure control may occur and should be kept in
mind. Bile acid sequestrants may decrease absorption
of thiazide diuretics and propranolol, and medications
should be given 1 hour before or 4 hours after the bile
acid sequestrant. Nicotinic acid may enhance the fall
in blood pressure due to antihypertensive vasodilators.
Fibric acids are more likely to produce myopathy in

persons with renal failure; therefore, dosage should be
decreased and persons carefully monitored. The FDA
lists no specific drug interactions between statins and

antihypertensive agents; however, patients with some
forms of renal disease may be at increased risk for

myopathy with statin therapy.1013'1015

e. Compliance with therapy

Although the risks of elevated blood pressure and cho-
lesterol levels are well-known, and the benefits of treat-
ment well established, many persons are not adequately
controlled. In the case of hypertension, more than half
of persons are either untreated or inadequately treated.
Poor adherence to therapy is a major reason for inade-
quate control of high blood pressure. Approximately
50 percent of persons with hypertension fail to keep
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followup appointments, and only 60 percent take their
medications as prescribed. Efforts aimed at improving
control of hypertension and hypercholesterolemia must
address barriers to effective adherence. These include

poor doctor-patient communication, cost of therapy,
and side effects of medications. Lack of attention

(complacency) to achieving treatment goals by health
care providers is another important reason for inade-
quate control rates of hypertension.1015 Physicians and
patients must be mutually committed to the goals of

therapy and achieving control of the risk factor.

Physicians must communicate instructions clearly and

prescribe therapies that are effective, affordable, and
have minimal or no adverse effects on the patient’s
quality of life or overall cardiac risk profile. Persons
must follow recommendations and alert their physi-
cians to any problems with their medications-

particularly those relating to side effects and cost.
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Therapeutic recommendations in this report are based

heavily on evidence from controlled clinical trials.
Nonetheless, randomized clinical trials have not been
carried out to address all therapeutic questions pertain-
ing to all age groups, both sexes, and different

racial/ethnic groups. Consequently, ATP lll recommen-
dations for various groups often must be made by com-

bining what has been learned from clinical trials with
other lines of evidence such as epidemiological find-
ings. Fortunately, a large number of clinical trials have

produced a very large set of consistent results that
allow for considerable confidence in projections of ben-
efits and drawbacks of cholesterol-lowering therapy in

groups that have not been subject to clinical trials. In
the discussion to follow, the ATP lll panel has crafted
its recommendations for different population groups
from general evidence statements and general recom-

mendations developed in previous sections. No attempt
will be made to grade the category and strength of
evidence for all recommendations made in this section.

%Ee::lmir:iel-:. %{Em':lle:%mE:l;;%i"r;:ll

Risk Level Special Considerations

CHD and CHD risk equivalents

10-year risk >20%

3349

1.

Men of middle-age (35-65 years) are at increasing
risk for CHD as they progressively age. Up to one-third
of all new CHD events and about one-fourth of all

CHD deaths occur in middle-aged men.1017 Most of
the excess risk for CHD morbidity and mortality in
middle-aged men can be explained by the major risk
factors-cholesterol disorders, hypertension, and ciga-
rette smoking.10v11 Men are predisposed to abdominal

obesity, which makes them particularly susceptible to

the metabolic syndrome. Consequently, metabolic risk
factors (elevated cholesterol and triglycerides, low
HDL cholesterol, and elevated blood pressure) appear
earlier in men than women. Table Vlll. 1-1 summarizes

factors to consider when applying ATP lll guidelines
to middle-aged men.

mr in

Strong evicence of risk reduction from LDL lowering with statin therapy
ac Strong trend for risk reduction from drug treatment of atherogenic dyslipidemia (see section ll.3.d)

Consider fiorates or nicotinic acid as a second lipid-lowering drug in persons with low HDL and
_DL-C goal <100 mg/dL

ultiple (2+) risk factors

10-year risk 10-20%

_DL-C goal <130 mg/dL

ultiple (2+) risk factors

10-year risk <10%

_DL-C goal <130 mg/dL

0-1 risk factor

10-year risk <10%

LDL-C goal <160 mg/dL

atherogenic dyslipidemia
High preva ence of metabolic syndrome (requires intensive life-habit changes)

Strong evicence of risk reduction from LDL lowering with statins (WOSCOPS/AFCAPS) and bile
acid sequestra nts (LRC-CPPT)
Consider LDL-lowering drugs when LDL-C is >160 mg/dL
Consider LDL-lowering drugs when LDL-C remains at 130-159 mg/dL after TLC Diet
Emerging risk factors: testing optional to raise risk level

Strong evicence of risk reduction from LDL lowering with statins (AFCAPS)
Consider LDL-lowering drugs when LDL-C is >160 mg/dL
Emphasize TLC when LDL-C is 130-159 mg/dL
- Consider nondrug therapeutic options-plant stanols/sterols and increased viscous fiber
- Intensify weight control and physical activity when metabolic syndrome is present
Emerging risk factors: testing optional to raise risk level

Consider LDL-lowering drugs when LDL-C is 2190 mg/dL
LDL-lowering drug is optional when LDL-C is 160-189 mg/dL
- Factors favoring drug therapy: higher end of age range, presence of emerging risk factors (if

measured), obesity, cigarette smoking, positive family history, very low HDL-C
Emphasize public health message (including heart healthy diet) when LDL-C <160 mg/dL
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CHD is a major cause of death in women as well as

men and it ultimately kills as many women as men.1017
However, the onset of CHD is delayed by some 10-15
years in women compared to men; thus ATP lll defines
age as a risk factor in women at age 55, compared to

age 45 for men. Since the onset of CHD is delayed
by 10-15 years in women compared to men, it seems

appropriate to include comments on treatment of
women up to age 45 under younger adults (see Vlll.4
below) and to restrict comments for older persons
to women age >75 years (see Vlll.3 below). Thus
comments in this section will apply to women in the
age range of 45 to 75 years. It is only at age 75 and
above that CHD rates of women approximate those
of men.1017 Because there are more older women than
older men, the lifetime risk of CHD is almost as high
in women as in men. The reasons for the disparity in

ages of onset of CHD between women and men are
not fully understood. The Framingham Heart Study
could not explain the gender disparity solely on the
basis of the major risk factors. Nonetheless, patterns
of risk factors often differ between men and women.

For example, blood pressure, LDL cholesterol, and

triglycerides rise at an earlier age in men than in
women. Moreover, HDL-cholesterol levels are on

average some 10 mg/dL lower in adult men than in
women. This latter difference is established at puberty
when HDL-cholesterol levels decrease in males but
not in females. Since a 10-mg/dL difference in HDL
cholesterol is projected to account for a 20-30 percent
difference in CHD event rates over the short term,90
this difference over the adult lifespan could account
for a significant portion of the gender disparity
between men and women.

Although the magnitude of risk factors on average may
vary between women and men, all of the major risk
factors raise the risk for CHD in women.10 This is true
for lipid risk factors including LDL cholesterol and
HDL cholesterol. Moreover, triglycerides appear to be
an even more powerful risk factor in women than in
men_89,1018-1021

A commonly cited reason for the gender difference is

a protective effect of estrogen in women. Data in sup-
port, however, are open to varying interpretations.
For example, while oral estrogens increase HDL
cholesterol and decrease LDL cholesterol, they also

increase the potential for coagulation and possibly for
inflammation.889v10224024 Oral estrogens do not mimic

the physiologic role of endogenous estrogen, which is

released into the systemic rather than the portal circu-

lation. When given through the transcutaneous route,

estrogen does not in fact increase HDL cholesterol and
has a more modest effect on LDL cholesterol and on

coagulation factors than oral estrogen.1025-1028 There
is no acceleration of CHD rates at about the age of
menopause as endogenous estrogen levels wane; but
as in males, the rates simply increase in a log-linear
fashion with age. There is very little or no decrease
in HDL cholesterol in cohorts followed across the
transition through the menopause.1029 Observational
studies have consistently suggested that postmeno-

pausal estrogen users are at lower risk of CHD than
non-users. However, these studies are confounded by a

number of powerful biases that may account for
a large overestimation of potential benefit.1030'1032

Special considerations for management of serum choles-
terol in women (ages 45-75 years) are presented in Table
Vlll.2-1. ATP lll does not recommend different guide-
lines for men and women, but several nuances of differ-
ence are noted by comparison of Tables Vlll.1-1 and
Vlll.2-1 for middle-aged men and women, respectively.

{mw:2*:r@

Most new CHD events and most coronary deaths
occur in older persons.1033 This is because older per-
sons have accumulated more coronary atherosclerosis
than younger age groups. Clinical trial data indicate
that older persons with established CHD show benefit
from LDL-lowering Therefore, bene-
fits of intensive LDL lowering should not be denied to

persons with CHD solely on the basis of their age.

To reduce the prevalence of CHD in older persons,
risk factors should be controlled throughout life.
Nonetheless, a high level of LDL cholesterol and low
HDL cholesterol still carry predictive power for the

development of CHD in older persons. ATP lll re-
affirms the position taken in ATP II that older persons
who are at higher risk and in otherwise good health
are candidates for cholesterol-lowering therapy. The
difficulty in selection of older persons for LDL-lower-
ing drugs lies in the uncertainties of risk assessment.
Risk factors, particularly LDL cholesterol, decline in

predictive power.1034-1035 For this reason, risk assess-
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Risk Level

CHD and CHD risk equivalents

10-year risk >20%

LDL goal <100 mg/dL

Multiple (2+) risk factors

10-year risk 10-20%

LDL goal <130 mg/dL

Multiple (2+) risk factors

10-year risk <10%

LDL goal <130 mg/dL

0-1 risk factor

10-year risk <10%

LDL goal <160 mg/dL

ment by Framingham scoring may be less reliable in

Special Considerations

1-; All secondary prevention trials with statins have included women
l\/leta-analysis (pooled data) of statin trials snow 29% (CI 13-42%) reduction in CHD events
(vs. 31% reduction in men)489
Statins appear to be cholesterol-lowering drugs of first choice in secondary prevention
Diabetes counteracts lower risk usually present in women
Other therapeutic modalities are effective in secondary prevention

- Antinypertensive treatment (SHEP/HOPE)
- Aspirin
- Beta-blockers
Estrogen replacement therapy NOT found to be effective in secondary prevention in women (HERS)

:2 Clinical trials of LDL lowering generally are lacking for this risk category; rationale for therapy is

oased on extrapolation of benefit from men of similar risk
A large proportion of new onset CHD occurs in women who have clustering of risk factors and fall
into this risk level
_DL-lowering drugs should be considered when LDL-C is 2160 mg/dL after TLC
_DL-lowering drugs can be used when LDL-C remains at 130-159 mg/dL after TLC
Estrogen replacement therapy is not recommended for LDL lowering in post-menopausal women

3rimary purpose of LDL-lowering therapy at this risk level is to reduce long-term (>10-year) risk for CHD
_DL-lowering drugs can be considered when LDL-C is 2160 mg/dL after TLC diet. The aim is to

reduce long-term risk for CHD
_DL-lowering drugs generally are not indicated when LDL-C is 130-159 mg/dL after TLC diet

easurement of emerging risk factors in women with LDL-C 130-159 mg/dL that may raise risk to

a higher level is optional
Estrogen replacement therapy is not recommended for LDL lowering in post-menopausal women

'2 LDL-lowering drugs can be used when LDL-C is 2190 mg/dL; the purpose is to reduce long-term risk
Drug therapy for LDL lowering is optional when LDL-C is 160-189 mg/dL after TLC diet
Because of low long-term risk, drugs may not be necessary when LDL-C is 160-189 mg/dL after
TLC diet
Measurement of emerging risk factors that may raise risk to a higher level is optional
Estrogen replacement therapy is not recommended for LDL lowering in post-menopausal women

initiation of cholesterol-lowering drugs may derive
older persons. A partial solution to this problem is the from an examination of the number needed to treat

measurement of subclinical atherosclerosis by noninva- for benefit rather than from a given risk cutpoint
sive techniques. If an older person is found to have
advanced coronary or systemic atherosclerosis, LDL-

(see Section ll.7). Some special considerations that

apply to different risk categories in older persons are

lowering therapy can be intensified even in the absence summarized in Table Vlll.3-l.
of clinical coronary symptoms.1037

mT3t..RElT.E& (Wm im-illffi
Beyond risk assessment, many other factors come into

play in older persons that can affect the decision to

employ LDL-lowering drugs. These include coexisting Special considerations when applying ATP lll guide-
diseases, social and economic considerations, and func- lines to young adults are outlined in Table Vlll.4-l.
tional age. If Framingham scoring is used to estimate

risk in older persons, a more rational decision about
In this age group, CHD is rare except for persons with
severe risk factors, e.g., familial hypercholesterolemia,
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Risk Level

CHD and CHD risk equivalents

10-year risk >20%

LDL Goal <100 mg/dL

Multiple (2+) risk factors

10-year risk 10-20%

LDL Goal <130 mg/dL

Multiple (2+) risk factors

10-year risk <10%

LDL Goal <130 mg/dL

0-1 risk factor

10-year risk <10%

LDL Goal <160 mg/dL

Special Considerations

Sizable number of older persons were included in secondary prevention statin trials
Older persons respond similarly in risk reduction as do middle-aged persons
Guidelines for use of LDL-lowering drugs thus are similar in older and middle aged persons for
secondary prevention
3revalence of diabetes, a CHD risk equivalent, rises markedly in the older population
Clinicaljudgment assumes increased importance in choice of LDL-lowering therapies in older
oersons (see Section ll.7; NNT for benefit in older oersons)

Qisk assessment by standard risk factors probably ess reliable in older persons; emerging risk
"actors (e.g., noninvasive assessment of subclinica atherosclerosis) may assist in risk estimation
_DL-lowering drugs can be considered in older persons when multiple risk factors are present and
when LDL-C is 2130 mg/dL on TLC diet

anagement of other risk factors (e.g., smoking, hyoertension, diabetes) has priority in older persons
Clinicaljudgment assumes increased importance in choice of LDL-lowering therapies in older
oersons (see Section ll.7; NNT for benefit in older oersons)

..
_DL-C can be a target of drug therapy when LDL-C is 2160 mg/dL to reduce short-term risk

risk assessment by standard risk factors orobably less reliable in older persons; emerging
risk factors (e.g., noninvasive assessment of subclinical atherosclerosis) may assist in risk estimation
Emphasis should be given to dietary changes that promote overall good health
Clinicaljudgment assumes increased importance in choice of LDL-lowering therapies in older
persons (see Section ll.7; NNT for benefit in older persons)

Persons in this category have no risk factors other than age
Absolute short-term risk is relatively low

-1:7 Very high LDL-C (2190 mg/dL), after TLC diet,justifies consideration of drug therapy
High LDL-C (1 60-189 mg/dL) makes drug therapy optional
Clinicaljudgment assumes increased importance in choice of LDL-lowering therapies in older
persons (see Section ll.7; NNT for benefit in older persons)

heavy cigarette smoking, and diabetes. Even though
clinical CHD is relatively rare in young adults, coro-

nary atherosclerosis in its early stages may be progress-
ing rapidly. The rate of development of coronary ather-
osclerosis in young adulthood has been shown to cor-

relate with the major risk factors. Long-term prospec-
tive studies further note that elevated serum cholesterol
first observed in young adults predicts a higher rate of

premature CHD in middle age.32-34 Thus, risk factor
control in young adults represents an attractive aim for
primary prevention.1038v1039

ATP lll recommends testing for lipids and lipoproteins
beginning at age 20. There are several reasons for this
recommendation.1038 First, early testing provides physi-
cians with the opportunity to link clinical management
with the public health approach to primary prevention;
the finding of any risk factors in their early stages calls
for the reinforcement of the public health message.
Second, every young adult has the right to be informed

if they are at risk for the development of premature
CHD, even though clinical disease may be several
decades away. Third, individuals with cholesterol levels
in the upper quartile for the population are definitely
at higher long-term risk, and life-habit intervention to

control risk factors is fundamental.

l\/lost young adults with very high LDL-cholesterol lev-
els (2l90 mg/dL) are candidates for cholesterol-lower-
ing drugs, even when they are otherwise at low risk
with 0-1 risk factor and 10-year risk <10 percent.
Although their 10-year risk may not be high, long-term
risk will be high enough to justify a more aggressive

approach to LDL lowering. ATP ll set a higher cut-

point for initiation of cholesterol-lowering drugs
(LDL cholesterol 2220 mg/dL) in young adults than is

being recommended in ATP Ill. The apparent safety of
cholesterol-lowering drugs and growing evidence of the

dangers of early onset LDL-cholesterol elevations have
led the ATP lll panel to recommend consideration of
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Risk Level

CHD and CHD risk equivalents

10-year risk >20%

LDL Goal <100 mg/dL

Multiple (2+) risk factors

10-year risk 10-20%

LDL Goal <130 mg/dL

Multiple (2+) risk factors

10-year risk <10%

LDL Goal <130 mg/dL

0-1 risk factor

10-year risk <10%

LDL Goal <160 mg/dL

for Eiliffeatwtmig 5lcigii.iE:aiEtEriri &"~I2rm.eg;9ii 3353

fol" in ll”t:.ii.ei*"igi;;si" m:ii.gE%:<:ei

Wririri M

Special Considerations

CHD is rare in this age group in the general population
Persons with heterozygous familial hypercholesterolemia (FH) may develop very premature CHD
and deserve intensive LDL-lowering therapy; however, an LDL-C <100 mg/dL is often difficult to

achieve in FH persons (combined LDL-lowering drugs usually are indicated)
CHD can occur in this age range in persons with type 1 diabetes or in very heavy cigarette smokers
in persons with type 1 diabetes without CHD, clinicaljudgment is required whether to set LDL-C

goal <100 mg/dL

Most younger adults without CHD will not reach a 10-year risk of 10-20%
In rare cases when this level of risk is achieved, LDL-lowering drugs can be employed to reach the
LDL-C goal
Other risk factors should be vigorously controlled

Two non-LDL-risk factors in a younger adult carry a high long-term risk
LDL-lowering drugs can be considered when LDL-C is 2160 mg/dL after TLC diet
When LDL-C is <160 mg/dL, TLC should be applied intensively, combined with control of other
risk factors

in otherwise low-risk, younger adults who qualify for clinical management of elevated LDL-C,
primary therapy is TLC
LDL-lowering drugs can be considered when LDL-C is 2190 mg/dL after trial of TLC diet
When LDL-C is 160-189 mg/dL, drug therapy is optional; however, drug therapy should be

avoided if the LDL-C can be reduced to near goal with TLC

cholesterol-lowering drugs at an LDL cholesterol of

2190 mg/dL in young adults. However, prudence in the
initiation of cholesterol-lowering drugs is still indicat-
ed. ln otherwise low-risk young adults it is acceptable
to maximize TLC and to delay initiation of cholesterol-

lowering drugs when the LDL cholesterol is in the
range of 190 to 220 mg/dL, particularly in pre-

menopausal women. Through the use of LDL-lowering
dietary options, possibly combined with bile acid

sequestrants, elevated LDL cholesterol in young adult
men before age 35 and in premenopausal women

usually can be normalized.

In young adults with LDL <190 mg/dL, ATP Ill guide-
lines applied to all adults are appropriate. Favorable

changes in life habits should receive highest priority
for management of elevated LDL cholesterol in young
adults. Because of long-term risk, judicious use of

drug therapy may be warranted in those who have
LDL levels of 160-189 mg/dL and other risk factors.
Nonetheless, the high costs and potential for side
effects in the long term must always be kept in mind
when considering cholesterol-lowering drugs.

3%. mitt etihmif:

a. African Americans

African Americans have the highest overall CHD mor-

tality rates and the highest out-of-hospital coronary
death rates of any ethnic group in the United States,

particularly at younger ages.1040-1043 The earlier age of
onset of CHD in African Americans creates particularly
striking African American/white differences in years of

potential life lost for both total and ischemic heart
disease. Although the reasons for the excess CHD
mortality among African Americans have not been
fully elucidated, these can be accounted for, at least in

part, by the high prevalence and suboptimal control
of coronary risk factors.

Hypertension, left ventricular hypertrophy, diabetes
mellitus, cigarette smoking, obesity, physical inactivity,
and multiple CHD risk factors all occur more frequent-
ly in African Americans than in whites.1044v1045 The

predictive value of most conventional risk factors for

CHD appears to be similar for African Americans and
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Risk Factor Special Features

LDL ean LDL levels slightly lower and high LDL levels slightly more common in African American
men compared to white men
_DL levels similar in African American and white women
Qelationship between total cholesterol levels and CHD risk similar between African American
and white men (l\/IRFIT study)
African American men often have a relatively high baseline but still normal level of creatine
<inase that should be documented before starting statin therapy

HDL ean HDL levels are higher in African American men than in white men. Whether higher HDL
evels in African American men protect against CHD is not known

levels are similar between African American and white women

Triglycerides Triglyceride levels are lower in African American men and women than in white men and women

Lipoprotein (a) _p(a) levels are higher in African American men and women than in white men and women
Whether higher Lp(a) in African Americans increases risk for CHD is not known

Hypertension is more common in African Americans than in whites

in whites*

Obesity
to white women

is a more powerful risk factor for CHD and CVD in African Americans than

_eft ventricular hypertrophy (LVH) is more common in African Americans
_VH is a powerful predictor of cardiovascular deaths in African Americansl
_VH is considered to be a direct target of therapy and does not modify the LDL goal in ATP HIT
Obesity and abdominal obesity are twice as common in African American women compared

Obesity is similar in African American and white men

Diabetes Type 2 diabetes is more common in African Americans than in whites
~ The higher prevalence of type 2 diabetes in African Americans appears related to more

obesity and to genetic propensity

l\/lultiple Risk Factors African Americans are 1.5 times more likely to have multiple risk factors than are whites-
possibly related to more obesity in African Americans

Hypertension is not given extra weight in Framingham scores in African Americans despite its greater power to predict CHD. Clinicaljudgment should be used to correct
for this difference.400vl049

T LVH is not included in Framingham scoring because of difficulty in estimation and confounding with hypertension.
T For ATP lll, it is uncertain that LDL lowering will offset the high risk accompanying LVH.

whites.1045 However, the risk of death and other

sequelae attributable to some risk factors (i.e., hyper-
tension, diabetes) is disproportionately greater for
African Americans.1045'1048 The Framingham risk
assessment algorithm appears to have the same predic-
tive value in African Americans as in whites.
Nonetheless, among the risk factors, some differences
have been observed between African Americans and
whites. These differences are highlighted in Table
Vlll.5-l. Although ATP Ill guidelines generally are

applicable equally to African Americans and whites,
differences in risk factors and/or genetic constitution

call for special attention to certain features of risk
management in African Americans (Table Vlll.5-2).

b. Hispanic Americans

The Hispanic population in the United States is a

heterogeneous group with national origins or ancestry
that may be Puerto Rican, Cuban, Mexican/l\/lexicano,
Mexican American, Chicano, other Latin American, or
other Spanish. Hispanics are the second largest minori-

ty group in the continental United States, comprising
22.4 million people, and increasing at a rate five times

that of the rest of the United States. It has been esti-

mated that by the early 21st century, Hispanics will
become the largest minority group in the United States.
CHD and cardiovascular disease mortality are approxi-

mately 20 percent lower among adult Hispanics than
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Risk Level Special Considerations

CHD and CHD risk equivalents
10-year risk >20%
LDL Goal <100 mg/dL

Multiple (2+) risk factors
10-year risk 10-20%
LDL Goal <130 mg/dL

Multiple (2+) risk factors
10-year risk <10%
LDL Goal <130 mg/dL

0-1 risk factor
10-year risk <10%
LDL Goal <160 mg/dL

among whites in the United States.1050'1052 This is

true despite a less favorable cardiovascular risk profile
among Hispanics, who on average have a greater

prevalence of diabetes, more obesity, a tendency
towards central obesity, and lower HDL-cholesterol
and higher triglyceride levels.1053'1055 Hispanics on aver-

age have higher CHD risk scores than non-Hispanic
whites,1054 but the Framingham algorithm has not been
validated in this group. A comparison with Puerto
Rican Hispanics indicates that Framingham scoring
overestimates actual risk.400v1049 Some have referred
to this as the Hispanic paradox.

” 1055 However, even

though Hispanics appear to have lower than expected
mortality from CHD and CVD, the proportion of total
deaths due to these two diseases is similar to that for
whites in the United States and one cannot conclude
that Hispanics are protected from CHD or that they
should be treated less aggressively than other groups.
The reasons for these differences are unclear.

In summary, despite limited data suggesting some dif-
ferences in baseline risk between Hispanic and white

populations, the ATP III panel concludes that the evi-

dence for differences is not strong enough to justify
separate guidelines for Hispanic populations. For this
reason, no separate algorithm for lipid management is

recommended and the same guidelines and risk stratifi-
cation groupings are appropriate for Hispanics as for
other populations.

1"$g:'ms:E.;=lE 5Mg';:.:Emtmr: &"~I2m:.eg;9rl 3355

African Americans with established CHD are at particularly high risk for cardiac death (reasons:
LVH, more diabetes, and lack of access to health care)
Goals for LDL-lowering therapy same for African Americans and whites

Hypertension is a particularly powerful risk factor for CHD in African Americans
lf hypertension is present, check for LVH
Risk factor clustering more prevalent in African Americans than whites
LDL-lowering drugs warranted when LDL-C is >130 mg/dL after trial of TLC diet

Particular attention should be given to detection and control of hypertension
Goals for LDL lowering are those outlined in ATP III for this category

Goals for LDL lowering are those outlined in ATP III for this risk category

c. Native Americans (American Indians)

When the Strong Heart Study was initiated in 1988 to

investigate cardiovascular disease and its risk factors in
diverse groups of Native Americans (American Indians)
in the United States, prevalence data from the initial
examination suggested that at least some Native

American tribal groups had lower rates of myocardial
infarction and CHD than other U.S. groups.1057'1059
However, recent data from the Indian Health Service
indicate that CVD mortality rates vary among the

American Indian communities and appear to be
increasing.1057-1050 CHD incidence rates among Native

American men and women were almost twice as

high as those in the biracial Atherosclerosis Risk in

Communities Study1059 and CHD appeared more often
to be fatal. The significant independent predictors of

CVD in Native American women were diabetes, age,

obesity, LDL, albuminuria, triglycerides, and hyperten-
sion. In men the significant predictors of CVD were
diabetes, age, LDL, albuminuria, and hypertension.
Interestingly, and unlike other ethnic groups, Native

Americans appear to have an increasing incidence of
CHD, possibly related to the high and increasing

prevalence of diabetes in these communities. At a

recent NHLBI workshop on risk assessment, the car-
diovascular risk score in Native American women

appeared to overestimate actual risk.400v1049 Although
no separate algorithm for lipid management should be
recommended for Native Americans, efforts to reduce
cholesterol and other CHD risk factors in this
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population are especially important because of the

higher CHD incidence and the suggestion of apparently
higher associated mortality rates. The importance of
LDL cholesterol as a contributor to CHD in this group
should not be underestimated merely because total and
LDL-cholesterol levels are lower than the U.S. average.
Moreover, because of the high frequency of type
2 diabetes, many Native Americans will have an even
lower LDL goal.

In summary, despite limited data suggesting some dif-
ferences in baseline risk between Native American and
white populations, the ATP lll panel concludes that the
evidence for differences is not strong enough to justify
separate guidelines for Native American populations.
Consequently no separate algorithm for lipid manage-
ment is recommended and the same guidelines and risk
stratification groupings are appropriate for Native

Americans as for other populations.

d. Asian and Pacific Islanders

There is limited information on the risks and benefits
of lipid management for reduction of CHD and CVD
in this population. The Honolulu Heart Program is

an ongoing prospective study of CHD and stroke
in a cohort of Japanese American men living in

I-lawaii.1051v1052 In this study, CHD and CVD mortality
rates are lower than in the general U.S. population,
and the Framingham risk scoring system appears to
overestimate actual risk.

Even so, despite limited data suggesting some differ-
ences in baseline risk between Asian and Pacific
Islanders and American white populations, the ATP lll

panel concludes that the evidence for differences is not

strong enough to justify separate guidelines for Asian
Americans and Pacific Islander populations. Therefore,
no separate algorithm for lipid management should be
recommended and the same guidelines and risk stratifi-
cation groupings are appropriate for Asian Americans
and Pacific Islanders as for other populations.

e. South Asians

South Asians are a rapidly growing population in
the United States. There has been some special interest

in this group because they have been reported to have
very high prevalence rates of coronary disease at

younger ages in the absence of traditional risk fac-
tors.1053 The higher CHD risk in this population may
be related in part to a higher prevalence of insulin
resistance, the metabolic syndrome, and diabetes.

Lipoprotein (a) levels have also been reported to be
elevated1054 although its contributions to the observed
increased CHD risk are unclear. Efforts to reduce
cholesterol and other CHD risk factors in this group
with South Asian Indian ancestry appear to be

especially important.

In summary, a growing body of evidence indicates that

South Asians are at high baseline risk for CHD, com-

pared to American whites. They are particularly at risk
for the metabolic syndrome and type 2 diabetes. For
this reason, the ATP lll panel advises that special atten-
tion should be given to detection of CHD risk factors
in South Asians. Also, increased emphasis should be

given to life habit changes to mitigate the metabolic

syndrome in this population. Otherwise, cholesterol
management guidelines are the same as those for other

population groups.
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Despite accumulating evidence of the benefits of LDL

lowering over the past two decades, initiation of treat-
ment and long-term adherence to therapy remain far
from optimal. Lack of adherence is causing persons to

miss the risk-reducing benefit of treatment, and is

creating enormous costs in the health system to treat
cardiovascular events that could have been prevented.
Clinical trials have demonstrated that LDL-lowering
therapy can reduce all major adverse manifestations of

CHD. Clinical trials also have shown that the amount
of risk reduction achieved13v1055v1055 is related to the
level of adherence with treatment. Adherence to lipid
management in the United States, as well as cardiovas-
cular preventive therapy in general, is less than desir-
able, as reflected in the following findings:

Less than half of persons who qualify for any
kind of lipid-modifying treatment for CHD risk
reduction are receiving it.1057-1071
Less than half of even the highest-risk persons,
those who have symptomatic CHD, are receiving
lipid-lowering treatment. 1057-1071

Only about a third of treated persons are

achieving their LDL goal; less than 20 percent of

CHD patients are at their LDL goal.1059v1070
Only about half of the persons who are

prescribed a lipid-lowering drug are still taking it

six months later; after 12 months this falls to

30-40 percent of persons.1072 This is especially
disconcerting, since it takes 6 months to 1 year
before a benefit from treatment becomes apparent.

Unfortunately, guidance from the available literature as

to what should be done about the adherence problem
is sparse. A recent, rigorous search of the world’s liter-
ature to identify interventions proven to help persons
follow prescription medications uncovered a total of
4,762 citations.1073 Of these, just 19 met the criteria of
an unconfounded randomized clinical trial, a standard
to which all of our important decisions in health care

are held. The panel of experts that reviewed this data
concluded that current methods of improving adher-
ence with chronic health problems are not very effec-
tive, and that there is little evidence that medication
adherence can be improved consistently.

3359

Poor adherence with lipid-modifying therapy threatens
the success of any set of recommendations. The recom-

mendations contained in this document are being made
on the premise that a sustained reduction in serum LDL
cholesterol levels will be accompanied by a reduction in

CHD events. For this benefit to be realized, treatment
will have to be continued for years and probably for the
duration of the patient’s life. Thus, paying attention to

ways of improving adherence with treatment is just as

important to the ultimate success of these guidelines as

are the rudiments of the guidelines themselves. Health

professionals are encouraged to review the material that
follows for guidance on how they may address adher-
ence issues in their daily practice.

*2. mm

A review of the adherence literature reveals recurrent
themes and perspectives that provide insights about the
adherence problem and suggest ways of dealing with it

effectively. Some of these perspectives are listed below:

1. Most people do not successfully self-administer
medical treatments as prescribed without some
intervention designed to enhance adherence.

2. Adherence is not related to gender, age, ethnic or
socioeconomic characteristics of patients. The
young are just as likely to be as non-adherent as

the elderly; the wealthy just as likely as the poor;
males as much as females. There are no differences
in adherence rates among African Americans,

Hispanic Americans, Asian Americans, and Anglo-
Saxon Americans. The causes of non-adherence
transcend these differences among people.

3. There is no one cause of poor adherence. Different
causes are invariably operating in any group of
persons given the same regimen for the same

reason. For example, for some persons the cost
of the prescription is critically important in

determining adherence, but for the majority it is

not. Some people forget to take their doses. Others
do not believe that they are sick enough to require

drug treatment. Still others fear side effects from
their treatment. The list of reasons goes on. Since
there is no single cause of poor adherence, there is
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10.

11.

12.

13.
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not likely to be any one intervention that will
improve adherence in all persons.
3atient counseling and written instructions appear
:o have the greatest impact on improving short-
:erm adherence (e.g., with antibiotic drug regimens)
3ut less impact on long-term regimens.
3oor adherence is just as much of a problem in

oersons with symptomatic illnesses (e.g., epilepsy
and diabetes) as it is with asymptomatic disorders
e.g., hypertension and hyperlipidemia).

lnitial good adherence with therapy does not mean
:hat the patient will continue to be adherent.
If a patient admits non-adherence with therapy,
1e/she is usually telling the truth, but if a patient
denies non-adherence, he/she is telling the truth
about half the time.

A certain consistent proportion of persons

probably about one-third) will be adherent with

:herapy just by being given a prescription and
asked to take it by their physicians. Another
oroportion of individuals (probably about 15-25
oercent) will be non-adherent with therapy, even
with the most vigorous interventions. lnterventions
:o improve adherence, then, are optimally aimed at

:he middle 50 percent of individuals who may
adhere if given support and encouragement.
3ractically any intervention appears to improve
adherence. Rarely are interventions not effective in

improving medication adherence, at least for a

while. This suggests that the increased attention

paid to adherence and/or to the patient by a

provider may be as important as the intervention

itself.

Medication-taking is a behavior that must be
learned. Not all individuals have the skills, support
structure, or belief system to adopt this behavior
without help.
3hysicians and other health providers have little
:raining in behavioral modification techniques, and
do not naturally apply behavioral change principles
:o improving medication-taking behavior. That is,

3hysicians and other professionals need training in
adherence-improving strategies.

Vlany primary care providers and other health
orofessionals spend little time in their practices to
3rovide interventions to encourage adherence with

:herapy.
There are too few incentives built into the health

delivery system (e.g., compensation) to encourage

and support health professionals to address poor
adherence among patients.

14. lnterventions to improve adherence must be
sustained and reinforced. lnterventions to improve
adherence last only as long as they are provided. If
the intervention is discontinued, even if the patient
is fully adherent at the time, adherence will
deteriorate.

15. Most successful interventions, especially for long-
term drug therapies, use multiple approaches
simultaneously.
The more patients are asked to do, the less likely
they will be to do it all. Rather, they will choose
what they are willing to do. This may not be the

16.

optimal choice.
17. Adherent behavior reduces morbidity and

mortality, even among placebo-treated
individuals.1074 This suggests that the patient who
takes steps to improve his/her health achieves a

better outcome than the patient who does not.

&mg.Wmw~:>&

The list of evidence-based approaches for improving
adherence has been organized under interventions

focused on the patient, health professionals, and the
health delivery system. In the final analysis, the most

successful plan to improve adherence will likely use

approaches from all three categories.

Each health professional should use this list to develop
a plan for encouraging adherence by patients in their
practice and managing poor adherence by those who
fail to achieve treatment goals. An important compo-
nent of the plan will be to identify what the primary
care provider will do to encourage adherence, and how
other health professionals, resources and systems can

support and augment this initiative. Another important
component of the plan will be how to weave adher-
ence-improving approaches into the ongoing daily
process of caring for patients.

a. Interventions focused on the patient

Following is a list of practical recommendations for
improving adherence that are focused on the patient.

(See Table lX.2-1 and the discussion below). A combi-
nation of approaches shown in Table lX.2-1 can be
used for maximal effectiveness. For maximal efficiency,
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the health professional should focus the greatest atten-
tion on individuals whose lipid control is inadequate
due to poor adherence.

1) Simplify medication regimens

Taking medications once daily, rather than three to

four times a day, enhances adherence with the

As well, keeping the number of drugs
in the regimen to a bare minimum is important. This
may be particularly important in the patient with mul-

tiple risk factors or Cl-ID where 6-12 medications are

often prescribed. In these circumstances, the clinician
should thoughtfully consider what therapy is a must
and then negotiate with the patient about what they
are willing to take. Compromise here may not provide
optimal therapy, but prescribing too many medications
will lead to poor adherence with all medications and
not achieve any of the therapy goals.

2) Provide explicit patient instruction and use good
counseling techniques to teach the patient how to
follow the prescribed treatment

Persons must understand what is expected of them in

order to do it. A number of studies affirm this principle
and have illustrated that patient instruction is far more

than just giving patients some information.1075-1078
If the goal is to change or reinforce adherence behavior,
the instruction needs to be constructed with this goal
in mind. Following are suggestions to impart behav-
iorally-based instruction:

Begin with an assessment of the patient’s current

understanding. Identify the patient’s concerns

and misunderstandings. Determine what the
patient has already tried to do about their
cholesterol problem, what problems they
encountered, and how they sought to overcome
these problems.
Determine what benefit the patient expects to
receive from the treatment. Reinforce or amplify
these expectations.

Negotiate cholesterol and dietary goals with the
patient. Select short- and long-term goals, and
set timelines for achieving the short-term goals.
Provide explicit instruction on a low-fat diet,

including how to shop for foods, how to select
foods when eating out, and how to order foods
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while traveling. This is often best accomplished
by a dietitian or a nurse.
Provide explicit instruction on how to take lipid-
modifying medications. Emphasize the need for
continued treatment for CHD risk reduction.
Reassure the patient about the safety of the
regimen (if appropriate). Emphasize the potential
benefits of treatment. Attempt to link these bene-
fits to the LDL level, which provides the patient
with a measure with which to track progress.
Make adherence with therapy an ongoing topic
of discussion. Inform the patient that you will be

asking about this at each visit and will want to

explore ways to help overcome any problems
encountered.

Make instructions concise and reinforce them
with written materials or Web-based information.

Take time to answer the patients questions.

Verify that the patient understands the instructions.

3) Encourage the use ofprompts to help persons
remember treatment regimens

Forgetfulness is one of the most common reasons given

by patients for not taking medications. l\/lost persons
will have to identify ways to prompt them to take
medications.1077'1081 Following are a few approaches
that have been tried and proven successful:

lntegrate medication doses with other daily
activities, such as meals and bedtime.

Use alarms on clocks or watches to signal
dosing times.

Use special medication packing (e.g., pill boxes)
to organize medications.
Phone persons to remind them of medication
refills.
Phone persons or send postcards to remind them
of return appointments.

4) Use systems to reinforce adherence and maintain
contact with the patient

A variety of systems have been used to enhance adher-
ence with low-fat diets as well as lipid-modifying med-
ications.1082'1087 One simple and inexpensive way is to

have the office nurse or dietitian phone the patient
between appointments to review information on the
treatment regimen, solve problems being experienced
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by the patient, answer questions, and reinforce
adherence behavior. Telemedicine is particularly impor-
tant to use when the time between appointments is

protracted. Another option is a computer link via the

patient’s phone so that patients can report their home
blood pressure recording. Health professionals can also
check with patients about their understanding of med-
ication regimens, inquire about adherence, and provide
information and instructions. It is quite conceivable
that Web-based systems and e-mail can be effectively
used to send and receive messages with the patient that
reinforce adherence and maintain contact with the
patient.

5) Encourage the support of family and friends

The power of the significant other
”

in influencing the

patient’s behavior is substantial and can be used to

advantage in encouraging adherence with a treatment

regimen. A spouse or special friend who is taught
about the patients therapy, and becomes an advocate
to reinforce adherence behavior and help solve prob-
lems, has been shown to be effective.1088'1090 Obviously,
this must be done with the patients permission and

acceptance. In some circumstances, getting the family
or friends involved can have adverse effects.

6) Reinforce and reward adherence

Reinforcing the importance of lipid control and provid-
ing rewards for progress are two of the most powerful
methods of achieving treatment Most

commonly, reinforcement is accomplished by asking
about adherence at each visit, reviewing lipid results at

followup visits, and charting the patients progress
toward achieving their treatment goals. It is best to
avoid giving negative feedback in these settings; rather,
recognizing even small positive changes is more likely
to encourage larger positive changes. When persons
achieve short-term goals, it is important to acknowl-

edge (i.e., reward) it. Most often, reward is simply the
praise of the health professional. In some cases,
rewards may be tangible, such as points toward a free
cholesterol evaluation or home test system. Studies
have shown these to be powerful methods for encour-

aging adherence behavior as well as achieving
improved outcomes.1079

7) Increase patient visits for persons unable to achieve
treatment goal

See patients more often when they are struggling to get
their cholesterol under control, and less often when
their control is good. Always call patients who miss

appointments.

8) Increase the convenience and access to care

Although it may be impractical to many providers,
studies have shown that when care is provided at the
worksite or during home visits to improve access and
convenience of care, adherence with therapy is

imprOVed_1077,1079,1080,1089

9) Involve patients in their care through self-Inonitoring

lnvolving the patient in their treatment through self-
monitoring is another powerful way to improve adher-
ence.1091-1093 In this manner persons can follow firsthand
their response to treatment and their progress toward

achieving and maintaining treatment goals. They can
also observe the consequences of nonadherence.

b. Interventions focused on the physician and
medical office

As indicated above, many persons with a lipid disorder
who qualify for treatment are not receiving it from
their physicians. Generally this is not due to the physi-
cians lack of familiarity or agreement with the NCEP
guidelines, their interest, or their intent to successfully

implement Instead, barriers exist which

impede treatment, including the physicians lack of
confidence in treating certain lipid disorders and imple-
menting certain elements of treatment-especially diet
and exercise therapy; inertia in making fundamental

changes in current practice patterns; contradictory
patient preferences; and time constraints.1095

Generally, when given assistance, physicians are recep-
tive to making changes in their practice and improving
preventive health services.1094v1095-1099 They are especial-
ly motivated to change if their patients request these
services, if they perceive a legal liability, if peers or

thought-leaders advocate these services, and if they
perceive that treatment is cost-effective.1095 Given a
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readiness to change, the question is what the more

effective ways are to encourage physicians to make

changes in their daily practices to improve adherence
with therapy. Some of the more important interven-
tions are summarized below and listed in Table lX.2-l.

1) Teach physicians to implement lipid treatment

guidelines

Although traditional CME programs that use lectures
and conferences to teach physicians rarely change
orofessional practice,1100 they can increase awareness

and motivate physicians to learn more specific
approaches to therapy. Moreover, when physician-
:raining programs supply important background mate-

rial (i.e., science) and guidance on ways to implement
:reatment guidelines into everyday practice, they are

more likely to influence practice. For example, when
:raining programs provide the physician with enabling
strategies (e.g., office reminders), reinforcing strategies
e.g., feedback) and predisposing strategies (e.g., prac-
:ice guidelines), improvements in the quality of practice
are more commonly seen. Some of these strategies are
reviewed below.1095

2) Use reminders to prompt physicians to attend to

lipid management

Reminders have been used successfully to prompt
physicians to attend to lipid This may be

as simple as placing a brightly-colored sticker identify-
ing the patient as a cholesterol patient or a sheet of
paper on the front of the chart with information about
the patients lipid results, treatment status, or a defini-
tive recommendation for care.1102 Electronic medical
records have the potential to prompt (i.e., require) the

physician to act on lipid results or needed treatment
issues as a part of each office visit.

3) Identify a patient advocate in the office to help
deliver or prompt care

Many studies have demonstrated the value of assigning
an individual in the office the responsibility of keeping
track of the patients progress, and prompting or aug-
menting the care In fact,
this organizational change may be one of the more

powerful ways of advancing preventive care in the
average busy office setting. This individual is usually
an office nurse who is able to work additional hours to

3363

assume this new role; occasionally, new part-time per-
sonnel will need to be hired. The advocate reviews the
patient chart, extracts critical information, summarizes

it and prompts the physician to attend to certain issues,

provides patient information and consultation, rein-

forces treatment plans, and follows up with patients
between scheduled visits by phone or e-mail. l\/lost

physicians who have worked with a patient advocate
recognize the vital importance of this role in providing
preventive services.

4) Use patients to prompt preventive care

Physicians typically respond to a patient’s request for
health services.1095 Using this premise, several programs
have given the patient access to information about
their lipid disorder not only to inform them, but
also to motivate them to request preventive health
services.1100 This approach also has the advantage of
transferring responsibility for health-seeking behavior
into the hands of the patient. An important part of this

approach is to identify sources of accurate information
the patient can use to learn more about their health.
The Web sites of the NCEP and American Heart

Association are recommended.

5) Develop a standardized treatment plan to

structure care

Some physicians work better if they follow a structured

plan or treatment algorithm when providing risk factor

management.1104 One advantage of following such a

plan is that it is standardized, and should therefore
assure consistency and completeness in the care deliv-
ered. It should prompt the physician to attend to all

key issues during routine follow-up appointments,

including evaluation of the patient’s adherence with
treatment. Of course, following a standardized treat-

ment plan does not mean that the physician cannot
deviate from it when needed.

6) Use feedback from past performance to foster change
in future care

Routine review of a select number of patient charts can

provide important feedback about the care being pro-
vided to lipid patients, and prompt improvements in

care if needed. Charts selected for this review should be
those of high-risk patients, such as individuals with a

history of myocardial infarction or diabetes. The audit
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may be another way of using the services of a patient
advocate (discussed above). Key issues to extract from
the charts include:

Did the patient have a recent lipid profile?
If the patient qualifies for treatment, was
treatment provided?
If treatment was given, is the patient at their
LDL goal?
Did the physician document his/her assessment
and plans?

Routinely receiving feedback such as this serves to
inform the physician about how well he/she is doing
with lipid management, and directs attention to ways
of enhancing this service. It may also serve as impor-
tant information for marketing the physician’s services

to health insurance plans and employer groups.

7) Remind patients ofappointments and folloW-up
missed appointments

Many lipid patients are lost to followup, and thus do
not receive the services they require to successfully
reduce CHD risk. Every physician’s office should have
a system of tracking patients to assure that all have
return appointments and that follow up is provided to

persons who miss appointments. It is important to give
patients a followup appointment before they depart the
office and to send a reminder card or call about a week
before the appointment. It is also recommended that
the office nurse or patient advocate be given the oppor-
tunity to schedule followup visits with the patient to
reinforce education and support treatment adherence.

When a patient misses a followup appointment, some-

one in the office should be given the responsibility of
trying to reschedule the patient.

c. Interventions focused on the health delivery system

lnterventions that are focused on the health delivery
system have also been shown to improve patient adher-
ence. Compared with interventions focused on the
patient and physician, these interventions have pro-
duced the greatest improvement in patient adherence
and have sustained this improvement for a long period
of time. Further, they have improved both adherence
with treatment and outcomes. Some of the more
important of these interventions are summarized below
and listed in Table lX.2-l.

1) Provide lipid management through a lipid clinic

Establishment of a lipid clinic makes the most sense in
health systems where there are a large number of per-
sons, some of whom have very complicated and unique

lipid disorders, such as may be found in large primary
care group practices and institutions. For example,
lipid clinics are commonplace in many Department of

Veterans Affairs Medical System institutions. Lipid
clinics are typically run by a supervising physician who
has often obtained additional training in managing

lipid disorders, and are staffed by pharmacists, nurses,

and/or dietitians who provide patient care in a multi-

disciplinary fashion. Other physicians in the health
care system refer selected patients for lipid manage-
ment. The process of care is frequently well defined

by a protocol, and a quality control system gives health
care providers feedback on their performance. Patient
care goals are clear: get referred patients an effective
treatment, give them support to adhere to it, and
achieve NCEP treatment goals. Perhaps it is this

simplicity of purpose and focus that have resulted in

reports of very good adherence by persons with pre-
scribed therapy and achievement of treatment goals.527'

For example, one lipid clinic which provided
care exclusively to CHD patients reported that

100 percent of persons were on lipid-lowering therapy,
97 percent had lipid levels documented in medical
records, and 71 percent met their LDL goal of <l00
mg/dL.1105 Lipid clinics have easily outperformed the
usual care models in lowering LDL and getting persons
to their NCEP However, the lipid clinic is

a more expensive model of care527 that may not be avail-
able to all patients, but these clinics can be especially
valuable for patients with complex lipid disorders.

2) Utilize case management by nurses

Closely related to the lipid clinic concept is case man-

agement by nurses. A number of such models have
been described in the literature, and compare very
favorably to other models of care in terms of
treatment outcomes, lipid control, and patient adher-
ence.255v523v525v1080v1107-1109 In these models, some

(or all) of the elements of care are provided by
specially-trained nurses. In some instances, care is

delivered by nurses at the worksite, in the home, or in

the community; and in other cases, a clinic or hospital
outpatient setting. Often, there is a strong emphasis on

lifestyle modification (i.e., smoking cessation, exercise
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training, weight loss, and nutrition counseling) in addi-
tion to lipid-modifying drug therapy. Treatment is often

guided by a written protocol. Nurses in these settings
deliver care that is typically provided by physicians,
including conducting medical histories and physical
exams; collecting and interpreting laboratory tests;

and selecting and titrating medications. All case man-

agement models describe strong patient counseling and

follow-up monitoring components. Comparison of
nurse case management versus usual care models have
shown the nurse care model to be at least equivalent,
and in some cases superior, in terms of LDL lowering
and achievement of treatment goals. No cost-effective-
ness comparisons have been made.

3) Deploy telemedicine

As noted above, phone follow-up of patients between
scheduled physician visits has been successfully used to
improve adherence.1082v1083v1087 This is a very accessible,

relatively inexpensive way to maintain a link with the
patients and to manage problems that deter adherence
as they arise. Reports indicate that groups using this

approach have seen improvement in LDL reduction
and achievement of treatment goals.

4) Utilize the collaborative care ofpharmacists

Collaborative care by pharmacists is a model in which
community pharmacists, working in their pharmacies,
collaborate with primary care providers to augment the
care provided to persons with lipid disorders. In this
model, pharmacists see persons during medication
refills or by appointment, to reinforce the importance
and purpose of therapy, provide patient education on

lifestyle and pharmacologic therapy, emphasize the
need for adherence, identify and resolve barriers to
adherence, and provide long-term monitoring of drug
response and feedback to the patient between visits to
:he primary care provider. During these visits, pharma-
cists commonly measure the patients blood pressure or

3lood lipids utilizing desktop analyzers. This allows
oharmacists to give the patient feedback on their
orogress and reinforce the steps to achieving treatment

goals. Services are documented, and summaries are sent
;o the patients primary provider to inform him/her of
:he pharmacists findings and actions. These models
nave proved to be among the strongest for maintaining
oersons on treatment and achieving treament goals.1110-
1112 For example, one study of pharmacists’ collabora-
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tive care reported that 94 percent of persons persisted
on therapy (i.e., stayed on lipid-lowering treatment at
least to some degree), 90 percent of persons were
considered adherent with prescribed medications, and

63 percent had reached and were maintained at their

NCEP LDL goal for a period of two years.1111

5) Execute Critical care pathways in hospitals

Use of clinical pathways or other management protocols
in hospital settings has resulted in improved adherence
to therapy by CHD patients and better cholesterol con-
trol.524 The Cardiac Hospitalization Atherosclerosis
Management Program (CHAMP) focused on the initia-

tion of therapy with aspirin, beta blocker, ACE inhibitor,
statin, diet, and exercise in persons with established
Cl-ID prior to hospital discharge.524 The program used
post-discharge follow-up visits to titrate the statin dose
to achieve an LDL of <l00 mg/dL. One year after dis-

charge, 9l percent of persons were being treated with
cholesterol-lowering therapy and 58 percent were at

treatment goals; these results suggest that initiating treat-
ment during hospitalization for CHD adds needed

emphasis to the importance of cholesterol-lowering
treatment alongside other cardiac medications.
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Focus on the Patient (utilize as many as possible)

Simplify medication regimens

3rovide explicit patient instruction and use good counseling techniques to teach the patient how to

"ollow the prescribed treatment

Encourage the use of prompts to help patients remember treatment regimens

Jse systems to reinforce adherence and maintain contact with the patient

Encourage the support of family and friends

Qeinforce and reward adherence

ncrease patient visits for persons unable to achieve treatment goal

ncrease convenience 8l’lCl access E0 care

nvolve patients in their own care through self-monitoring

Focus on the Physician and Medical Office

Teach physicians to implement lipid treatment guidelines

Use reminders to prompt physicians to attend to lipid management

Identify a patient advocate in the office to help deliver or prompt care

Use patients to prompt preventive care

Develop a standardized treatment plan to structure care

Use feedback from past performance to foster change in future care

Remind patients of appointments and followup on missed appointments

Focus on the Health Delivery System

Provide lipid management through a lipid clinic

Utilize case management by nurses

Deploy telemedicine

Utilize the collaborative care of pharmacists

Execute critical care pathways in hospitals

%EEir"lil;%i.;:lml 5~ml"ia:llrgl;;stl

Keep the regimen as simple as possible

Give the patient clear instructions

Discuss adherence for at least a few seconds at each visit

Concentrate on those who don't reach treatment goals

Always call patients who miss visit appointments

Use 2 or more strategies for those who miss treatment goals
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