
Pharmacology Update
The Latest Information on New Drugs and New Indications

By William T. Elliott, MD, FACP

Are we treating venous thromboembolism long enough? The first
episode of venous thrombosis, in the absence of pulmonary embolism, is

generally treated with anticoagulant therapy for three months. Canadian and U.S.
researchers recently looked at 162 patients who had received their three months of
anticoagulation therapy (Kearon C, et al. N Engl J Med 1999;340:901-907), then
randomized them to either placebo or continued anticoagulation. The study was
terminated early when more than 27% of the placebo group experienced recurrent
venous thromboembolis (17 out of 83). Of the treatment group, averaging 10
months of anticoagulation with warfarin, three had nonfatal major bleeding (2 GI
bleeds and 1 GU bleed), and only one had a recurrent thrombosis. Kearon  and
colleagues conclude that six months of anticoagulation or even longer may be
appropriate for patients with venous thromboembolism.

As of April, the FDA is requiring dietary supplements to carry more complete
labeling information about their ingredients. Supplements must now carry a
panel that displays the quantity of specific nutrients and the common name of any
herbal ingredients. The FDA’s ruling is one of the provisions of the new dietary
supplements law that requires supplements to be treated like other food and drug
products.

Warner Lambert’s troglitazone (Rezulin) has been the subject of intense scruti-
ny after more than 40 cases of liver failure have been associated with use of the
drug. The UK and several other European countries have already withdrawn the dia-
betes drug from the market, and it was expected that the FDA might take some sort
of action of its own. However, in late March, the Endocrinologic and Metabolic
Drugs Advisory Committee of the FDA did not recommend any major labeling
changes, although they did state that the drug should not be used as monotherapy
for type 2 diabetes. Parke-Davis, the division of Warner Lambert that markets trogli-
tazone, issued a warning last year advising physicians to monitor patients started on
the drug with liver function tests every month for the first eight months of therapy,
and every two months for the rest of the first year. Two new drugs in the same class
as troglitazone are expected to hit the market in the next year—SmithKline
Beecham’s rosiglitazone (Avandia) and Eli Lilly’s pioglitazone (Actos).

There is increasing evidence that postmenopausal estrogen replacement may
reduce the risk of developing Alzheimer’s disease (AD). In a recent case control
study (Waring SC, et al. Neurology 1999;52:967-970), researchers from the Mayo
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clinic found that women with AD were far less likely
than nondemented women to have undergone estrogen
replacement therapy for any length of time. The
researchers admit that even with careful case control
matching for education and age at menopause, there may
be other confounding factors that affect the results of the
study and the authors call for further studies to elucidate
the significance of their findings.

One of the hottest topics in U.S. medicine this year is the
potential relationship between Chlamydia pneumoniae
infection and coronary artery disease (CAD). More than
20 reports have been published demonstrating the presence
of C. pneumoniae in atherosclerotic plaques, but the clini-
cal significance of this association is unclear. A group from
the University of Utah has published the initial six-month
results from a two-year study of 302 patients with CAD
and serologic evidence of C. pneumoniae infection.
Patients were randomized to treatment with azithromycin
or placebo (Grayston JT, et al. Circulation 1999;99:1538-
1547). At six months, markers or inflammation were
reduced in the treatment group, but there was no difference
in the rate of coronary events. The study will continue
along with other studies looking at the same issue, with
results expected in two to three years.

Pfizer’s sildenafil (Viagra) may not be effective in
women according to a nonrandomized study from
Columbia Presbyterian in New York (Kaplan C, et al,
Urology 1999;53:481-486). In 33 postmenopausal women
with self-described sexual dysfunction who tried the drug
for six months, there was no significant improvement in
sexual desire or satisfaction with intercourse. Kaplan and
colleagues admit that this is a small, uncontrolled trial, but
the data show little support for use of the drug in post-
menopausal women.

Direct-to-consumer advertising is becoming a big
business in this country. Many pharmaceutical companies
are now spending more money advertising to patients
than they are spending on professional advertising.
During the first six months of 1998, the makers of four
drugs, Claritin, Pravachol, Zyban, and Zyrtec, spent
almost $200 million on direct to consumer advertising,
while spending a little more than half that amount on
professional advertising. The overall industry budget for
direct-to-consumer advertising reached $1.3 billion in
1998 and is expected to increase another 30% this year.

The next COX-2 inhibitor, Merck’s rofecoxib (Vioxx)
will soon be reviewed by the FDA’s Arthritis Advisory
Committee on April 20. Merck is petitioning for a pain
indication as well as an indication for the treatment of
osteoarthritis. Searle’s celecoxib (Celebrex), which was
approved on December 31, 1998, has the makings of a
blockbuster drug, with brisk early sales. Celecoxib, how-
ever, only received an indication for treatment of arthritis,

a difference that Merck is hoping to exploit in its market-
ing of Vioxx when it is approved later this year.

Are angiotensin II receptor antagonists as effective
as ACE inhibitors in the treatment of heart failure?
Researchers are looking at Bristol-Meyers Squibb’s irbe-
sartin (Avapro) in the Irbesartin Heart Failure Group,
which will attempt to answer this question. Initial results
reported recently (Havranek EP, et al. J Am Coll Cardiol
1999;33:1174-1181) showed significant improvement in
hemodynamics in NYHA class II-IV patients after 12
weeks of therapy. Once-daily doses of 75-150 mg of irbe-
sartin significantly reduced pulmonary capillary wedge
pressure and prevented worsening of heart failure. Head-
to-head studies with ACE inhibitors need to be performed
to fully compare the two drug classes in heart failure
patients.   ■

Cilostazol Tablets 
(Pletal-Otsuka)
By William T. Elliott, MD, FACP, 
and James Chan, PharmD, PhD

In january, the fda approved the first new drug
for intermittent claudication in more than 15 years.
Cilostazol (Pletal-Otsuka) will be co-marketed by

Otsuka and Pharmacia Upjohn. While the mechanism of
action of cilostazol in improving intermittent claudication
is not precisely known, it is reported to have antiplatelet
and vasodilation actions and also demonstrates greater
dilation of the femoral arteries than other arteries.1 The
drug was approved among some controversy since it is a
phosphodiesterase inhibitor, a class known to be danger-
ous to patients with congestive heart failure.

Indications
Cilostazol is indicated for the reduction of symptoms

of intermittent claudication, as indicated by an increase
in walking distance.

Dosage
The recommended dose of cilostazol is 100 mg twice

daily taken one-half hour before meals or two hours after
meals. Patients taking inhibitors of cytochrome P450
3A4, such as ketoconazole, itraconazole, erythromycin,
or diltiazem, should undergo initial therapy with 50 mg
twice of cilostazol. Grapefruit juice should be avoided as
it can also inhibit 3A4.1

Cilostazol is supplied as 50 mg and 100 mg tablets.
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Potential Advantages
In addition to its antiplatelet and vasodilation effect,

cilostazol has been reported to have beneficial effects on
lipoproteins.2 After 12 weeks of therapy (100 mg bid),
plasma triglycerides decreased by 15%, high-density
lipoprotein cholesterol increased by 10%, with the HDL-2
subfraction showing the greatest increase. Subjects with a
baseline triglyceride of more than 140 mg/dL showed the
greatest increase in HDL-C and decrease in TG.

Potential Disadvantages
Cilostazol is contraindicated in patients with congestive

heart failure. The drug is a phosphodiesterase III inhibitor
and drugs of this class have been shown to decrease sur-
vival in patients with class III-IV heart failure.1

Most common side effects associated with cilostazol
compared to placebo are headache (34% vs 14%), diar-
rhea (19% vs 7%), palpitations (10% vs 1%), and tachy-
cardia (4% vs 1%).1 Sixteen percent of patients dropped
out of clinical trials, with 73% of those taking the recom-
mended dose of 100 mg twice daily, citing side effects as
the reason.5

Comments
Claudication is a common symptom of atherosclerotic

occlusive disease of the lower extremities.
Intermittent claudication is generally characterized as

severe pain or cramping in the legs that occurs with walk-
ing and is relieved by rest. This tends to progress as the
patient is able to walk shorter and shorter distances
before experiencing pain. Results from several clinical
trials involving about 2000 patients showed that cilosta-
zol improved maximal walking distance compared to
placebo in patients with stable intermittent claudica-
tion.1,3,4 In general, patients on cilostazol were able to
walk about 1.3 city blocks further than those on placebo.
This represents a mean improvement of about 40%.1,3

Benefits may be experienced in 2-4 weeks but may take
up to 12 weeks. Cilostazol has not been studied in
patients with rapidly progressing claudication or other
more serious conditions such as leg pain at rest.1

Cilostazol costs about $2.45 per day for either 50 mg
or 100 mg twice daily. This compares to about $1.70 per
day for generic pentoxifylline (400 mg three times a day).

Clinical Implications
Approximately 10% of elderly patients older than the

age of 70 have symptoms of atherosclerotic occlusive dis-
ease of the lower extremities. Generally, this population
has cardiovascular risk factors such as hypertension, dia-
betes mellitus, hypercholesterolemia, and cigarette smok-
ing.7 Intermittant claudication is one of the most difficult
clinical entities to treat. Treatment involves an exercise

program, management of risk factors, and drug treatment.
Cilostazol offers only moderate relief for patients with
moderately severe disease.

About 50% of patients indicate that the drug improves
their ability to work as assessed by the patients them-
selves or by physicians compared to 19-22% for patients
on placebo.3

Pentoxifylline is the only other drug approved for treat-
ing intermittent claudication, and few comparisons of the
two drugs are available. Two unpublished trials have been
conducted to compare cilostazol and pentoxifylline with
inconclusive results. One study indicated that cilostazol
improved walking distance at week 24 by a mean of 113
meters compared to 68 meters for pentoxifylline. The other
study showed no significant difference.5 Some of the diffi-
culties in claudication studies in general are large placebo
effects and inherent variability of this test method.3 A
meta-analysis of pentoxifylline trials indicate an improve-
ment of 48.4 m over placebo while cilostazol studies sug-
gest a numerically better improvement of 65 m.4,6

Cilostazol offers an alternative to pentoxifylline and
may prove superior in some patients, but it carries the
risk of use in patients with heart failure, a condition that
commonly accompanies peripheral vascular disease.   ■
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Modafinil for the 
Treatment of
Narcolepsy
By William T. Elliott, MD, FACP, 
and James Chan, PharmD, PhD

Cephalon inc. has received approval to mar-
ket modafinil (Provigil), the first nonamphetamine
drug approved by the FDA for the treatment of
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excessive daytime sleepiness associated with narcolepsy.
Narcolepsy is a disorder that afflicts about 125,000
Americans and is characterized by inability to stay awake
or alert in the daytime, sleep attacks, disrupted nocturnal
sleep, and cataplexy. Prior treatment for this disorder has
consisted primarily of amphetamine type drugs—agents
that are commonly associated with side effects and even-
tual development of tolerance.

While it is known that modafinil is not an amphetamine,
the exact mechanism of action of the drug is not known. It
apparently does not appear to bind to receptors associated
with sleep/wake regulation, such as norepinephrine, sero-
tonin, dopamine, GABA, melatonin, or benzodiazepine.1

Indications
Modafinil is indicated to improve wakefulness in

patients with excessive daytime sleepiness associated
with narcolepsy.

Dosage
The recommended dose of modafinil is 200 mg as a

single dose in the morning. There is no consistent evi-
dence that doses greater than 200 mg confer any addi-
tional benefit.1 Patients with severe hepatic impairment
should reduce the dose by half.1 In the elderly popula-
tion, consideration should be given to use the lowest
effective dose.

Modafinil is supplied as 100 mg and 200 mg tablets.
The drug is placed into DEA Schedule IV.

Potential Advantages
The major advantage of modafinil over other drugs,

such as amphetamines and methylphenidate, used for
narcolepsy is its apparent lower abuse potential.
Modafinil is Schedule IV while amphetamine and
methylphenidate are Schedule II. In clinical trials (9
weeks with open label up to 40 weeks), modafinil
reduced daytime sleepiness, was generally well tolerated,
did not affect sleep, and tolerance did not appear to be
problematic.1,2,3 The improvement in average sleep laten-
cies was about 58% based on Maintenance of
Wakefulness Test (MWT).

Potential Disadvantages
While modafinil does not appear to have the same abuse

potential as amphetamine, it may produce effects similar to
other CNS stimulants such as euphoric effects and alter-
ation in mood and/or perception. In addition, monkey stud-
ies suggest that modafinil is reinforcing in a manner simi-
lar to cocaine.1 Cocaine is one of the most strongly rein-
forcing self-administered drugs. A clinical study suggested
that modafinil produced psychoactive and euphoric effects
and feelings consistent with methylphenidate. Patients

should be observed for signs of misuse or abuse.1

Albeit rare, chest pain, palpitations, dyspnea, and tran-
sient ischemic T-wave changes have been observed in
association with mitral valve prolapse or left ventricular
hypertrophy. Modafinil is not recommended in patients
with a history of left ventricular or ischemic ECG changes,
chest pain, arrhythmia, or significant manifestations of
mitral valve prolapse in association with CNS stimulants.1

In vitro studies suggest that modafinil has the potential
to inhibit cytochrome P450 2C19, suppress the expres-
sion of 2C9, and slightly induce 1A2, 2B6, and 3A4. If
coadministration of modafinil and drugs that are sub-
strates for one or more of these isoenzymes is clinically
indicated, the patient should be monitored for potential
toxicity or reduced effectiveness.

In clinical trials, common side effects of modafinil rel-
ative to placebo include headache (50% vs 40%), nausea
(13% vs 4%), and diarrhea (8% vs 4%).1 Five percent of
patients discontinue therapy in these trials.

Comments
Modafinil is the first nonamphetamine or non-

methylphenidate drug approved for the treatment of
excessive daytime sleepiness associated with narcolepsy.
Effectiveness was established in two U.S. multicenter,
placebo-controlled, double-blind, nine-week trials in more
than 550 patients. The primary measures of efficacy were
sleep latency as assessed by the MWT and the change in
the patient’s overall disease status, determined by evalua-
tors, as measured by the Clinical Global Impression of
Change (CGI-C). MWT assesses the ability of the subject
to remain awake without using extraordinary measures.

It measures latency (in minutes) to sleep onset aver-
aged over four test sessions at two-hour intervals.
Modafinil improved average sleep latency from 5.07 to
5.35 for placebo to 8.18 to 8.28 for the 200 mg dose. For
CGI-C, 58% to 64% of patients improved compared to
37% to 38% for placebo. There are currently no compar-
ative trials between modafinil and current agents such as
amphetamine or methylphenidate, and, therefore, com-
parative efficacy cannot be assessed. A survey of several
agents used to treat narcolepsy suggests that modafinil
may be less effective than dextroamphetamine or
methylphenidate based on MWT.4

The wholesale cost of modafinil is about $7 per day
for a 200 mg dose.

Clinical Implications
Narcolepsy is a neurologic disorder of unknown cause

characterized by excessive somnolence, cataplexy, sleep
paralysis, disrupted nocturnal sleep, and hypnagogic hal-
lucinations.5 It affects 2-10 individuals per 10,000 and has
a gradual onset between the ages of 15 and 35. Sleep
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paralysis is a paralysis of voluntary muscles that occurs at
the entry into or emergence from sleep.6 Hypnagogic hal-
lucinations are visual hallucinations with auditory and
tactile components that occur during onset and emergence
from sleep.

Cataplexy is a sudden loss of muscle tone (often drop-
ping of the jaw) triggered by strong emotions such as laugh-
ter.6 The symptoms of this condition have serious personal,
social, and economic implications as the ability of the indi-
vidual to function in normal daily activity can be significant-
ly compromised. Excessive daytime sleepiness is generally
the most prominent symptom of narcolepsy. Current phar-
macologic treatment includes dextroamphetamine,
methylphenidate, and pemoline. These drugs have potential
for the development of tolerance and unwanted side effects.
Modafinil offers an alternative with milder side effects and
may have a lower abuse potential. Long-term safety and
efficacy remains to be established. As with other stimulants,
it does not affect cataplexy, which is generally managed
with tricyclic antidepressants.5,6 Modafinil is only FDA-
approved for use in narcolepsy. Efficacy and safety in
improving vigilance in healthy sleep-deprived individuals
has not been established. Results from a trial of modafinil in
sleep apnea patients are expected early next year.   ■
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The Latest on
Osteoporosis
Research
By Leon Speroff, MD

The reports at the annual meeting of the
American Society for Bone and Mineral Research
in December 1998 provide us with the latest data

from the on going studies of alendronate and raloxifene.
The effect of alendronate on osteoporosis-related frac-

tures was reported from the follow-up of 4432 women for
an average of 4.2 years.1 A statistically significant
reduced risk of fracture was demonstrated only in women
with initial T-scores of -2.5 or less, with 36% reduction in
all fractures, and a 50% reduction in vertebral fractures.
Calcium and vitamin D supplementation with alen-
dronate treatment had no added effect as long as women
have a minimal intake of 800 mg daily. (See Table 1.)2

Table 1

Effect of Alendronate on 
Osteoporosis-Related Fractures

T-Score Vertebral Fractures All Fractures

Less than -2.5 0.50 (0.31-0.82) 0.64 (0.50-0.82)

-2.5 to-2.0 0.54 (0.28-1.04) 1.03 (0.77-1.38)

-2.0 to -1.6 0.82 (0.33-2.07) 1.14 (0.82-1.60)

Adapted from: Bonnick S, et al. 1998;http://www.asbmr.org.

There are two important interpretations of these data:
• Treatment obviously benefits women who already

have an osteoporotic low bone density or previous
vertebral fractures, meaning, women who already
have osteoporosis; and

• If alendronate benefits women who do not already
have osteoporosis, it will take more than four years of
treatment to observe the effect. This is a reasonable
prediction, based on the recognized positive impact of
alendronate on bone density.

The Early Postmenopausal Interventional Cohort
(EPIC) study indicated that over a four-year period, alen-
dronate and hormone therapy in the United States pro-
duced similar bone density results.3 The greater increase
noted in Europe with hormone therapy probably reflects
the use of 19-nortestosterone progestins, which are
known to have an additive effect on bone density when
combined with estrogen. (See Table 2.)

Table 2

Results of the EPIC Study

Bone Density

Spine Hip

Placebo -2.65% -1.69%

Alendronate, 5 mg +3.78% +2.89%

E/P, USA 5.15 2.78

E/P, Europe 7.55 4.20

Adapted from: Ravn P, et al. 1998;http://www.asbmr.org.
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Combining alendronate and hormone therapy pro-
duces an added gain in bone density. When women who
were already taking hormone therapy also received alen-
dronate (10 mg) for one year, the gain in bone density
ranged from 0.9% in the femoral neck to 2.6% in the
spine.4 In women with osteopenia, combined therapy
with alendronate 10 mg and 0.625 mg conjugated estro-
gens produced a 1-2% greater gain in bone density over a
two-year period of treatment.5 However, it is by no
means certain that these findings will translate into a dif-
ference in the incidence of fractures later in life. Indeed,
it is unlikely. There is a further theoretical concern that
oversuppression of resorption can ultimately yield more
brittle bones. This emphasizes the importance of long-
term follow-up studies with fracture outcomes.
Unfortunately, most bone studies end after about four
years when bone density differences are demonstrated.

Compliance with alendronate has been overestimated
by the clinical trials. It is well-recognized that partici-
pants in clinical trials are better motivated, better sup-
ported, and perform better. In the Kaiser Permanente
Medical Care Program in California, about one-third of
patients had acid-related complaints and one in eight
required treatment.6 About 50% of patients do not com-
ply with instructions and about 50% discontinue therapy
by one year.6,7 These compliance data are a strong argu-
ment for the use of bone marker or bone density mea-
surements to assess the effectiveness of treatment.

The Multiple Outcomes of Raloxifene Evaluation
(MORE) study of raloxifene administration to osteo-
porotic women has now accumulated results from two
and three years of follow-up. (See Table 3.)8

Table 3

Results of the MORE Study

Vertebral Fractures Nonspinal Fractures

Low T-score 0.53 (0.36-0.80) 0.97 (0.72-1.15)

Previous vertebral fracture 0.52 (0.41-0.65) 0.97 (0.73-1.28)

Adapted from: Ensrud KE, et al. Bone 1998;23(Suppl 5):S174.

Women with low T-scores or previous vertebral frac-
tures have approximately a 50% reduction in vertebral
fractures with raloxifene treatment. Thus far, there has
been no evidence of a reduction in hip fractures. The
reduction in vertebral fractures is similar to that seen with
alendronate. Why is there no decrease in hip fractures,
despite a bone density response that is only slightly less
than that associated with alendronate? Is it because the
slight difference in bone density comparing raloxifene
with alendronate is clinically significant?9,10 Like alen-
dronate, we have no fracture data in treated women who

originally had normal bone densities. Will the effect of
alendronate and raloxifene in osteoporotic women be
similar to that achieved with long-term treatment of nor-
mal women?

A Scandinavian assessment of cost effectiveness con-
cluded that it is not cost effective to treat a 55-year-old
woman of average risk for fractures if the only benefit is
skeletal.11 If this woman already has osteopenia, then it is
cost effective, and a treatment that has multiple benefits
is also cost effective. (See Table 4.)

Table 4

Cost of Treating a 55-year-old Woman

Effect Cost Per Year of Life Gained

Hip fracture only $250,000

Hip fx + CVD $87,000

Hip fx + CVD + breast $35,000

Hip fx only, osteopenia $23,500

Adapted from: Jönsson B, et al. Bone 1998;23(Suppl 5):S203.

These data reinforce my belief that the treatment of
choice for the early postmenopausal years (age 50-65) is
hormone therapy because of its broad spectrum of bene-
fits—most notably, symptomatic relief and protection
against cardiovascular disease and also because we have
no current data that confirm alendronate and raloxifene
given to women with normal bone densities will prevent
fractures in old age and, if they do, how they compare to
hormone therapy. Around age 65, I recommend measure-
ment of bone density. Low bone density should be treated
with a drug chosen during a clinician-patient dialogue
reviewing the advantages and disadvantages of each drug
(estrogen, alendronate, raloxifene).   ■
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Hyaluronic Acid for
the Treatment 
of Osteoarthritis
Source: Altman RD, et al. J Rheumatol 1998;25:2203-2212.

Apatient with osteoarathritis (oa) of the
knees once suggested injecting “grease” into his
knees. His layman’s appreciation of the need for

better “lubrication” is supported by the finding that the
molecule that is principally responsible for the viscosity
of synovial fluid, high molecular weight hyaluronic acid
(HA), is decreased in OA.1 Physicians have two choices
of viscous HA containing fluids that may be injected into
knees. Altman and colleagues report their experience
with one, hyaluronan (Hyalgan). The other FDA-
approved product is hylanG-F 20 (Synvisc), a higher
molecular weight product.

The efficacy and safety of hyaluronan was the subject
of a multicenter, double-blind, randomized, placebo-
controlled study that compared three groups. One group
received five weekly injections of 20 mg (2 cc) of HA
and twice-daily placebo (HA group, 105 completers).
The second received five sham injections and oral place-
bo (placebo group, 115 completers). The third group
received sham injections plus naproxen sodium 500 mg
twice daily (naproxen group, 113 completers). The pri-
mary outcome measure was the amount of pain experi-
enced during a 50-foot walk. Secondary measures
included 50-foot walk time, patient and physician global
evaluations, amount of additional analgesics used, and
adverse effects. All patients had radiographic evidence
of OA. 

Pain worsened in all three groups during the two-week
washout phase. The amount of pain at the baseline evalu-
ation was not statistically different. All three groups
reported progressively less pain during the first five
weeks of study. When subjects who completed the 26-
week study were analyzed, the HA group had, on aver-
age, less pain than the other two groups from five weeks
to 26 weeks. The mean difference in pain between the
HA and naproxen groups at the end of 26 weeks was 8.8
mm and was statistically robust (P = 0.004). However, in
a post-hoc, intention-to-treat analysis, which used the last
observation recorded for each subject, and included those
who withdrew prior to the 26 week visit. Pain means of
27 mm, 28 mm, and 25 mm were recorded at the last
visit for the HA, placebo, and naproxen groups, respec-

tively. These were not significantly different.
Gastrointestinal (GI) adverse events were more common
in the naproxen group (41%) than in the HA (29%) or
sham plus placebo (36%) groups. Dropouts were also
more frequently due to GI problems in the naproxen
group (28%) than the HA (7%) or the sham plus placebo
(7%) groups, but total dropouts for all causes were not
significantly different for the three groups. In the three
groups, 59, 53, and 50 subjects dropped out of the HA,
sham plus placebo, and sham plus naproxen groups,
respectively.

Comment by Jerry M. Greene, MD, FACR

The remarkable thing in this study is the magnitude
of the response to the sham injections. From a baseline
of mean of about 50 mm on the 100 mm visual analog
pain scale, the completers in the sham plus placebo
group ended with a mean of about 20 mm, or about a
60% reduction in pain. The completers in the HA injec-
tion group, by comparison, achieved about a 70%
reduction in pain. The long-lasting effect of the sham
injections is also striking, with relatively sustained pain
relief from nine weeks to 26 weeks of study. Whether
the roughly 10% increment in improvement with HA,
beyond that achieved with sham injection alone seen in
the “completers” is worth the $500-600 wholesale cost
of HA is an interesting question—especially when the
post-hoc intention-to-treat analysis showed no efficacy
advantage for HA vs. placebo or naproxen. This sug-
gests to me that the role for HA injections is limited.
The patient for whom nonsteroidal anti-inflammatory
drugs (NSAIDs) are contraindicated or are not tolerated
is one example. A patient at high risk of NSAID adverse
effects and who needs continuous ulcer prophylaxis
would incur the costs of both NSAIDs and antiulcer
therapy is another.

Both the higher and lower molecular weight HA injec-
tions have been approved under FDA regulations as med-
ical devices, not as medications. As a result, Medicare
and some other third party payors cover the cost of the
HA preparations. Payors may fear that physicians, while
needling their needy patients’ knees, are really tapping
the payors’ liquid assets. With appropriate indications
and for, and in selected patients, one can stick it to them
with a clear conscience, backed up by convincing evi-
dence that it is at least as effective as, and is better toler-
ated than, continuous use of an NSAID.   ■

Reference
1. Balazs E, et al. Semin Arthritis Rheum 1981;

11:141-143.
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Dr. Greene is an Instructor of Medicine, Harvard Medical
School and Chief, Rheumatology Section, Brockton/W.
Roxbury VA Hospital.

Therapeutics and Drugs Brief
Sildenafil for Treatment of
Erectile Dysfunction in Men
with Diabetes

Source: Rendell MS, et al. JAMA 1999;281:421-426.

Sildenafil has an established role in the
approximately 50% of 40- to 70-year-old men who
suffer erectile dysfunction (ED). ED is substantially

more common and occurs at a younger age in diabetic
men than in the general population. The current random-
ized, double-blind study specifically examined the role of
sildenafil in middle-aged diabetic men (n = 268) with ED.

Patients received 25 mg, 50 mg, or 100 mg of silde-
nafil or placebo, depending upon efficacy and adverse
effect profile, for 85 days. Maintenance dose for 93% of
patients receiving an active drug was 100 mg; no patient
in this study responded adequately to 25 mg.

Use of sildenafil almost doubled the frequency of
adequate erections and intercourse experiences, as well
as substantially improving overall satisfaction with sex
life. There was no change in frequency of sexual
desire. Of these measured factors, placebo only affect-
ed overall satisfaction with sex life, though erection
rigidity and frequency of satisfactory intercourse did
not change. Anticipated side effects of sildenafil
(headache and dyspepsia) were proportionally frequent
in this population as in previous study populations, but
no patient discontinued treatment due to an adverse
drug effect. Rendell and colleagues conclude that silde-
nafil is an efficacious, well-tolerated treatment for ED
in diabetic patients.   ■

The Therapeutics and Drugs Brief was written by Louis
Kuritzky, MD, Courtesy Clinical Assistant Professor,
University of Florida, Gainesville.

Addendum
A reader points out an important omission in the

March 1999 issue article on Celebrex. From the package
insert: People who have ever had asthma, hives, or aller-
gic-type reactions after taking aspirin or other NSAIDs
should also not use celecoxib.   ■
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9. The following statements are true about 
treatments to prevent osteoporosis and fractures
except:
a. Alendronate is increasingly effective 

with decreasing pretreatment bone density 
levels.

b. Estrogen therapy increases bone density to 
higher levels compared with alendronate.

c. The combination of alendronate and estrogen
produces an even greater increase in bone 
density, but it is not known if this changes the
fracture rate.

d. Raloxifene differs from alendronate in not hav-

ing an effect on the hip fracture rate after 2-3
years of treatment in women with osteoporosis.

10 How much improvement in pain was document-
ed in patients with osteoarthritis who received
inra-articular injections of hyaluronic acid once
weekly for five weeks when evaluated at the end
of 26 weeks of study?
a. 12%
b. 20%
c. 30%
d. 50%
e. 60% 
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