
Study Shows Thiazide
Diuretics Associated with 
Lower Ischemic Stroke Risk
By William T. Elliott, MD, FACP

Thiazide diuretics are associated with a lower risk of ischemic
strokes in hypertensive patients compared to other antihypertensives. A
recent population case-control study from the Group Health Puget Sound

showed a higher risk of stroke with beta-blockers, calcium channel blockers,
and ACE inhibitors compared with thiazides. Klungel and associates suggest that
this study is consistent with previous findings and support the use of thiazides
diuretics as first-line therapy for hypertension (Arch Intern Med 2001;161:37-43). 

Statins
Look up “statin” on any search engine and you’ll find an astonishing number of

studies published in the last six months regarding the potential benefits of this remark-
able class of drugs. For example, recent data suggest that statins may reduce the risk
of ischemic stroke (Circulation 2001;103.387-392), reduce the risk of diabetes in
middle aged men (Circulation 2001;103:357-362), reduce one-year mortality if started
early after acute myocardial infarction (AMI) (JAMA 2001;285:430-436), reduce
bone fractures and osteoporosisis in the elderly (JAMA 2000;283:3205-3216; Lancet
2000;355:2185-2188), and even prevent dementia (Lancet 2000;356:1627-1631).
Statins are now well established as effective in the role of primary prevention of coro-
nary artery disease (CAD) so that high cholesterol levels are beginning to be treated
as we have treated high blood pressure for the last 40 years. Side effects are few—
some patients get myositis and there is the lingering concern that the drugs may some-
how adversely affect cognitive function (Am J Med 2000;108:538-553), but in general,
they are well tolerated. Statins are expensive, but with more “me-too” statins coming
onto the market and the eventual loss of patent protection for the older statins (lovas-
tatin is scheduled to lose patent protection later this year), the cost will surely
decrease, making the drugs affordable for almost everyone. And indeed, we may
someday find that almost everyone is on one of these remarkable drugs. 

Prostate Cancer
Medical androgen suppression and orchiectomy are both useful treatments for

advanced prostate cancer in men. And while the treatments are equivalent, orchiec-
tomy is clearly falling out of favor as men look to find any alternative to castration.
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A new study compares the two therapies with regard to
cost and confirms what most managed care companies
have known for years, that orchiectomy is significantly
less costly than regular injections of leuprolide or other
LH-RH agonists. Using 1999 average wholesale drug costs
fo LH-RH agonist therapy, the cost of medical therapy
exceeded surgical treatment at about five months, and over
the 10 years of the study, costs were almost 20 times high-
er for medical vs. surgical therapy (J Urol 2001;165:104-
107). Whether the cost issues will outweigh psyco-social
issues is up for debate. 

Coronary Heart Disease
Intravenous IIb/IIIa inhibitors have become main-

stays in the management of CAD. But according to a new
study, oral forms of these drugs may result in increased
mortality. Researchers from the Cleveland Clinic per-
fomed a meta-analysis of four large-scale, placebo con-
trolled, randomized trials involving oral IIb/IIIa inhibitors
and found a highly significant increase in mortality asso-
ciated with the drugs. Three oral agents were used in the
four studies, and an excess in mortality was seen with
each, regardless of the dose or whether aspirin was used
concomitantly. The increase in mortality was not attrib-
uted to an increase in myocardial infarction; however, an
increase in bleeding was associated with use of the drugs
(Circulation 2001;103:201-206). 

Osteoarthritis
Every once in a while, a nontraditional treatment

proves to be worthwhile. This may be the case with glu-
cosamine sulfate for the treatment of osteoarthritis (OA).
A new study from Belgium randomized more than 200
patients with knee OA to 1500 mg of glucosamine once a
day or placebo for three years. At the end of the study, the
glucosamine group had less joint space narrowing and an
improvement in symptoms (Lancet 2001;251:251-256).
Studies are also beginning in this country. The University
of Utah was recently given a $14 million grant from the
National Center for Complementary and Alternative
Medicine (NCCAM) to study the glucosamine sulfate in
conjunction with chondroitin for the treatment of knee
arthritis. Both agents are available over the counter.

Hypertension
Lean hypertensive patients have worse cardiovascular

outcomes compared to obese hypertensives. A study from
New York suggests that this may be because lean patients
have greater activity in the renin-angiotensin and sympa-
thetic nervous system during exercise. In their study, lean
hypertensives had higher renin activity, higher norepi-
nephrine concentrations, and less arterial compliance.
Weber and colleagues suggest that lean hypertensives

should be considered different from obese hypertensives
and should be treated with drugs that block renin and
modify the sympathetic nervous system (J Am Coll
Cardiol 2001;37:169-174).   n

Tenecteplase
Injection
(TNKase—
Genentech, Inc.)
By William T. Elliott, MD, FACP, 
and James Chan, PharmD, PhD

The fda has approved tenecteplase, a new sin-
gle bolus thrombolytic for the treatment of acute
myocardial infarction (AMI). Tenecteplase is a

modified tissue plasminogen activator produced by
recombinant DNA technology using Chinese Ovary cells.
Genentech has modified its other thrombolytic, human
tissue plasminogen activator (tPA), to create the new
agent. The changes result in a 527 amino acid glycopro-
tein with a lower plasma clearance and more fibrin speci-
ficity allowing it to be administered in a single bolus over
5 seconds.

Tenecteplase is marketed as TNKase by Genentech.

Indications
Tenecteplase is indicated for use in the reduction of

mortality associated with AMI.1

Dosage
The dose of tenecteplase is based on body weight: 30

mg for patients less than 60 kg; 35 mg for those 60 kg or
more, but less than 70 kg; 40 mg for patients 70 kg or
more, but less than 80 kg; 45 mg for patients 80 kg or
more, but less than 90 kg; and 50 mg for those 90 kg or
more. The single intravenous bolus dose should be
administered over 5 seconds and should be initiated as
soon as possible after the onset of AMI symptoms.1

Tenecteplase is supplied as 50 mg lyophilized powder
with 10 mL sterile water for injection.

Potential Advantages
The primary advantage of tenecteplase is its ease of

administration. It can be given as a single bolus dose over
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5 seconds compared to alteplase (rtPA), which requires a
loading bolus and infusion over 1.5 hours, and reteplase,
which requires two bolus doses 30 minutes apart. In a
large (n =16,949), multicenter comparative trial,
Assessment of the Safety and Efficacy of a New throm-
bolytic (ASSENT-2), the frequency of noncerebral major
bleeding was lower with tenecteplase compared to
alteplase (4.68% vs 5.94%; P = 0.0002).2 The frequency
of transfusion was also lower (4.25% vs 5.49%; P =
0.0002). 

Potential Disadvantages
As with other agents, the primary disadvantage of

thrombolytic therapy is the risk of stroke. In the ASSENT-
2 trial, the stroke rates were 1.78% with a rate of 0.9% for
intracranial hemorrhage. These rates were comparable to
that seen with alteplase, 1.66% and 0.94%. The rate of
ischemic stroke was slightly higher with tenecteplase but
not statistically different from altepase (0.72% vs 0.64%).2

Comments
Tenecteplase is a mutant of human tissue plasminogen

activator. The alteration by recombinant DNA technology
results in a molecule with a longer plasma half-life (20
min vs 4 min), greater fibrin specificity, and more resis-
tance to inhibition by plasminogen-activator inhibitor-1
compared to alteplase. 3 In the ASSENT-2 trial,
tenecteplase was comparable to alteplase in 30-day mor-
tality. ASSENT-2 was a multicenter, double-blind, ran-
domized, controlled trial involving 16,949 patients with
AMI of less than six hours with a median time of onset to
treatment of 2.8 hours. Patients received 30-50 mg of
tenecteplase over 5-10 seconds, depending on weight, or
up to 100 mg of alteplase by rapid infusion. All patients
received aspirin and heparin. Heparin was titrated to a
target activated partial thromboplastin time of 50-75 sec-
onds for 48-72 hours. The 30-day mortality was 6.18%
with tenecteplase and 6.15% with alteplase. The overall
rate of mortality or nonfatal stroke was 7.11% with
tenecteplase and 7.04% with alteplase (relative risk of
1.01 [95% CI 0.91-1.13]). Subgroup analysis revealed
that patients whose time to treatment was longer than
four hours seemed to fare better with tenecteplase than
alteplase (7.0% mortality vs 9.2%; P = 0.018). The
ASSENT-2 investigators suggest that the higher fibrin
specificity of tenecteplase may lead to better dissolution
of older fibrin clots.2 However, this subgroup represented
only 22% of the study population. Overall, there was no
difference in 30-day mortality. Patients who received
treatment within 2-4 hours, representing the largest sub-
group at 47%, fared numerically but not statistically bet-
ter with alteplase (5.5% vs 6.3%; P = 0.106).

Clinical Implications
Tenecteplase appears to be comparable to alteplase in

30-day mortality. Its primary advantage is the ease of
administration. It also appears to have a slightly lower
incidence of major bleeding and need for transfusion.
The ease of administration may shorten the time between
the onset of AMI symptoms and thrombolysis. A course
of treatment for tenecteplase is about $2000, which is
comparable to the cost of alteplase.   v
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Lansoprazole
Capsules: 
A New Indication
By William T. Elliott, MD, FACP, 
and James Chan, PharmD, PhD

Lansoprazole has been granted a new indica-
tion by the FDA—it is the first proton pump
inhibitor (PPI) approved for the treatment of

NSAID-associated gastric ulcers. The drug was intro-
duced in 1995 and marketed as Prevacid by TAP
Pharmaceuticals.

Indications
Lansoprazole has gained FDA approval for the healing

of NSAID-associated gastric ulcer in patients who con-
tinue NSAID use and for the risk reduction of NSAID-
associated gastric ulcer with history of a documented
gastric ulcer who require the use of a NSAID. 

Dosage
For the healing of NSAID-associated gastric ulcer, the

recommended dose is 30 mg once daily for eight weeks.
For the risk reduction of NSAID-associated gastric ulcer,
the recommended dose is 15 mg once daily for up to 12
weeks.1

Lansoprazole is available as 15 mg and 30 mg cap-
sules.
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Potential Advantages
Lansoprazole is the first PPI approved for NSAID-

associated gastric ulcer treatment in patients continuing
NSAID therapy. Lansoprazole is more conveniently
dosed once daily compared to 2-4 times a day dosing of
misoprostol. The latter is FDA approved for the preven-
tion of NSAID-induced gastric ulcers in patients at high
risk of complication from gastric ulcers.

Potential Disadvantages
Lansoprazole (15 mg or 30 mg) is reported to be less

effective than misoprostol in reducing the risk of NSAID-
associated gastric ulcer.1 After 12 weeks of treatment, the
percentages of patients remaining gastric ulcer free were
80%, 82%, and 92%, respectively, for lansoprazole 15
mg daily, lansoprazole 30 mg daily, and misoprostol 200
mcg four times daily. 

Comments
PPIs are important agents for the treatment and pre-

vention of NSAID-associated gastric and duodenal
injury. Omeprazole, the first PPI marketed, is more effi-
cacious than ranitidine in healing and preventing NSAID-
associated gastroduodenal ulcers.2,3 Similarly, lansopra-
zole has been shown to be more effective than ranitidine
in healing NSAID-associated gastric ulcers.4

Lansoprazole appears to be less effective than misopros-
tol (200 mcg 4 times a day) in preventing NSAID-associ-
ated gastric ulcer.1 Omeprazole has been reported to be
comparable to a lower dose of misoprostol (200 mcg
twice daily) in preventing gastric ulcers.5 Misoprostol,
however, is generally not well tolerated due to diarrhea
and abdominal pain, may be less effective in preventing
duodenal ulcers, and requires multiple daily dosing.5

Lansoprazole is currently the only PPI approved for treat-
ment of NSAID-associated gastric ulcers in patients con-
tinuing NSAID therapy. However, it is reasonable to
believe that omeprazole is equally effective. 

Clinical Implications
Studies have indicated that the attributable risk of

ulcer complications for NSAID users is 25-35%.6 It was
estimated that there are more than 100,000 annual hospi-
talizations for serious gastrointestinal (GI) complications
due to NSAID use.2 Risk factors include age, male gen-
der, past history of peptic ulcer disease, NSAID dose,
and the use of corticosteroids or anticoagulants.6,7 For
patients who need to continue NSAID therapy, a PPI is
effective in healing gastric and duodenal ulcer in H.
pylori-positive or -negative patients.2,6 For primary or
secondary prophylaxis, concomitant treatment with a PPI
or misoprostol are reasonable choices. Selective
cyclooxygenase inhibitors, such as celecoxib or rofecox-

ib, may provide another alternative, although their role in
patients with active GI disease has not been adequately
studied as these were generally excluded in published
studies.8,9 These patients may still require concomitant
therapy with a PPI.6,10 n
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Is Grapefruit Juice
Harmful?
Source: Kane GC, Lipsky JJ. Mayo Clin Proc 2000;75:933-942.

The american public is consuming grapefruit
juice in great quantities with 14% of men drinking
the juice at least weekly.1 Yet grapefruits, like

prunes, have commonly been referred to as a “funny”
fruit. Yet, there is nothing funny about the way grapefruit
interacts with some drugs. 

A possible drug interaction with grapefruit juice was
first reported approximately 10 years ago when investiga-
tors at the University of Western Ontario were attempting
to find an effective way of disguising the flavor of alco-
hol. They found that double-strength grapefruit juice best
masked the taste of alcohol, but they also found the blood
level of felodipine to be three times higher in those peo-
ple who were taking that medication with alcohol that
had been laced with grapefruit juice to mask the taste of
the alcohol2 than were the blood levels in subjects who
had taken the medication without grapefruit juice. Bailey
and colleagues at the University of Western Ontario test-
ed this serendipitous observation by measuring drug
blood levels after giving the felodipine on one day with
water and comparing the observed blood levels to those
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obtained the next day when felodipine was given with
grapefruit juice—the drug blood levels were found to be
up to four times higher when grapefruit juice was ingest-
ed with the drug.3

The drug-food interaction observed when ingesting
grapefruit juice appears to occur because of the inhibition
by grapefruit juice of one of the intestinal cytochrome
enzyme systems. The isoform known as cytochrome P-
450 3A4 (CYP3A4) is well known because of its fre-
quent involvement with drug-drug interactions. The
largest concentration of this family of heme-containing
proteins is found in the endoplasmic reticulum of cells
located throughout the body— especially in the liver and
in the intestinal wall where they play a role in the oxida-
tive biotransformation of numerous endogenous sub-
stances and xenobitics. Wide variations exist in the
expression of this enzyme in the liver and intestines;
however, it has now been clearly demonstrated that
patients with the highest intestinal CYP 3A4 concentra-
tions display the greatest untoward effects when they
ingest grapefruit juice.4

Comment By Harold L. Karpman, MD, FACC, FACP

Skeptical members of the medical community initially
ignored the data; however, multiple studies have now
clearly confirmed the interaction of grapefruit juice with
felodipine as well as with other medications. The majori-
ty of the studies on pharmodynamic evaluations have
been performed on relatively small numbers of healthy
adult volunteers but more recently, an increasing number
of case reports of adverse effects due to drug interactions
of grapefruit juice with many medications have been
published. These drugs are clearly tabulated in the Table.

An argument can be made that if a patient has been
taking medication with grapefruit juice for some time
without ill effect, it is probably safe to continue to do so;
however, the variability in the level of interaction with
different types of juice would suggest that this approach
may not be entirely safe. For example, felodipine blood
levels have been demonstrated to increase 300-500%
when taken with grapefruit juice and such elevations
have led to symptoms of flushing, lightheadedness, and
fainting in otherwise healthy research subjects.
Obviously, an elderly person with significant coronary
artery disease or hypertension might even have more sig-
nificant symptomatology. Each patient’s medical condi-
tion should be individually considered and advice regard-
ing the use of grapefruit juice should be based on the spe-
cific medication involved; however, it would seem fool-
hardy not to recommend to patients that they use water
rather than grapefruit juice for the ingestion of any of the
many drugs tabulated in the Table. These drugs should

not be taken with grapefruit juice until the drug-grape-
fruit juice interactions have been clarified. The spectrum
of these drugs included many drug categories such as
heart/high blood pressure agents, antihistamines, trans-
plant rejection agents, cholesterol-lowering drugs, and
other agents such as warfarin (Coumadin), cisapride
(Propulsid), and even sildenafil (Viagra). 

For the practicing physician, it is important to recog-
nize that regular strength grapefruit juice has as much
as 80-90% of the untoward effect of double-strength
grapefruit juice and, in fact, whole grapefruits have
almost the same effect. Therefore, it behooves all physi-
cians to caution their patients about the use of any
strength grapefruit juice as a liquid vehicle for the
ingestion of any drug, but especially for those listed in
the Table. Also, it should be noted that most studies
examining the grapefruit-drug interactions have used a
single 8-oz glass of fresh or reconstituted grapefruit
juice. These studies suggest that even a small amount of
juice can cause a significant drug interaction and, there-
fore, these drugs should not be ingested within 24 hours
after ingesting grapefruit juice or eating a significant
amount of the fruit.   n

Table

Grapefruit and Drug Interactions* 

Drug Interaction

Calcium-channel blockers

Amlodopine (Norvasc) Yes

Felodopine (Plendil) Yes

Nifedipine (Procardia) Yes

Nimodopine (Nimotap) Yes

Nisoldipine (Sular) Yes

Diltiazem (Cardizem) No

Verapamil (Calan, Isoptin) No

HMG-CO inhibitors (statin)

Atorvastatin (Lipitor) Yes

Cervastatin (Baycol) Yes

Lovastatin (Mevacor) Yes

Simvostatin (Zocor) Yes

Fluvastatin (Lescol) ? No

Pravastatin (Pravacol) ? No

Others

Sildenafil (Viagra) Yes

Diazepam (Valium) Yes

Buspirone (Buspar) Yes

Quinidine No

Prednisone No

Quinine No

Ethenil estradiol No

*This is a partial list—many other medications are being investigated.
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Dr. Karpman is Clinical Professor of Medicine, UCLA
School of Medicine, Los Angeles, Calif. 

References
1. Curhan GC, et al. Am J Epidemiol 1996;143:240-247.
2. Bailey DG, et al. Clin Invest Med 1989;12:357-362.

3. Bailey DG, et al. Lancet 1991;337:268-269.
4. Lown KS, et al. J Clin Invest 1997;99:2545-2553.

Nitric Oxide as a
‘NOvel’ Therapy for
Gastrointestinal
Ulcers?
Source: Lanas A, et al. N Engl J Med 2000;343:834-839.

Lanas and colleagues studied the relationship
between medications that release nitric oxide (oral
or transdermal preparations of nitroglycerin), med-

ications that promote ulcers (low-dose aspirin, high-dose
aspirin, and other nonsteroidal anti-inflammatory drugs),
anti-acid agents (H2 receptor antagonists and omepra-
zole), and the risk for developing upper gastrointestinal
(GI) bleeding. They performed a case-control study of
1122 consecutive patients admitted with upper GI bleed-
ing to one of four general hospitals in Spain. The 2231-
patient control group consisted of 1109 patients hospital-
ized for other reasons and 1122 outpatients from the same
region. Control subjects were chosen to achieve frequency
matching with the patients according to sex and age. 

As expected, the use of nonsteroidal anti-inflammatory
drugs (NSAIDS) was associated with an increased risk of
bleeding (odds ratio, 7.4 for NSAIDS other than low-dose
aspirin and 2.4 for low-dose aspirin), and anti-secretory ther-
apy was protective (odds ratio, 0.6). Omeprazole, a proton-
pump inhibitor, was more effective than H2-receptor antago-
nists. Interestingly, the use of nitrosovasodilators was pro-
tective as well, with an odds ratio of 0.6 and a 95% confi-
dence interval of 0.4 to 0.8. Despite the anti-platelet effects
of nitric oxide, nitrosovasodilators appeared to prevent GI
bleeding. 

Comment by Mark T. Gladwin, MD

Nitric oxide is a free-radical gas molecule produced

endogenously by the nitric oxide synthase enzyme systems,
and plays a critical role in the regulation of blood flow,
immune function, and cellular signal transduction. Recent
data suggest that nitric oxide increases gastric mucosal
blood flow and inhibits leukocyte adherence to the GI
microvasculature. These properties result in reduction in
ulcerogenesis and improvement in ulcer healing in rats treat-
ed with oral or intravenous nitroglycerin. A nitric oxide-
releasing aspirin product has even been developed to reduce
ulcer formation. Critically ill patients are highly susceptible
to gastric and duodenal erosion, ulceration, and bleeding,
particularly in the presence of coagulopathy and the need for
mechanical ventilation. While anti-secretory therapies are
protective, they increase the risk of nosocomial pneumonia,
and break through bleeding is common. For these reasons,
new therapies to reduce the incidence of GI bleeding in the
ICU are needed. These data suggest that nitric oxide releas-
ing compounds, taken orally or transdermally—and thus
suggesting that intravenous therapy would be effective—
reduce the clinical risk of GI hemorrhage. Studies in ICU
patients at risk for such bleeding should be undertaken in
order to determine whether nitroglycerin preparations
should be administered daily, enterally or transdermally, to
mechanically ventilated ICU patients. Will these therapies
be effective in this population and will they demonstrate
additive or synergistic effects with antisecretory therapy?   n

Dr. Gladwin is Senior Research Fellow, Department of
Critical Care Medicine, National Institutes of Health,
Bethesda, Md.

Statins May
Decrease 
Dementia Risk
Source: Jick H, et al. Lancet 2000;356:1627-1631.

Jick and colleagues, studying the records of
thousands of patients in Great Britain, found prelimi-
nary evidence that lipid-lowering statin medications

may decrease the risk of developing dementia. The study
was motivated by emerging evidence that the processing
of certain lipids may play a role in the pathogenesis of
Alzheimer’s Disease (AD), as well as vascular dementia. 

The study involved a case-control analysis of dementia
cases and matched controls in the UK-based General
Practice Research Database. This registry is derived from
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the medical practices of 368 general physicians who have
contributed data for more than 3 million patients since
1987. Jick et al selected 284 cases of newly-diagnosed
dementia, and 1080 nondemented controls that were most
suitable to the purposes of their study.

Factors found to be associated with an increased risk of
dementia in this patient cohort included smoking, history of
coronary artery bypass surgery, and a low body mass index.
Dementia was documented in only 13 patients currently
using statins. Adjusting for age, gender, smoking history,
vascular risks, and other possible contributing factors, the
relative risk of developing dementia among current statin
users was 0.29 (0.13-63%), representing a statistically sig-
nificant 71% risk reduction. In contrast, the risk of demen-
tia in patients with untreated hypertension and in patients
taking other, non-statin lipid-lowering medications was not
significantly different from controls. There was no signifi-
cant difference in the effects of statins on men vs. women,
or as a function of age. 

Jick et al acknowledge that there are certain limitations
to their analyses, including the lack of formal confirma-
tion of the dementia diagnoses and the lack of available
information on the nature of the hyperlipidemia or the
response to medication. Nevertheless, they state that the
data are compelling enough to warrant studies of the pos-
sible protective effects of statins against dementia be car-
ried out urgently.

Comment by Norman R. Relkin, MD, PhD

This report of a possible effect of statins (HMGCoA
reductase inhibitors) on reducing the risk of dementia is
certainly noteworthy. Statins are widely available, gener-
ally well-tolerated and effective as lipid-lowering agents,
traits that would seem desirable in a potential dementia
preventative intervention. However, one must be cau-
tious about drawing far-reaching conclusions from this
single observational epidemiological study. Although the
case-control design reduces the likelihood of spurious
associations, other explanations of the data are conceiv -
able that would not necessarily support a protective
effect of statins. For example, similar odds ratios might
result if the physicians who prescribe statins happen to
be less prone to diagnose dementia, or more prone to
take other steps that reduce the risk of dementia. The
accuracy of the dementia diagnosis in this study must
also be questioned because the data set derives from
busy physicians in general medical practice, a context in
which dementia has been shown to be under-recognized
and inaccurately diagnosed. 

Past studies have failed to show a convincing correla-
tion between cholesterol levels and risk of AD, and the
present study leaves open the question of whether statins

might mediate protective effects through actions on sys-
temic lipids or other biological effects. The use of statins
in patients with hyperlipidemia may be justified irre-
spective of whether there is definitive evidence of
dementia protective effects. However, prospective stud-
ies must be carried out before statins could be recom-
mended for the specific indication of affording protec-
tion against dementia.   n

Dr. Relkin is Associate Professor of Clinical Neurology
and Neuroscience, New York Presbyterian Hospital-
Cornell Campus, New York, NY.

The Use of Lipid-
Lowering Drugs for
Primary Prevention
of Coronary Heart
Disease
Source: Pignone M, et al. BMJ 2000;321:983-986.

The effectiveness of drug treatment for lipid
disorders in patients with no history of coronary
heart disease (CHD) has been controversial.

Pignone and colleagues point out that a recent review of
lipid-lowering treatment with statins found that CHD
events and all-cause mortality were decreased in primary
prevention populations.1 Also, new data from the large
Air Force/Texas coronary artery prevention study, which
examined women and men with poor ratios of total cho-
lesterol (TC) to high-density cholesterol (HDL) and mod-
est risk (0.5-1%), found that lovastatin reduced the risk of
the first major coronary event.2

Pignone et al searched the Medline database from
January 1994 to June 1999 for English language studies
examining drug treatment for lipid disorders. The inclu-
sion criteria were all randomized trials of at least one
year’s duration that examined drug treatment for
patients with no known CHD, cerebral vascular disease,
or peripheral vascular disease, and measured all-cause
mortality, CHD mortality, and nonfatal myocardial
infarction.

Four studies met the criteria. Drug treatment reduced
the odds of a CHD event by 30%, but not the odds of all-
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cause mortality. When statin drugs were considered alone,
no substantial differences in the results were observed. 

They concluded that treatment with lipid-lowering
drugs lasting 5-7 years reduces CHD events but not all-
cause mortality. 

Comment by Ralph R. Hall, MD, FACP

These studies are interesting for a number of reasons.
The Airforce/Texas study supports the inclusion of HDL
in the risk factor assessment by the National Cholesterol
Education Program guidelines. A number of investiga-
tors have advocated the inclusion of HDL for some time.
Also, all-cause mortality was not increased as it has been
in some studies. 

The long-term use of these drugs, as well as the use
of fibrates, which have also been successful in patients
with low HDL levels, is still of some concern.

Newspapers throughout the country have reported that
the Food and Drug Administration rejected proposals by
the manufacturers of lovastatin and pravastatin to make
these drugs available over the counter. 

As noted by Hulley and colleagues in an editorial,
the arguments for allowing over-the-counter sales were
that statins are effective, easy to take, relatively safe,
and many people who should take the drugs are not

doing so.3

The underuse of statins is most apparent in sec-
ondary prevention of patients with known heart dis-
ease. Only about one-third of the patients with elevated
lipids are treated after they have had a myocardial
infarction and many of those treated are not treated
until the recommended goals for lipid lowering have
been attained. 

One note of caution is indicated for physicians who
recommend long-term therapy with the statins—the
potential for tachyphylaxis. A recent study of atorvas-
tatin, fluvastatin, lovastatin, pravastatin, and simvastatin
demonstrated that LDL tachyphylaxis appeared to be a
unique response to prolonged use of atorvastatin at the
doses usually given.4 n

Dr. Hall is Emeritus Professor of Medicine, University
of Missouri-Kansas City School of Medicine, Kansas
City, Mo.
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1. Which one of the following statements is correct? 
a. Grapefruit juice, even in small amounts, can

cause significant drug interactions.
b. Physicians should caution their patients about

the use of any strength grapefruit juice as a liq-
uid vehicle for the ingestion of any drug. 

c. Certain drugs should not be ingested within 24
hours after ingesting grapefruit juice or eating a
significant amount of grapefruit. 

d. All of the above

2. Tenecteplase:
a. is indicated for use in the reduction of mortality

associated with acute myocardial infarction.
b. is easier to administer than alteplase and may

shorten the time between the onset of AMI
symptoms and thrombolysis.

c. appears to have a slightly lower incidence of
major bleeding and need for transfusion.

d. is comparable to the cost of alteplase.
e. All of the above

3. Lansoprazole capsules:
a. have been granted a new indication for treating

NSAID-associated gastric ulcers. 
b. is the first PPI approved for NSAID-associated

gastric ulcer treatment in patients continuing
NSAID therapy. 

c. are dosed once daily.
d. are reported to be less effective than misoprostol

in reducing the risk of NSAID-associated gastric
ulcer.

e. All of the above

CMEquestions
Testing form inserted in the July 2001 issue


