
New Trends in Lipid Management: 
Eight Cases to Consider

DONALD A. SMITH, M.D., M.P.H.

Abstract

Eight case histories with differing clinical presentations and lipid abnormalities are presented to illus-
trate new trends in lipid management.  Issues discussed include the use of coronary artery calcium
scores to assess coronary heart disease risk for individuals who are asymptomatic, lower LDL-choles-
terol goals, new lipid measurements that may be clinically helpful in patient management, and the use
of combined lipid-altering agents.
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IN THE 1990S, at the Mount Sinai Cardiology
Clinic and Cardiology Faculty Practice, only 5%
of patients with proven coronary heart disease
were on two or more lipid-altering medications
(1). Since that time, several provocative studies
have been published which suggest that low-den-
sity-lipoprotein cholesterol (LDL-C) guidelines
should perhaps be more demanding for patients
with coronary heart disease (CHD) (2 � 4) and that
combination therapy with two different classes of
lipid-altering agents may produce more beneficial
clinical outcomes than might be expected from
studies using only a single agent (5).

In 2001 the Adult Treatment Panel III (NCEP
ATP III) of the National Cholesterol Education
Program (NCEP) (6) suggested the possible util-
ity of measuring nontraditional CHD risk factors
such as ultrasensitive C-reactive protein and

lipoprotein (a) (Lp(a)) to help better estimate
CHD risk for those patients without a history of
CHD. In addition, they proposed that surrogate
measures of atherosclerosis, such as intima-media
thickness of the carotid artery, ankle brachial
index, and ultrafast or multi-detector computer to-
mographic (UFCT) scanning of coronary arteries
for coronary calcium scores, could also be per-
formed for sharpening CHD risk estimates. LDL-
C goals were lowered to less than 100 mg/dL for
those with diabetes and for those with a CHD risk
equivalent, i.e., more than a 20% 10-year-risk of a
myocardial infarction (MI) or CHD death as de-
termined by a Framingham risk algorithm. Non-
high-density-lipoprotein cholesterol (non-HDL-
C) goals were recommended for those with
triglycerides over 200 mg/dL, to estimate all
atherogenic apolipoprotein B (Apo B) lipopro-
teins in one number. Triglyceride goals were set
optimally as less than 150 mg/dL.

More recently another paper from the Coordi-
nating Committee of the NCEP (7) has recom-
mended an LDL-cholesterol goal of < 70 mg/dL as
a therapeutic option, based on clinical trial evi-
dence in those persons at very high risk. Such per-
sons include those with established cardiovascular
disease and a recent acute coronary syndrome, or
multiple risk factors (especially diabetes), or se-
vere and poorly controlled risk factors such as con-
tinued cigarette smoking, or multiple risk factors
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of the metabolic syndrome (especially triglyc-
erides ≥ 200 mg/dL plus non-HDL-cholesterol ≥
130 mg/dL with low HDL-cholesterol < 40
mg/dL). This report also suggested as a therapeutic
option a primary-prevention LDL-cholesterol goal
of < 100 mg/dL in persons with an LDL-choles-
terol > 100 mg/dL and a moderate 10-year risk of
10 � 20% with several other risk factors such as hy-
pertension, advancing age, continued smoking, a
strongly positive family history of premature ath-
erosclerotic cardiovascular disease, lipids consis-
tent with the metabolic syndrome as stated above,
or with a C-reactive protein > 3 mg/L, or a coro-
nary calcium score > 75th percentile for a person�s
age and sex. This recommendation was based on
evidence from the Anglo-Scandinavian Cardiac
Outcomes Trial-Lipid-Lowering Arm (8), in which
the use of 10 mg of atorvastatin for 3.3 years re-
duced the risk of MI and CHD death by 36% and
stroke by 27% in the 10,300 participants age 40 to
79 years without coronary heart disease but with
hypertension and 3 other risk factors. The report
emphasizes that a standard dose of a statin be used
to reduce the LDL-cholesterol by at least 30 � 40%
and minimally to a level <100 mg/dL.

It takes some time for more aggressive guide-
lines to be implemented, and studies showing the in-
ability of physicians to obtain guideline lipid goals
have been discouraging (9). But change does occur.
For example, the percentage of patients with CHD
who had LDL-C of less than 100 mg/dL increased
from 23% to 53% between 1994 and 1999 at the
Mount Sinai Cardiology Clinic and Cardiology Fac-
ulty Practice (10). The same results will surely occur
elsewhere as the clinical evidence for more aggres-
sive lipid-altering therapy mounts. This article will
present cases to illustrate several clinical points that
may be helpful to the practicing physician in assess-
ing CHD risk and preventing cardiovascular events
through the treatment of atherogenic lipids.

A. Be suspicious of patients with family histo-
ries of early CHD: Consider using non-invasive
imaging studies to assess individual risk in
order to lower atherogenic lipids sufficiently.

Case 1: 52-Year-Old Male (Fig. 1)
How many CHD risk factors are there? What is

the LDL-C goal? In order to determine an LDL-C
goal, one first establishes that the patient has 3 of 5 po-
tential CHD risk factors used in the ATP-III algorithm:

� Age: over 45 in males, over 55 in females
� Positive family history (FH) of CHD: < 55

years old in first-degree male, < 65 years
old in first-degree female

� HDL-C < 40 mg/dL

His NCEP ATP-III LDL-C goal is thus < 130
mg/dL.

The patient then began what was supposed to
be a 2-month trial of dietary therapy, which in-
volved lowering animal saturated fats and trans
fatty acids, and consuming soluble fiber and stanol
ester margarines. This could have lowered his
LDL-C by 10 � 15%. He only returned 2 years later
because a brother had suffered a heart attack at a
family reunion. He panicked and was afraid to
move quickly for fear of precipitating a heart at-
tack. While waiting to get a stress test, he obtained
an electron-beam computed tomography (EBCT)
coronary artery calcium score (CACS) and re-
peated his lipids levels. The following were the re-
sults (Fig. 2).

Given his EBCT coronary artery calcium score
and Bruce stress echocardiographic results, what now
is his LDL-C goal? How can it be accomplished?

The use of electron beam or multi-detector CT
scanning for coronary artery calcium scoring has
become one method of assessing CHD risk for pa-
tients with no history of clinical CHD (11). This
patient�s high coronary artery calcium score
(CACS) would predict a substantially increased
risk of nonfatal MI or CHD death over the next 8.5
years (12). In fact, it would push him into a CHD
risk equivalent state. Thus, although he had no
symptomatic CHD, my goal for his LDL-C was
lowered to less than 100 mg/dL, a 40% decrease in
his current LDL-C level, a therapeutic option now
suggested by the NCEP committee (7). This goal
could most probably be achieved with rosuvastatin
10 mg qd, atorvastatin 20 mg qd, or simvastatin
40 � 80 mg qd (13).

Fig. 1. Case 1: 52-year-old male
BP = blood pressure; CVD = cardiovascular disease; DM = di-
abetes mellitus; HDL-C = high-density lipoprotein cholesterol;
HT = height; HTN = hypertension; IW = ideal weight; LDL-C
= low-density lipoprotein cholesterol; MI = myocardial infarc-
tion; TC = total cholesterol; TG = triglycerides; WT = weight;
T/HDL ration = TC divided by HDL-C.
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The question that remains in terms of lipid al-
tering for this man with asymptomatic coronary
vascular disease, or for someone with symptomatic
or documented obstructive coronary heart disease,
is how low to push LDL-C levels. Although many
LDL-C lowering trials can show primary or sec-
ondary prevention effects of 25 � 35% in CHD
event rates, this still leaves a substantial number of
persons with CHD events (2, 14 � 17). One trial, to
be reported in the spring of 2005, may help answer
this question. Treating to New Targets (TNT) is a
randomized, double-blind study funded by Pfizer,
assigning 10,000 participants with known CHD to
10 vs. 80 mg of atorvastatin (18). To qualify, a par-
ticipant must have been able to lower LDL-C to
100 � 130 mg/dL with atorvastatin 10 mg per day.
Participants were then randomized to remain on
atorvastatin 10 mg or to increase to 80 mg qd to at-
tain an LDL-C level in the 50 � 80 mg/dL range.
The hypothesized result would be an improvement
in event rate reduction on the higher dose with the
lower LDL-C levels. Results from a similar sec-
ondary prevention trial, Study of the Effectiveness
of Additional Reductions in Cholesterol and Ho-
mocysteine (SEARCH) (19), comparing simvas-
tatin 20 vs. 80 mg qd for 12,000 participants,
should be available by 2006.

A recent intravascular ultrasound trial has been
somewhat enlightening in regard to the matter of tar-
get LDL-C for patients with CHD. Reversal of Ath-
erosclerosis with Aggressive Lipid Lowering (RE-
VERSAL), recruited 654 patients with symptomatic
CHD, and at least one coronary vessel with > 20%
stenosis and LDL-C baseline values of 125 � 210
mg/dL, and randomized them to pravastatin 40 mg

or atorvastatin 80 mg for 18 months (3). LDL-C lev-
els were reduced to 110 mg/dL or 79 mg/dL, respec-
tively. Intravenous ultrasound studies to evaluate
atherosclerotic plaques in 30 mm segments of coro-
nary arteries with 20 � 50% stenoses demonstrated
that patients on atorvastatin had no increase in
atheroma volume (�0.4%) compared with an in-
crease in those on pravastatin (+2.7 %, p=0.02 be-
tween the two groups). This would suggest that an
LDL-C of 80 mg/dL or lower would be required for
those persons not wishing coronary plaque growth.

Such a clinical difference in cardiovascular
(CV) events for patients using the same medica-
tions and dosages was recently published by the
Pravastatin or Atorvastatin Evaluation and Infec-
tion Therapy (PROVE-IT) group (4). This study
enrolled 4,162 patients hospitalized with acute
coronary syndromes and randomly assigned
pravastatin 40 mg vs. atorvastatin 80 mg. After a
follow-up period of 18 � 36 months (mean 24
months), patients on atorvastatin compared with
those on pravastatin had a 16% reduction in the
primary end point of all-cause death, MI, unstable
angina requiring rehospitalization, revasculariza-
tion and stroke (26.3% vs. 22.4% respectively,
p=0.005). Trial LDL-C values were 95 and 62
mg/dL, respectively. This study pertains only to
the approximately one million persons who have
MIs and unstable angina in this country annually,
and there were some subgroups whose results were
not significantly different for patients on the two
drugs (those ≥ 65 years, with MI with ST-segment
elevation, previously on a statin, and with LDL-C
< 125 mg/dL). Whether equivalent levels of LDL-
C will be associated with similar decreases in coro-
nary event rates in the much larger part of the pop-
ulation with a history of stable CHD awaits the
larger TNT and SEARCH clinical trials mentioned
above, with thousands of patients. My LDL-C goal
for this man at this point would certainly be < 100
mg/dL, and preferably < 70 mg/dL.

Case 2: 66-Year-Old Woman (Fig. 3)
How should she be treated?
It was unclear whether this patient�s LDL-C of

209 mg/dL was atherogenic, given her high HDL-
C of 70, which produced a TC/HDL-C ratio of 4.2
(near the ideal range of < 4.0). Her only NCEP
ATP III risk factor was age (> 65 years in women),
which was offset by her high HDL-C level. Thus,
with zero risk factors in the NCEP ATP III algo-
rithm for determining coronary disease risk, her
LDL-C goal was < 160 mg/dL. The history of a
heart condition in a brother of approximately the
same age, however, sent a warning signal that de-
manded further attention to her CHD risk. The

Fig. 2. Case 1: 52-year-old male 2 years later
EBCT = electron-beam computed tomography; ECG = elec-
trocardiogram; EF = ejection faction; HR = heart rate; LV =
left ventricle; SBP = systolic blood pressure.
For all other abbreviations, see Fig. 1.
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EBCT score at the 90th percentile for a woman her
age suggested that the HDL-C was in fact not that
helpful and certainly did not override the unknown
family history risk. Given the high coronary cal-
cium score, her LDL-C goal decreased from < 160
mg/dL to < 100 mg/dL and justified the effort to
search for lipid-altering medications that would
lower LDL-C to that level without giving the ab-
normal liver function tests (LFT) produced by
atorvastatin 20 mg qd. Alternatives included a
lower dose of atorvastatin or rosuvastatin, com-
bined with a bile acid binder or a cholesterol re-
ceptor inhibitor, as illustrated in the following
cases.

B. Combine therapies to reduce LDL-choles-
terol further into the good range.

Case 3: 53-Year-Old Postmenopausal Female
(Fig. 4)

This patient�s only ATP III CV risk factor is hy-
pertension, which is offset by a negative risk factor
of having high high-density lipoprotein cholesterol
(HDL-C), which was > 60 mg/dL. Thus, by NCEP
ATP III criteria, her LDL-C goal is < 160 mg/dL. To
reduce LDL-C from 428 to 160 mg/dL in a patient
with familial heterozygous hypercholesterolemia,
would almost certainly require, at a minimum, the
use of a statin. Although the original fluvastatin
preparation, even at 80 mg per day, had the least po-
tency of all the statins, its reformulation into a gel
matrix form, fluvastatin XL 80 (Lescol XL 80), has
increased its ability to lower mean LDL-C by 37%.
By combining fluvastatin with hydrophilic poly-
mers which absorb water on ingestion and form a
gelatinous outer coat, the gastrointestinal absorp-
tion of fluvastatin is extended to more than 8 hours,

causing a lower maximum serum peak level after
administration compared to other statins. A report
of the pooled clinical trial data using fluvastatin 20,
40, and XL 80 showed a low and equivalent (< 1%)
percentage of people of all ages with creatine phos-
phokinase (CPK) elevations greater than 5 times the
upper limit of normal compared to placebo (20).
This may validate fluvastatin as a statin that can be
tried in patients who have myalgias as a result of
usage of other statins. Although other studies have
essentially reported no differences in CPK eleva-
tions among all the statins (21), our �case 3� patient
was started on fluvastatin XL 80, with a remarkable
(47%) reduction in LDL-C, producing an LDL-C of
227 mg/dL, without myalgias.

Since fluvastatin XL 80 mg is a single-dose
drug, this patient is someone for whom combined
therapy�adding either a bile acid binder such as
colesevelam hydrochloride (Welchol) (22) or an
intestinal cholesterol receptor inhibitor such as
ezetimibe (Zetia) (23, 24)�can further reduce
LDL-C levels by another 18 � 40% on average. She
was placed on ezetimibe 10 mg, and her LDL-C
dropped 30% to 160 mg/dL, our goal for her. She
is a hyperresponder to LDL-C-lowering therapy
with both fluvastatin XL and ezetimibe. Her situa-
tion illustrates the fact that many persons with
higher LDL-C levels at baseline will respond bet-
ter to therapy than those with lower levels. Thus,
what would at first seem an impossible lipid-alter-
ing task turns out not to be so.

Case 4: 66-Year-Old Woman (Fig. 5)
The first step in this case is simply to maxi-

mize the strength of the drug that she is on; fortu-

Fig. 3. Case 2: 66-year-old woman
ALT = alanine aminotransferase (normal≤ 60 U/L); AST = as-
partate aminotransferase (normal ≤ 50 U/L).
For all other abbreviations, see Figs. 1 and 2.

Fig. 4. Case 3: 53-year-old female
Atorva = atorvastatin (Lipitor), Ezetimibe (Zetia).
For all other abbreviations, see Fig. 1.



94 THE MOUNT SINAI JOURNAL OF MEDICINE March 2005

nately, 80 mg of simvastatin did not elicit the
myalgias seen with other statins she had used. Like
ezetimibe, bile acid binders can be used to increase
the LDL-C lowering of a statin. In this case, it de-
creased LDL-C another 25%, into the LDL-C goal
range desired for someone with known CHD.
Colesevelam has become a welcome anion binder
in the gut, because it is in pill rather than powder
form and is more specific for binding bile acid an-
ions than other medications in anionic form.
Hence, patients no longer need to worry about de-
creased absorption of thyroid hormone, digoxin,
some antibiotics, and some vitamins when using
less specific bile acid binders such as cholestyra-
mine and colestid. However, patients still must
take 6 large tablets daily. The cost of bile acid
binders is approximately twice the cost of ezetim-
ibe for the same LDL-C-lowering power. On the
other hand, bile acid binders are truly nonsystemic,
because there is no gastrointestinal absorption,
they have been shown to reduce coronary heart
disease events, and they have shown no long-term
toxicity in randomized, controlled trials. Since
ezetimibe is absorbed and excreted through the bil-
iary tree, there are low plasma levels and the pre-
dicted long-term safety of this medication awaits
confirmation.

C. Be cautious with patients with severely re-
duced HDL-C levels and use combined therapy
to raise HDL-C and lower LDL-C levels.

Case 5: 54-Year-Old Male (Fig. 6)

What are the risk factors? What is the LDL-C
goal? How should he be treated?

This patient originally had the metabolic syn-
drome but subsequently developed the hyper-
glycemia of type 2 diabetes. Without lipid-altering
medications, he already has an LDL-C < 100
mg/dL. Should the physician add a statin to reduce
LDL-C further? This question has been answered
by the Heart Protection Study (2), an important
randomized, controlled trial of simvastatin 40 mg
qd vs. placebo in patients at high risk for subse-
quent cardiovascular events. (�At high risk� is de-
fined here as having CHD, cerebrovascular dis-
ease, or peripheral vascular disease; hypertension;
or diabetes, with a baseline total cholesterol > 135
mg/dL.) Major coronary events of MI and cardio-
vascular disease death were reduced by 25% in
those patients placed on simvastatin 40 mg, even
with baseline levels of LDL-C < 100 mg/dL.

But what about the low HDL-C? Should it be
increased? There is growing evidence for increas-
ing HDL-C to add a further preventive effect to the
lowering of LDL-C. The HDL-Atherosclerosis
Treatment Study (HATS) (25) was a three-year
quantitative coronary angiographic trial of simvas-
tatin 40 mg plus niacin to increase HDL-C by ap-
proximately 10 mg/dL, compared with placebo, in
160 persons with CHD. Qualifying HDL-C had to
be < 35 mg/dL in men with triglycerides < 400
mg/dL, levels that would qualify our patient. In the
placebo and simvastatin/niacin groups not on an-
tioxidant vitamins, mean LDL-C levels were 116
and 75 mg/dL and mean HDL-C levels were 34
and 40 mg/dL, respectively. In the placebo group,
the mean percentage of stenosis from 9 proximal

Fig. 5. Case 4: 66-year-old woman
Atorva = atorvastatin (Lipitor) mg qd, Simva = simvastatin
(Zocor) mg/qd
For all other abbreviations, see Fig. 1.

Fig. 6. Case 5: 54-year-old male
For all abbreviations, see Figs. 1 and 2.
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lesions increased 3.9% compared with a decrease
of 0.4% in those on the simvastatin-niacin combi-
nation (p<0.001). More remarkable for a trial not
powered to show differences in clinical events, 9
of 34 patients in the placebo group experienced
CV death, MI, or revascularization compared with
only 1 patient in the combination group, an 89%
decrease (p=0.04). Such a small trial provides no
definitive clinical evidence but serves to strongly
promote the hypothesis that the HDL raising may
be very important clinically and may add to the
preventive effects of simply lowering LDL-C.

The cardiovascular preventive benefits of
niacin were first demonstrated in 1975 in the Coro-
nary Drug Project, in which men who had a history
of previous myocardial infarction and were taking
3 grams of niacin daily, showed a 27% decrease in
MI at 5 years (from 12.2% to 8.9%, p<0.005) com-
pared with those on placebo (26). The same study
demonstrated an 11% decrease in all-cause mortal-
ity measured 9 years later, after the formal study
had ended (52.0% vs. 58.2%, p<0.001) (27).

Niacin comes in immediate-release and sus-
tained-release forms, the former causing more
flushing reactions, the latter less-beneficial lipid
effects and more hepatotoxicity, especially at high
doses (28). An intermediate-release form, niacin
SR (Niaspan), is also available and seems to give
the excellent lipid effects of immediate-release
niacin without the hepatotoxicity of the sustained-
release forms (29). Unfortunately, it is signifi-
cantly more expensive. No-flush inositol prepara-
tions are ineffective because they contain none of
the active free nicotinic acid (30). Niacin can raise
uric acid levels and precipitate gout, but hopefully
this patient would not be affected, since he is al-
ready on allopurinol.

In the course of being evaluated for his lipid
abnormalities, the patient sustained an inferior
wall MI. He was lost to follow-up, but hopefully
he is currently on a statin and a niacin preparation,
as in the following case.

Case 6: 62-Year-Old Male (Fig. 7)
Hypertension for 20 years; atypical chest pain;

positive thallium stress test; mild claudication.
For this patient, niacin reduced triglycerides

and LDL-C somewhat and increased HDL-C sig-
nificantly. The statin was added to reduce LDL-C
into our goal range of < 100 mg/dL. Niacin will
also increase the size of LDL particles (31), mak-
ing them less atherogenic. Niacin is also one of the
few medications we have which reduce Lp(a).
However, there have been no clinical trials to show
that reducing Lp(a) will additively reduce risk.
The Scandinavian Simvastatin Study (4S) demon-

strated that the adverse predictive value of increas-
ing quartiles of baseline Lp(a) for future MI and
cardiovascular death tended to be lost when the
high levels of LDL-C in that trial (150 � 250
mg/dL, mean baseline 188 mg/dL) were lowered
with simvastatin to an average level of 122 mg/dL
(32). A similar loss of adverse predictive value of
Lp(a) was shown with substantial reduction of
LDL-cholesterol in the Familial Atherosclerosis
Treatment Study (33). Hence a prudent manage-
ment for cardiovascular risk associated with an el-
evated Lp(a) level > 30 mg/dL (highest quintile of
population) and an elevated LDL-cholesterol
based on the cited clinical evidence is simply to re-
duce the LDL-cholesterol by 30 to 40% to a value
< 130 mg/dL.

D. For patients with diabetes mellitus, and po-
tentially those with the metabolic syndrome,
strongly consider the use of fibric acid therapy
alone or in addition to statin therapy.

Case 7: 36-Year-Old Male, Referred for Erup-
tive Xanthoma (Fig. 8)

This young man was referred by a dermatolo-
gist when, at the sudden onset of severe hyper-
triglyceridemia secondary to the hyperglycemia of
type 2 diabetes, the patient developed eruptive
xanthoma. The most effective pharmacologic ther-
apies for severe hypertriglyceridemia are fibric
acid and niacin (6). Triglyceride values above
1000 mg/dL often represent the presence of chy-
lomicrons and indicate increased risk for chylomi-
cron-induced pancreatitis. While lowering triglyc-
erides with gemfibrozil, the patient also eliminated
concentrated sweets from his diet, began exercis-
ing, and was also started on metformin. This regi-
men increased insulin sensitivity, reduced glucose
levels and hemoglobin Alc (HbAlc) into a more

Fig. 7. Case 6: 62-year-old male
For all abbreviations, see Figs. 1 and 2.
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normal range, and helped with weight loss, thereby
reducing triglyceride levels.

Fortunately, the patient was quite compliant
with the regimen and immediately began losing
weight, with remarkable corrections in triglyceride
levels and steady drops in hemoglobin A1c, even as
both gemfibrozil and metformin were decreased and
then stopped. In his case, the NCEP ATP goal for
non-HDL-C (30 mg/dL greater than the LDL-C
goal) was < 130 mg/dL (6). As he gets older, and his
control of diet, weight and activity backslides a bit,
he will inevitably be back on these medications. Be-
cause of his low HDL-C and moderately increased
triglycerides, giving him a total cholesterol
(TC)/HDL-C ratio > 5.0, one cannot feel very confi-
dent about his long-term prevention of CHD and
could easily argue for restarting a fibric acid or start-
ing a statin to prevent premature atherosclerosis.

The Veteran�s Administration High Density
Lipoprotein Intervention Trial (VA-HIT) (34)
demonstrated that gemfibrozil therapy 600 mg bid
reduced CHD death plus nonfatal MI by 22% in
men with previously documented CHD and TG <
300 mg/dL, HDL-C ≤ 40 mg/dL and LDL-C ≤ 140
mg/dL over a 5-year period. An important finding
in this study was that the effects were more dra-
matic in those with diabetes than in those without
it (35). The number of patients needed to treat in
order to prevent one CHD death or MI in the over-
all population was 23, but in the diabetic popula-
tion it was only 12. In addition, in those without
diabetes, gemfibrozil was effective in reducing
CHD risk in the top quartile of insulin resistance,
but not in the three lower quartiles of insulin resis-
tance. Gemfibrozil would seem to be most effec-

tive in preventing CHD in those with the insulin
resistance/diabetic dyslipidemia secondary to high
triglycerides, low HDL-C, and small LDL particle
size.

To prevent CHD, the American Diabetes Asso-
ciation (ADA) recommends that statins be the first
drug of choice for patients with diabetes (36). ATP
III recommends an LDL-C goal of less than 100
mg/dL. But in this case the use of gemfibrozil re-
sulted in an LDL-C < 100 mg/dL, and the VA-HIT
study showed that gemfibrozil is cardioprotective
in persons with type 2 diabetes or insulin resis-
tance. Had his triglycerides remained elevated at
greater than 400 mg/dL even with glucose control,
one could argue that a fibric acid would be the
more efficacious drug for his lipid abnormalities.
But his triglycerides and glucose seem in fairly
good control with lifestyle changes, and thus it is
reasonable in his case to follow the evidence-based
guidelines of the ADA and the recent NCEP guide-
lines, and place him on a moderate-dose statin for
long-term CVD prevention.

Case 8: 63-Year-Old Woman (Fig. 9)
This patient has well-controlled diabetes, and

coronary heart disease, and is on a reasonable
statin dose with hypertriglyceridemia still inade-
quately treated (367 mg/dL). Investigators in the
Diabetes Atherosclerosis Intervention Study
(DAIS) randomly assigned 418 persons with type
2 diabetes and moderate elevations in LDL-C
(135 � 175 mg/dL) and triglycerides (150 � 465
mg/dL), and with at least one visible coronary an-
giographic lesion, to the fibric acid, fenofibrate
(Tricor), and followed them for 3 years (37). The
fenofibrate group, compared with the placebo
group, showed significant decreases in coronary
lesions, with a smaller increase in percentage di-
ameter stenosis (2.11 vs. 3.65%, p=0.02) and a sig-
nificantly smaller decrease in minimum lumen di-
ameter (�0.06 vs. �0.10 mm, p=0.029). Partici-
pants taking fenofibrate had fewer CHD clinical
events (death, MI, percutaneous transluminal coro-
nary angioplasty [PTCA], coronary artery bypass
graft [CABG]) than those taking placebo (38 vs.
50), but the study was not powered to show this as
a statistically significant difference.

The clinical issue for this woman is whether to
increase her statin dose to achieve a total choles-
terol of 204 mg/dL and triglycerides of 367 mg/dL,
add a fibric acid to her statin, or do both. In this
case the addition of fenofibrate to atorvastatin
vastly improved her lipid profile, but even with the
results above one wonders whether she is ade-
quately protected. Results of REVERSAL and
PROVE-IT (3, 4) would suggest that her LDL-C is

Fig. 8. Case 7: 36-year-old Hispanic male
Non-HDL-C = TC minus HDL-C, HbAlc = glycosylated hemo-
globin (%), gemf = gemfibrozil (mg qd), metfrmin = metformin
(mg qd).
For all other abbreviations, see Fig. 1.
All lipid values in mg/dL.
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inadequately controlled and that an increase in
atorvastatin is needed, along with the addition of
fenofibrate.

Can one achieve additional beneficial effects
for patients with diabetes and CHD, or at high risk
for CHD because of other risk factors, by adding a
fibric acid to a statin? The question will be an-
swered in several years in the Action to Control
Cardiovascular Risk in Diabetes (ACCORD) trial
(which will not finish recruitment until mid-2005
and is expected to have an average follow-up of
4.5 years). Six thousand subjects in the lipid arm
of the trial will be randomly assigned to simvas-
tatin 20 mg or simvastatin 20 mg combined with
fenofibrate 160 mg qd. The diabetic subgroups of
the TNT and SEARCH trials should provide evi-
dence on how low the LDL-C should be targeted
when a statin is used alone.

With this patient, there is also the issue of how
we determine the adequacy of treatment for some-
one with diabetes and CHD. Since such patients
often have lipid patterns based on small LDL par-
ticles, an LDL-C < 100 mg/dL may indicate some-
one with excess small LDL particles, still at risk
for further plaque progression (38). One could set
a goal of approximately 70 mg/dL for LDL-C, as
discussed in Case 1 above and as recommended as
a treatment option for persons with diabetes and
CHD. And yet for someone with diabetes or the
metabolic syndrome and CHD, this may be inade-
quate lipid-altering therapy.

Three newer lipid parameters to assess ade-
quacy of treatment have been suggested: non-

HDL-C, LDL particle number and Apo B. Non-
HDL-C as a measure of Apo B in all fasting
atherogenic lipoprotein particles has been sug-
gested by NCEP ATP III as a secondary target of
therapy in those patients with triglyceride levels >
200 mg/dL. In persons with established CHD in
the Bypass Angioplasty Revascularization Investi-
gation (BARI) trial, non-HDL-C was shown to be
a better predictor of nonfatal MI and angina over 5
years than total, HDL and LDL cholesterol levels
(39). In American Indians with diabetes, but with-
out cardiovascular disease, in the Strong Heart
Study, non-HDL-C was also shown to be a better
predictor of combined fatal and nonfatal cardio-
vascular disease and coronary heart disease than
LDL-C and triglycerides (40).

Another measure of atherogenic particles is the
level of Apo B. One Apo B is associated with each
LDL, very-low-density lipoprotein (VLDL), inter-
mediate-density lipoprotein (IDL), and Lp(a) par-
ticle. Since the half life in the circulation of LDL
particles is substantially greater than that of the
other Apo-B-containing particles, Apo B levels are
a good surrogate for LDL particle numbers. Apo B
levels have been better predictors of long-term risk
for vascular disease in several large prospective
studies, and on-trial Apo B levels have been better
predictors of subsequent coronary events than
LDL-C levels in several statin-versus-placebo,
randomized controlled clinical trials (41). A recent
study comparing non-HDL-C and Apo B, suggests
that non-HDL-C is equivalent to Apo B in diabetic
persons with triglycerides higher than 200 mg/dL,
but substantially underestimates risk in those with
lower triglyceride levels (42, 43).

The Canadian lipid guidelines for persons with
CHD target an Apo level < 90 mg/dL, this being
the 20th percentile of the Canadian population
(44). The Chairman of the NCEP ATP III has also
suggested an Apo level < 90 mg/dL (45). The ap-
proximate 20th percentile for men and women in
the Framingham Offspring population (46) and the
NHANES sample of the United States population
is < 80 mg/dL (47). Thus, depending on one�s ag-
gressiveness in Apo B lowering, one could aim for
< 90 or < 80 mg/dL.

Liposcience measures LDL particle number by
nuclear magnetic resonance spectroscopy of lipid
particles, giving both an LDL size and particle
number. LDL-C < 100 mg/dL and LDL particle
number < 1100 nmol/L represent the lowest quin-
tile in the Framingham Offspring Study (48). Thus,
in those with type 2 diabetic dyslipidemia consist-
ing largely of excessive small LDL particles, an
LDL particle number < 1100 nmol/L may represent
a better target than an LDL-C goal of 100 mg/dL,

Fig. 9. Case 8: 63-year-old woman
Atorv = atorvastatin (Lipitor), Feno = fenofibrate (Tricor),
non-HDL-C = TC minus HDL-C, HbAlc = glycosylated he-
moglobin (%).
For all other abbreviations, see Fig. 1.
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and < 800 nmol/L may represent a more aggressive
target than an LDL-C goal of < 70 mg/dL. Yet none
of these newer lipid goals have been compared in
clinical prevention trials. Thus, one is left with
several highly suggestive but unproven approaches
if one wishes to go beyond the newer ATP III goal
of an LDL-C < 70 mg/dL in a diabetic patient with
coronary heart disease.

In conclusion, we have considered several
cases with common but provocative cardiovascu-
lar and lipid histories and findings, and attempted
to expand our thinking about their management.
The future of preventive lipid management will
probably include better assessment of risk for
those patients without clinical CHD, more sophis-
ticated lipid testing with clearer and more evi-
dence-based therapeutic goals, increased use of
combined lipid-altering agents, and better meth-
ods for improving patient compliance with such
regimens.
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