
Pharmacology Update
The Latest Information on New Drugs and New Indications

By William T. Elliott, MD, FACP

The fda has approved a new drug for intermittent claudication.
Cilostazol (Pletal-Otsuka America Pharmaceutical) is an inhibitor of
platelet aggregation and a peripheral vasodilator. The drug also has a ben-

eficial effect on lipid profiles. In seven placebo-controlled trials provided to the
FDA, the drug resulted in improved absolute claudication distance and initial
claudication distance—both measures of pain performed on a treadmill.
Improvement was seen often within 2-4 weeks of initiating therapy. The drug is
a phosphodiesterase III inhibitor, a class of drugs known to decrease survival in
patients with severe CHF, and is, therefore, contraindicated in patients with
CHF.

Strep pharyngitis in children may be effectively treated with a once-daily
dose of amoxicillin according to a recent study (Pediatrics 1999;103:47-51). A
single daily dose of 750 mg of amoxicillin was compared to penicillin V 250 mg
tid, both given for 10 days. Cure rates were at least as good with amoxicillin as
with penicillin, and both therapies were well tolerated.

There is something new to try for nocturnal leg cramps—a Taiwanese group
is reporting that vitamin B complex was effective in more than 85% of patients
with this difficult management problem (J Clin Pharmacol 1998;38:1151-1154).
In a placebo-controlled study of 28 patients, three months of B-complex vitamins
proved to be remarkably effective. Patients who were on medications known to
cause nocturnal leg cramps, such as diuretics and calcium channel blockers, were
excluded from the study.

Researchers from Johns Hopkins are reporting a setback to the development
of an HIV vaccine (J Virol 1999;73:152-160). In India, the country facing the
largest burden of HIV worldwide, HIV-1 subtype C is the most common variant.
Subtype B has been the subject of most vaccine work to date worldwide. The
researchers were able to sequence the genome of the C virus for the first time and
found that the genes coding for the viral envelope differed significantly between
the two viruses, implying that efforts to develop a vaccine to the B subtype may
be ineffectual against subtype C. They also found a mosaic of subtypes A and C, a
type of HIV that is common in Thailand and Brazil, unlike the United States
where single-subtype strains are most common.

Searle’s celecoxib (Celebrex) has barely been approved for one month for
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the treatment of rheumatoid and osteoarthritis. Now,
the company is evaluating whether the drug may help
inhibit the progression of Alzheimer’s disease and
whether it may help prevent colon cancer .  The
Alzheimer’s program is in Phase II, while the colon
cancer prevention program is in Phase III.

Revaccination with the pneumococcal polysaccha-
ride vaccine (PPV) has been considered somewhat risky
because of the potential for severe local injection site
reactions. A recent study from the University of
Washington and the CDC has helped define the risk of
revaccination (JAMA 1999;281:243-248). In more than
500 patients who were revaccinated, compared to more
than 900 newly vaccinated individuals, there was a
greater likelihood of local reactions, but the reactions
were self-limited and did not represent a contraindica-
tion to revaccination. The researchers support the policy
of a one-time revaccination at least five years after the
initial vaccination with PPV for those 65 and older who
were vaccinated before age 65, or those 64 and younger
who are immunocompromised.

The FDA has approved SmithKline Beecham’s
Lymerix, the first vaccine for the prevention of Lyme
disease (see full review in the March issue). The vaccine
is indicated for adults who spend leisure time or work
outdoors in endemic areas such as the Northeast and
upper Midwest. It is a unique vaccine, since the antibod-
ies produced by the human host must be picked up by
the tick, where they prevent transmission of the spiro-
chete. The vaccine is given in three shots at 0, 1, and 12
months. Protection is only about 50% after the second
dose, and 80% after the third dose, so other methods of
protection, such as repellents, should be continued. The
company is also investigating accelerated dosing regi-
mens, injections at 0, 1, and 6 months and even 0, 1, and
2 months that seem to be as effective as the longer
schedule. To get protection for this year’s tick season,
the vaccine should be started soon.

For the technologically inclined, there is a new web-
site that contains evidence-based clinical practice guide-
lines for clinicians. The National Guidelines
Clearinghouse (NGC) is operated by the U.S.
Department of Health and Human Services, Agency for
Health Care Policy and Research (AHCPR) in partner-
ship with the American Medical Association (AMA),
and the American Association of Health Plans (AAHP).
This is a remarkable site, with a wide wealth of informa-
tion from leading policy setting groups. The site has a
simple search engine and is easily accessible at
www.guideline.gov.

The FDA was busy in 1998. The agency took action
on 199 new drug applications and approved 90 of them.
The time to approval is getting shorter, with the average

being 12 months in 1998 compared to 14.4 months a year
earlier. Twenty-five drugs with “potentially exceptional
public health value” were given priority review status and
received approval in just over six months. Several impor-
tant drugs have recently joined the generic ranks as well.
Generic versions of cyclosprorin, terazocin (Hytrin),
tretinoin cream (Retin-A), and Dilantin Kapseals were
all recently approved. In related news, Eli Lilly is in
court trying to maintain its patent of fluoxetine (Prozac),
which is scheduled to expire in two years. The company
is fighting challenges from generic makers Barr, Geneva,
Goldline, and Teva.

A new surgical sealant is being tested at
Massachusetts General and other hospitals. The sealant
is being used in thoracic surgery cases to stop air leaks.
Focal’s FocalSeal-L surgical sealant was “very effec-
tive” in sealing air leaks during and after lung surgery.
According to preliminary results of a multicenter study,
45% of patients treated with Focal Seal remained leak-
free post-op through hospital discharge compared with
15% of patients in a control group. FocalSeal-L comes
in a liquid form that is brushed onto the leak site and
then photoactivated, which causes it to polymerize into a
gel that is adherent, transparent, and elastic.

Good news for long-term users of NSAIDs. A recent
study confirms their protective role against colon cancer
(Arch Intern Med 1999;159:161-166). Use of these drugs
on a regular basis, regardless of dose or type of NSAID,
cut the risk of colon cancer in the elderly by as much as
50%. The protection was most pronounced for right-
sided lesions and there was little effect on preventing rec-
tal cancers.   ■

Etanercept
By William T. Elliott, MD, and James Chan, PharmD, PhD

Along with drugs that selectively inhibit
COX-2, the late 1990s will be remembered for
another major breakthrough in the treatment of

inflammatory diseases—anti-cytokine therapy. Last
month, the FDA approved the first tissue necrosis factor
(TNF) antagonist for the treatment of rheumatoid arthri-
tis. Etanercept (Enbrel-Immunex Corporation) is a genet-
ically engineered protein that binds and inhibits the activ-
ity of TNF. TNF is a cytokine, which is overproduced in
rheumatoid joints and plays an important role in inflam-
mation and joint destruction.2,3 Etanercept consists of the
soluble extracellular ligand-binding portion of the human
75 kilodalton (P75) TNF receptor linked to the Fc portion
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of human IgG1 (TNFR:Fc).1 This protein was produced
by recombinant DNA technology using the Chinese
Hamster ovary cell system.

Etanercept is only available in parenteral form, as a
subcutaneous self injectable that is given twice a week.
The drug was developed by Immunex and will be co-
marketed with Wyeth-Ayerst.

Indications
Etancercept is indicated for reduction in signs and

symptoms of moderately to severely active rheumatoid
arthritis in patients who have had an inadequate response
to one or more disease-modifying antirheumatic drugs
(DMARDs). The drug can be used in combination with
methotrexate in patients who do not respond adequately
to methotrexate alone.1

Dosage
Etanercept is supplied at 25 mg single-use vials. The

recommended dose for adult patients is 25 mg adminis-
tered subcutaneously twice weekly. NSAIDs, corticos-
teroids, salicylates, and methotrexate may be continued
during treatment with etanercept.

Potential Advantages
Etanercept provides a drug with a new mechanism of

action for patients with rheumatoid arthritis. Placebo-
controlled studies indicate that about 60% patients who
had failed with at least one but not more than four
DMARDS, when given etanercept, show a 20%
improvement in composite symptoms of arthritis
defined according to the American College of
Rheumatology.1

Potential Disadvantages
Entanercept requires subcutaneous injection twice

weekly. Patients can be instructed to self-administer the
drug; however, the first injection should be performed
under the supervision of a qualified health care profes-
sional.1 The most common side effects are local injection
site reactions, including erythema, pain, swelling, and/or
itching. These reactions, described as mild to moderate,1

generally occur in the first month and subsequently,
decrease in frequency. Each reaction lasts an average of
3-5 days.1

The development of antinuclear antibodies occurs in
11% of entanercept patients, compared to 5% of patients
on placebo. New positive anti-double stranded DNA
antibodies occurred in 15% vs. 4% for placebo.1 The
long-term clinical implications of these antibodies are
currently not known.

Upper respiratory infections and sinusitis appear to be
higher in patients treated with etanercept compared to

placebo. The drug group had 0.82 events per patient year
compared to 0.68 for the placebo group.1

Comments
Tumor necrosis factor is a cytokine produced by

macrophages. It is a transmembrane protein, which
apparently has a role in normal inflammation and
immune response. TNF is overproduced in rheumatoid
arthritis with levels elevated by up to 50% in rheumo-
toid synovial fluid.2-4 TNF appears to be produced near
the site of joint destruction and mediates the cytokine
cascade causing inflammation tissue destruction.
Etanercept is a soluble form of a TNF receptor and
inhibits the activity of cytokine TNF by “soaking up”
these mediators and reduce binding to receptors on the
cell surface.

The safety and efficacy of etanercept was established
in two randomized, double-blind, placebo-controlled
studies (n = 234). Eligible patients had failed with at
least one but no more than four DMARDs, and had at
least six tender joints, at least six swollen joints, and
either ESR equal to or greater than 28 mm/h, CRP more
than 2.0 mg/dL, or morning stiffness for more than 45
minutes. In one study, patients were permitted to be on a
stable dose of methotrexate. Primary end point was
achievement of a 20% improvement in composite symp-
toms of arthritis defined according to the American
College of Rheumatology (ACR 20). This required a
20% improvement in their tender joint count and
swollen joint count plus 20% or greater improvement in
at least three of the following criteria: 1) patients pain
assessment; 2) patient global assessment; 3) physician
global assessment; 4) patients self-assessed disability;
and 5) acute-phase reactant (ESR or CRP).5 ACR 20
was achieved in 62% (vs 23% for placebo) of patients at
three months and 71% (vs 27%) at six months.1 A 70%
response was seen in 15% of patients compared to 1%
for placebo patients.1  Response, generally seen within
1-2 weeks, leveled off at three months. Durable respons-
es have been seen for up to 18 months.1

After discontinuation of therapy, symptoms will return
within a month.1 Etanercept is generally well tolerated
with injection reactions being the most common adverse
effect. The study population had an average disease dura-
tion of 12 years and had failed an average of three previ-
ous DMARDs.7 Neutralizing antibodies with etanercept
did not appear to be problematic in the clinical trials but
nonneutralizing antibodies were detected in at least one
in sera of 16% of RA patients.1

Etanercept is extremely expensive. A six-month
course will cost about $6500. Rheumatology consulta-
tion may be considered before precribing DMARDs or
etanercept.
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Clinical Implications
Etanercept represents the second of two new drugs

for rheumatoid arthritis following the recent approval of
leflunomide. It will offer another second line agent for
patients who have severe disease and who have had an
inadequate response to one or more disease-modifying
drugs, such as methotrexate or leflunomide. It is not
clear if etanercept slows disease progression (e.g., struc-
tural changes and functional changes) and the long-term
effects of inhibition of TNF activity are not known.
TNF plays a role in the host defense mechanism in
infection and tumor formation.2 In addition, TNF is not
the only cytokine implicated in the pathogenesis of
bone destruction. Other cytokines such as interleukin 1
also appear to have an important role.8 A phase III trial
to assess whether etanercept significantly changes the
course of disease will be unblinded in the first half of
1999.6 Immunex has also filed an application for etaner-
cept to treat children and teenagers with moderately to
severly active polyarticular course juvenile rheumatoid
arthritis (JRA).   ■
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Efavirenz
By William T. Elliott, MD, and James Chan, PharmD, PhD

The complexity of multidrug hiv regimens
has proved to be a significant problem for HIV-
infected individuals and their doctors—both in the

timing of pill taking and the sheer number of pills. Now,
Dupont pharmaceuticals has introduced the first once-
daily anti-HIV drug. Efavirenz (Sustiva-DuPont), the
third non-nucleoside reverse transcriptase inhibitor
(NNRTI) on the market, was approved in September and
joins nevirapine and delavirdine.

NNRTs inhibit HIV-1 activity by noncompetitive inhi-
bition of reverse transcriptase—the enzyme responsible
for the replication of the HIV virus. These antiviral
agents differ in their mechanism of action from nucleo-

side reverse transcriptase inhibitors such as zidovudine,
lamivudine, stavudine, and the newly approved abacavir,
and protease inhibitors, such as indinavir, ritonavir,
saquinavir, and nelfinavir.

Indications
Efavirenz is indicated for use in combination with

other antiretroviral agents for the treatment of HIV-1
infection.

Dosing Information
The recommended dosage for adults is 600 mg once

daily in combination with a protease inhibitor and/or
nucleoside reverse transcriptase inhibitors. For pediatric
patients (≤ 3 years of age weighing between 10 and 40
kg), the dose ranges from 200 mg to 400 mg once daily.
The drug may be taken without regard to meals; however,
a high-fat meal may increase the absorption of efavirenz
and should be avoided.1 Efavirenz is supplied as 50 mg,
100 mg, and 200 mg capsules. Patients should be advised
to store the capsules at 77°F with excursions permitted to
59-86°F.1

Potential Advantages
Efavirenz has a long elimination half-life (40-55)

hours and is dosed once daily. Efavirenz with zidovu-
dine/lamivudine (Combivir) is the most simple of the
three-drug regimens (qd for efavirenz and bid for
Combivir, total 5 pills per day). In a open-label trial,
there were greater numbers of patients who discontinued
indinavir (800 tid) + zidovudine (300 mg bid) + lamivu-
dine (150 mg bid) due predominately to adverse events,
compared to those discontinuing efavirenz (600 mg qd) +
zidovudine (300 mg bid) + lamivudine (150 mg bid).1,2

The discontinuation rates were 36.4% (56/154) and
21.6% (32/148), respectively. Efavirenz penetrates the
CNS, and the concentration of efavirenz in the cere-
brospinal fluid is approximately three-fold that of the free
(nonprotein-bound) fraction of drug in the plasma.1

Potential Disadvantages
Rapid emergence of resistant HIV-1 strains, which are

cross-resistant to other NNRTs, have been observed in
vitro.1 Like other NNRTs, drug interactions involving the
cytochrome P450 system can be problematic. Efavirenz
is both an inhibitor and inducer of CYP3A4 and an
inhibitor of isoenzymes 2C9 and 2C19.1

Efavirenz should not be coadministered with astemi-
zole, triazolam, midazolam, cisapride, or ergot deriva-
tives.1 Coadministration with indinavir would require a
dose increase from 800 mg to 1000 mg every eight
hours.1 Efavirenz decreases the plasma levels of
saquinavir, and, thus, the latter should not be used as a
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sole protease inhibitor in combination with efavirenz.
INR should be monitored if warfarin is coadministered
with efavirenz.

Central nervous system symptoms occur in approxi-
mately 50% of patients taking efavirenz.1 These symp-
toms include dizziness, impaired concentration, delu-
sions, depression, and/or drowsiness.1 Patients should be
warned about potential additive effects with other CNS
depressants and cautioned against driving and operating
machinery if patients experience these symptoms. As
with other NNRTs, rash has been reported. Rashes are
usually mild-to-moderate maculopapular skin eruptions
that occur within the first two weeks after initiation of
therapy (median time, 11 days). Rash associated with
blistering, moist desquamation, or ulceration occurred in
1% of adult patients (n = 455) compared to 3.5% in chil-
dren (n = 57). The incidence of serious rash (e.g., ery-
themia multiforme, Steven-Johnson Syndrome, toxic epi-
dermal necrolyis) was reported in 3.5% of children tak-
ing efavirenz.1 In general, rash was more common and of
greater severity in children.1 Due to potential for fetal
damage, efavirenz should be avoided in pregnant
women.1

Comments
The FDA approved Efavirenz in September after a two

month review. Similar to other agents, approval was
based on changes in HIV-RNA levels and CD4 cell
counts in controlled studies of up to 24 weeks in dura-
tion. The primary end point was the percent of patients
with plasma HIV-RNA less than 400 copies/mL using the
Roche RT-PCR HIV-1 assay.1 Study details are only
available in abstract form, review article, or provided in
the product information.1,2,3,7,8 These suggest that
efavirenz in combination with zidovudine and lamivu-
dine was at least as effective as indinavir with zidovudine
and lamivudine or efavirenz and indinavir in antiretrovial
naive patients (n = 450).1,2 These patients had an average
CD4 cell count of 345 cells/mm3 and a mean HIV-RNA
plasma level of 4.77 log10 copies/mL. The higher discon-
tinuation rate of the protease inhibitor three-drug combi-
nation actually made the efavirenz three-drug combina-
tion appear more effective based on intent-to-treat analy-
sis.7 At 36 weeks, the results favored the efavirenz com-
bination with 66% of the patients achieving RNA less
than 50 copies/mL (using ultrasensitive assay) compared
to 50% for the indinavir regimen.7,8 The addition of
efavirenz to a three-drug combination was reported to be
more effective than a three-drug combination (indinavir +
2 NRTIs) in NRTI experienced but PI and NNRTI-naïve
patients (mean RNA baseline copies > 4.39 log10

copies/mL).3 At 24 weeks, viral load reductions were 2.3
log10 and 1.6 log10 and 54% and 37% with RNA less than

50 copies/mL, respectively.3,8 As with all previous anti-
retroviral agents, emergence of resistance can be rapid
with monotherapy. Also similar with other NNRTs, drug
interaction and rash can be problematic. Long-term effec-
tiveness and safety of efavirenz remain to be determined.
Efavirenz is priced similar to the protease inhibitors, at
$329 per month.

Clinical Implications
Efavirenz offers another alternative antiretroviral

agent for the management of HIV-1 infection. There
does not appear to be cross resistance between efavirenz
and protease inhibitors. Zidovudine-resistant strains
derived clinically have retained susceptibility to
efavirenz.1 As with other antiretroviral agents,
monotherapy with efavirenz promotes the rapid emer-
gence of resistant virus. Efavirenz must be used in com-
bination with other agents and should not be added as a
sole agent to a failing regimen.

The Department of Health and Human Services, The
International AIDS Society, and The British HIV
Association published guidelines for antiretrovial therapy
in 1998.4,5,6 The current standard is to initiate therapy
with one or two protease inhibitors with two NRTIs. The
weight of the clinical data supports a regimen of a pro-
tease inhibitor with two NRTIs. NNRTIs, such as
efavirenz, offer a potential alternative to a protease
inhibitor. These can be used with two NRTIs with or
without a protease inhibitor. Recently, the Department of
Health and Human Services updated their earlier guide-
lines and considered efavirenz the preferred NNRTI, cit-
ing its comparable viral suppression activity to indinavir.9

The initial antiretrovial regimen is no doubt the most crit-
ical one for the course of the disease. Factors to consider
when initiating therapy are viral load, CD4 cells, poten-
tial drug toxicities, drug interactions, and the patient’s
willingness to commit to adhering to the complex drug
regimens. Efavirenz’s once-daily dosing may offer an
advantage over other antiretrovirals in reducing regimen
complexity. Early initiation of treatment appears to be
associated with virologic, immunologic, and clinical ben-
efit.4 Treatment should be supervised by an expert in HIV
therapy.   ■
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Glutamine Reduces
Infection in 
Trauma Patients
Source: Houdijk AP, et al. Lancet 1998;352:772-776.

Atotal of 80 patients with multiple trauma
were randomly allocated to either glutamine-
supplemented enteral feeding (52 g protein

[30.5 g glutamine/100g protein], 165 g carbohydrate, 15
g fat, and 1000 kcal/L) or an isocaloric, isonitrogenous
control feeding (3.5 g glutamine/100 g protein). Both
feedings contained the same amount of arginine and
other essential amino acids. Eligible patients had an
Injury Severity Score (ISS) of more than 20, were
between 16 and 65 years of age, and had an expected
survival rate of more than 48 hours as estimated by both
the Glasgow Coma Scale Score and ISS. The patients
were assigned to feeding by the pharmacist using com-
puter-generated randomization, and all participants
were unaware of treatment allocation. Feeding was
started within 48 hours of admission and was continu-
ously given, aimed to reach 75% of the basal energy
expenditure within 72 hours. The caloric requirement
was estimated and adjusted by indirect calorimetry. No
other form of nutrition was given. The enteral feeding
lasted at least five days. The end points of the study
were infectious morbidity during the first 15 days. The
concentrations of glutamine, arginine, and soluble
tumor necrosis factor (TNF) receptors p55 and p75 in
the blood were determined on the appropriate days.

The incidences of pneumonia, bacteremia, and sepsis
were significantly lower in the glutamine-supplemented
group in comparison with the control group (17% vs
45%, 7% vs 42%, and 3% vs 26%, respectively). In the
treated patients, plasma concentrations of arginine and
glutamine became significantly higher on days 3-5, and
serum concentrations of soluble TNF-receptor p55 and
p75 became lower on days 4-7.

Comment by Jun Takezawa, MD

Glutamine, structurally different from glutamic acid,
has been called a “conditionally essential” amino acid,
which cannot be sufficiently synthesized to meet the
necessary requirements under a stressed state such as
infection, trauma, or surgery. Under stress, skeletal
muscles are catabolyzed, releasing amino acids, one-
third of which consist of glutamine. When glutamine is
given intravenously, this muscle catabolism is sup-
pressed. In patients with multiple trauma, burns, and
sepsis, the amount of glutamine in the skeletal muscle is
decreased. Glutamine is also known as a respiratory
fuel for mucosal cells in the intestine and colon.
However, the most important roles are to multiplicate
neutrophiles and to facilitate and assist in the killing of
bacteria. These points comprise the background and
rationale that glutamine may improve infectious mortal-
ity and morbidity in patients in a catabolic condition
such as trauma.

Houdijk and colleagues conducted a well-designed
randomized controlled trial (RCT) in the double-blinded
fashion. The first RCT on glutamine-supplemented enter-
al feeding demonstrated improved six-month mortality in
ICU patients.1 This is the second RCT that has described
the possible benefit of glutamine-supplemented enteral
feeding in reducing infectious morbidity, which hopeful-
ly will also be associated with improved final outcomes
such as mortality and medical costs.

Houdijk et al were interested in intermediate out-
comes such as infectious morbidity and biochemical
parameters such as soluble TNF receptors, and did not
describe final outcomes in the patients studied. The only
information related to patient outcome presented in this
paper was the median stay of the patients in both groups,
which was found not to be significantly different. It is
surprising that the significantly higher incidence of
infectious episodes in the control group did not result in
the longer hospital stay. Future investigators are encour-
aged to conduct another RCT focusing on the final out-
comes such as mortality and medical cost, as well as
length of ICU and hospital stays and infectious morbidi-
ty. Until the final conclusion is made, glutamine-
enriched enteral feeding for posttraumatic patients can-
not be recommended.   ■
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Therapeutics and Drugs Briefs
Gabapentin for the Treatment 
of PHN

Sources: Rowbotham M, et al. JAMA 1998;280:1827-1842;
Backonja M, et al. JAMA 1998;280:1831-1836.

Among pain syndromes, postherpetic neu-
ralgia (PHN) and diabetic neuropathy (DMN)
are often among the most challenging for clini-

cians and patients alike. Two recent reports evaluate the
role of gabapentin in these clinical circumstances. In
the trial of gabapentin for painful DMN (n = 165), sub-
jects underwent four weeks titration of active drug
from 900 mg to 3600 mg/d, administered tid in 300 mg
capsules, followed by four weeks of full-dose treat-
ment. Study subjects, 75% of whom had Type II
Diabetes, had been symptomatic for a minimum of one
year. Lower extremity pain was the most common
DMN manifestation.

In the PHN trial, zoster patients (n = 229) suffering at
least three months pain received a similar titration phase
followed by four weeks active treatment at 3600 mg/d.
Both trials were randomized, double-blind, and placebo
controlled.

Gabapentin treatment was found to be effective in both
studies, with modest incidence of side effects, primarily
dizziness and somnolence, though rarely did an adverse
side effect lead to withdrawal from the study. In addition
to pain alleviation, sleep interference was substantially
improved. The efficacy of pain relief was of equal magni-
tude to that demonstrated for tricyclic therapy, with more
rapid onset.

The authors suggest that gabapentin may be considered
both as a first-line single entity for management of PHN
or DMN, and as additive therapy with other traditional
modalities such as tricyclics, since the pharmacodynamic
profile of gabapentin is free of drug interactions.   ■

Lariam or Lamasil?

Source: Lobel HO, et al. JAMA 1998;280:1483.

This letter to the editor describes three
cases of drug overdose with antimalarials, two of
which resulted from dispensing errors for patients

prescribed terbenafine (Lamasil) for onychomyosis. The

first patient mistakenly received mefloquine 250 mg
daily for three weeks, and then 2-3 times weekly for six
months. He became increasingly weak, depressed, dis-
oriented, and developed parathesias for three months
before the error was discovered. He had not fully recov-
ered one year later. The second patient similarly received
mefloquine 250 mg daily instead of Lamasil. Within 10
days, she developed ataxia, confusion, speech impair-
ment, and high-frequency hearing loss. She continued to
receive the incorrect drug for a total of 61 days before
the error was detected. Only hearing loss remained one
year later.

The third case, which was much more frightening,
involved a patient in a California hospital with
Plasmodium vivax infection. She received 1250 mg of
mefloquine on day 1, and 1260 mg of primaquine on
day 2, at which time she became acutely jaundiced.
She continued to receive primaquine 15 mg per day for
five days. She developed acute hepatic necrosis, and
was temporarily placed on the liver transplant list, but
fortunately recovered.

In contrast to mefloquine, which has a high toxicity
margin, primaquine has a fairly narrow margin of toxic-
ity. The usual adult dose is 15-30 mg daily, but the
probable lethal oral dose is 5-50 mg/kg (about 350-
3500 mg for this patient). Not only does the treatment
of malaria require expert knowledge (or advice), but
these cases demonstrate why it’s better to write pre-
scriptions using the generic name of drugs in most
cases. We should all be aware of the potential for confu-
sion of Lariam and Lamasil.   ■

High-Dose Epinephrine 
for Cardiac Arrest: 
Case Closed

Source: Gueugniaud PY, et al. N Engl J Med 1998;339:1595-1601.

In this multicenter study from france and bel-
gium, adults sustaining out-of-hospital cardiac arrests
were randomized to receive repeated administrations

of either standard-dose or high-dose epinephrine.
Subjects were included if they demonstrated ventricular
fibrillation after three defibrillation attempts or if they
had asystole or pulseless electrical activity. Medical
teams in the field administered, in a blinded fashion, epi-
nephrine at three-minute intervals in either high (5 mg)
doses or standard (1 mg) doses. Except for the epineph-
rine dosage, the resuscitations followed standard proto-
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cols. Patients with traumatic arrests and those with signs
of irreversible arrest were excluded.

Over a two-year period, 3327 patients were enrolled
in the study. The high-dose epinephrine group had a sta-
tistically higher rate of return of spontaneous circulation
than the standard-dose group (40% vs 36%), as well as
a higher rate of survival to hospital admission (26% vs
24%). Nevertheless, the rate of survival to hospital dis-
charge was the same in both groups (2-3%), and there
was no difference in neurological outcome. Gueugniaud
and colleagues conclude that high-dose epinephrine
offers no long-term benefit to victims of out-of-hospital
cardiac arrest.

This study is elegant in design and straightforward
in its conclusion. Two earlier studies had identical find-
ings but have been criticized for administering only a
single dose of high-dose epinephrine,1 and for only
enrolling patients who had already undergone lengthy
resuscitation attempts.2 This study addresses these lim-
itations, and, with its large sample size, it has the
power to be considered the definitive study of high-
dose epinephrine.   ■
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Correction
The January 1999 issue of The Physician’s

Therapeutics & Drug Alert contained two errors. In the
Pharmacology Update article (Elliott WT. PTDA
1999;6:41-42), it was reported that celecoxib received
FDA approval for post-dental surgical pain. Celecoxib did
not receive FDA approval for post-dental surgical pain. In
the same Pharmacology Update article, it was reported
that gabapentin has been shown to be effective in treating
postherapeutic neuralgia. Gabapentin has been shown to
be effective in the treatment of postherpetic neuralgia. We
regret any confusion these errors may have caused.   ■
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1. Etanercept is supplied as:
a. 10 mg single-use vials.
b. 25 mg single-use vials.
c. 50 mg single-use vials.
d. 5 mg single-use vials.

2. Which of the following statements about 
glutamine is incorrect?
a. Glutamine and glutamate are identical 

compounds.
b. Glutamine is a respiratory fuel for neutrophile.
c. Glutamine is a respiratory fuel for entrocyte.
d. Glutamine inhibits muscle catabolim due to

stress.
e. Glutamine is a respiratory fuel for colonocyte.

3. Glutamine feeding in trauma patients has been
demonstrated to:
a. decrease mortality, morbidity, and ICU costs.
b. decrease morbidity and ICU costs but not 

mortality.
c. decrease mortality and morbidity but not ICU

costs.
d. decrease morbidity but not mortality or ICU

costs.
e. None of the above

4. In cardiac arrest, high-dose epinephrine:
a. improves neurologic outcome among survivors.
b. does not influence short-term survival.
c. does not enhance return of spontaneous 

circulation.
d. does not have any long-term benefit.
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