
The Antidote for Antifreeze, 
Something Old 

or Something New?
A B S T R A C T  &  C O M M E N T A R Y

Source: Brent J, et al. Fomepizole for the treatment of ethylene glycol 
poisoning. N Engl J Med 1999;340:832-838.

Ethylene glycol poisoning causes metabolic acidosis and
renal failure and may cause death. Traditionally, treatment has

focused on inhibition of alcohol dehydrogenase with intravenous or
oral ethanol and adjunctive hemodialysis. Brent and associates stud-
ied the efficacy of fomepizole, a new inhibitor of alcohol dehydro-
genase, in the treatment of ethylene glycol poisoning. Over a two-
year period they collected data on 19 patients who met the definition
of ethylene glycol poisoning and had a plasma ethylene glycol con-
centration of 20 mg/dL or more. Seventeen patients who met specif-
ic criteria also underwent hemodialysis. Treatment was continued
until plasma ethylene glycol concentrations were less than 20
mg/dL.

Fifteen of the patients initially had acidosis. This tended to nor-
malize within hours after the initiation of treatment with fomepizole.
Interestingly, the nine patients who developed renal impairment had
high serum creatinine concentrations and markedly elevated plasma
glycolate concentrations at enrollment (≥ 97.7 mg/dL). None of the
10 patients with normal serum creatinine concentrations at enroll-
ment had renal injury during treatment; all 10 had plasma glycolate
concentrations at or below 76.8 mg/dL. Few adverse effects were
attributable to fomepizole.

■ COMMENT BY RICHARD HAMILTON, MD, FAAEM, ABMT
There are an estimated 5000 exposures to ethylene glycol per

year, and each clinician who manages these cases is faced with
the same old question about the same old antidote: “do I start an
ethanol drip or not?” The reluctance to start this therapy is based
on many difficulties. First, many hospitals are unable to deter-
mine an ethylene glycol level in a clinically useful period of time
and clinicians must make this decision on an unreliable ingestion
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history and an only slightly more reliable test, the
osmolal gap. Second, ethanol drips are uncommon
orders for hospital pharmacies, and difficulties and
uncertainty are the rule. Third, the ethanol drip is dif-
ficult to manage. Ethanol must be maintained at a
serum level of about 100 mg/dL, requires frequent
monitoring, and kinetics can vary widely depending
on premorbid conditions. In addition, ethanol metabo-
lism can cause hypoglycemia, respiratory depression,
and hypovolemia. 

Now clinicians will have to ask themselves a new
question about a new antidote, fomepizole. This anti-
dote, originally known as 4-methylpyrazole, was first
touted as an antidote for toxic alcohol ingestions 10
years ago. It appears safe, has been demonstrated to be
effective in bench, animal, and human studies, and is
extremely simple to administer. Then why isn’t the
answer to this question an automatic yes? Like every-
thing else in medicine at the end of the millennium, we
are inhibited by cost. A course of fomepizole for an
ethylene glycol-poisoned patient costs $4,000. To com-
pare, oral loading and maintenance of ethanol is one-
hundredth the cost and comes in a variety of bottles and
flavors. Proponents of both therapies can make lucid
fiscal arguments why either antidote is superior. I have

this antidote available to me at many but not all of the
hospitals where I function as a bedside consulting toxi-
cologist, and have used it with great satisfaction. Each
hospital must decide whether they can afford fomepi-
zole, and, oddly enough, I would recommend this anti-
dote to the hospitals who anticipate the greatest diffi-
culty in obtaining toxicology consultation and emer-
gent hemodialysis. It certainly is the least complicated
therapy to initiate and carries the greatest chance of
success for the patient.   ❖

Antibiotic Resistance in
Uncomplicated UTIs
A B S T R A C T  &  C O M M E N T A R Y

Source: Gupta K, et al. Increasing prevalence of antimicro-
bial resistance among uropathogens causing acute uncompli-
cated cystitis in women. JAMA 1999;281:736-738.

Prevalence and trends in antimicrobial resis-
tance among the narrow spectrum of organisms

responsible for acute uncomplicated cystitis were exam-
ined in this study from Washington state. Included were
those patients with a positive urine culture (≥ 103

CFUs/mL) from a population of women, ages 18-50, in
a health maintenance organization, who sought treat-
ment at an outpatient clinic or ED. The study spanned
five years, controlled for seasonal variation, and includ-
ed 4342 urine isolates. Selected chart review confirmed
that more than 95% of the study population included vis-
its for uncomplicated cystitis. 

The distribution of causative uropathogens was not
surprising: Escherichia coli, 86%; Staphylococcus
saprophyticus, 4%; Proteus species, 3%; Klebsiella
species, 3%; Enterobacter species, 1.4%; Citrobacter
species, 0.8%; Enterococcus, species 0.5%; and others,
1.3%. More than 20% of E. coli isolates were resistant to
ampicillin, cephalothin, and sulfamethoxazole. Alarm-
ingly, resistance among E. coli to trimethoprim/sul-
famethoxazole doubled over the course of the study,
rising from 9% to 18%. A significant increasing linear
trend in resistance was found for all isolates to 
ampicillin, cephalothin, trimethoprim, and trimetho-
prim/sulfamethoxazole. Ciprofloxacin, nitrofurantoin,
and gentamicin faired the best with regard to limited
resistance. Recognizing that in vitro resistance may
not directly translate to altered patient outcome,
Gupta and colleagues concluded that the days may be
numbered when trimethoprim/sulfamethoxazole
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should be used for empiric therapy for uncomplicated
UTI.

■ COMMENT BY RICHARD A. HARRIGAN, MD, 
FAAEM, FACEP
And so, more evidence of emerging antimicrobial

resistance is published; important news, but is it time to
stop using trimethoprim/sulfamethoxazole as the first-
line antibiotic for uncomplicated UTI? Not yet. As
Gupta et al caution, this is not a clinical outcomes
study, but rather a report of a microbiological trend.
Moreover, trimethoprim/sulfamethoxazole is concen-
trated in the urine, achieving higher concentrations
than in the blood;1 thus, the pathogen might still be
eradicated. Finally, a treatment failure in cases of
uncomplicated UTI generally does not result in life-
threatening illness, but, rather, persistence of symp-
toms. Thus, treatment failures should make us think not
only of an alternative diagnosis, but also of the anitmi-
crobial resistance issue.   ❖

References
1. Physicians’ Desk Reference, 53rd ed. Montvale NJ,

Medical Economics Company, 1999, p 2655.

The Use of Antiemetics 
in Overdose: 
More is Better
A B S T R A C T  &  C O M M E N T A R Y

Source: Wright RO, et al. Effect of metoclopramide dose on
preventing emesis after oral administration of N-acetylcys-
teine for acetaminophen overdose. J Toxicol Clin Toxicol
1999;37:35-42.

Wright and colleagues compared the inci-
dence of vomiting in two groups of aceta-

minophen (APAP) overdose patients. Patients who
received standard doses of metoclopramide (defined as 
< 20 mg) were not significantly different from
patients who received high-dose metoclopramide
(defined as > 20 mg) with regard to APAP levels,
times to presentation, and the incidence of vomiting
prior to antiemetic therapy. However, 63% of patients
vomited after the standard dose of antiemetic therapy,
which was significantly greater than the 22% of
patients who vomited after high-dose antiemetic ther-
apy. Wright et al remind us that although standard
doses of metoclopramide (0.1-0.15 mg/kg IV) are

sufficient to control routine cases of nausea and vom-
iting, oncology services frequently use doses as high
as 1.0 mg/kg IV.

■ COMMENT BY ROBERT S. HOFFMAN, MD
APAP overdoses are among the most prevalent over-

doses reported to poison centers. Both the overdose itself
and the antidote, N-acetylcysteine (NAC), commonly
produce vomiting. Early APAP-induced emesis may be
protective in that some gastrointestinal decontamination
results. Unfortunately, patients with APAP overdose fre-
quently experience nausea and vomiting for many hours
to several days after ingestion. When combined with the
foul odor and taste of NAC, these gastrointestinal symp-
toms frequently delay administration of the antidote.
Since every incremental delay in NAC administration
beyond eight hours post-ingestion increases the likeli-
hood of hepatotoxicity, it is often desirable to administer
antiemetics to patients with APAP overdose to limit sig-
nificant nausea or vomiting.

This paper has applicability to many toxicologic
emergencies where nausea and vomiting interfere with
orally administered therapies. Examples include
patients with theophylline overdose who cannot toler-
ate activated charcoal, and many patients who require
whole bowel irrigation for various ingestions such as
iron, lithium, and sustained-release agents. While the
initial dose of antiemetics administered to these
patients should be the standard lower doses, higher
doses should be rapidly given if symptoms persist. If
vomiting continues despite high-dose metoclopramide
therapy, 5HT3 antagonists such as ondansetron or
granisetron should be given. The key element is to use
these agents to their full potential in order to achieve
the therapeutic objective.   ❖

Relieving the Pain 
of Renal Colic
A B S T R A C T  &  C O M M E N T A R Y

Source: Larkin GL, et al. Efficacy of ketorolac tromethamine
versus meperidine in the ED treatment of acute renal colic.
Am J Emerg Med 1999;17:6-10.

This study was a prospective, controlled, ran-
domized, double-blind trial comparing the efficacy

of intramuscular ketorolac and meperidine in the ED
treatment of renal colic. Subjects were randomized to
receive either 60 mg IM ketorolac or 100-150 mg IM
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meperidine, based on weight. Patients were excluded if
a stone was not confirmed either by IVP or by the pas-
sage of a visible stone in the ED. Pain was measured on
a 10 cm visual analogue scale at baseline 20, 40, 60, and
90-minute intervals. The three main outcome measures
were: 1) the degree of pain relief; 2) the need for rescue
medication; and 3) the time to discharge from the ED.

Of the 70 patients completing the trial, 33 received
ketorolac and 37 received meperidine. Baseline pain
scores were similar for both groups (pain scores
~8.00), as were demographic characteristics.

There was significantly greater pain relief reported
in patients treated with ketorolac compared to meperi-
dine at 40, 60, and 90 minutes (at 20 minutes there was
no difference). The use of rescue medication was simi-
lar for both groups: 33% of ketorolac patients and 43%
of meperidine patients required additional medication.
While the number of patients discharged was not sig-
nificantly different in the two groups, the time to dis-
charge was significantly earlier in the ketorolac group
(3.46 vs 4.33 hours), even when controlling for other
factors. Side effects were minor and similar in both
groups.

■ COMMENT BY STEPHANIE B. ABBUHL, MD, FACEP
While this study had flaws in the design and data

analysis, the effectiveness of ketorolac in renal colic
should be the take-home message. These data favorably
compare with what others have shown: that single-dose
ketorolac is at least as good as, and is possibly better
than, single-dose meperidine in the treatment of renal
colic.1,2 Unfortunately, I am not aware of a good study
comparing IV morphine to IV ketorolac.

It may be that a combined approach using both IV
opiates and IV ketorolac is a rational one. These two
classes of pain medication work differently, are
dosed differently (single dose vs titration), and may
complement each other. Studies with ketorolac and
other NSAIDs suggest an important role for
prostaglandin inhibition in the treatment of renal
colic. It is thought that NSAIDs work through the
relaxation of ureteral spasm and in the alleviation of
renal capsular distention by diminishing renal blood
flow and diuresis.   ❖

References
1. Oosterlinck W, et al. A double-blind, single dose com-

parison of intramuscular ketorolac tromethamine and
pethidine in the treatment of renal colic. J Clin Par-
macol 1990;30:336-341.

2. Cordell WH, et al. Comparison of intravenous ketoro-
lac, meperidine, and both (balanaced analgesia) for
renal colic. Ann Emerg Med 1996;28:151-158.

More on ECG Diagnosis 
of Acute MI 
with Concurrent LBBB
A B S T R A C T  &  C O M M E N T A R Y

Source: Shlipak MG, et al. Should the electrocardiogram be
used to guide therapy for patients with left bundle branch
block and suspected acute myocardial infarction? JAMA
1999;281:714-719.

Shlipak and colleagues performed a retrospec-
tive, cohort study to investigate the impact of the

ECG on diagnosis and treatment of patients with LBBB
pattern and suspected acute myocardial infarction
(AMI). The study population was composed of patients
with LBBB and possible AMI on ED presentation;
30% of the study group was ultimately found to have
AMI by CPK-MB elevations. In the first portion of this
study, a single physician who was blinded to the clini-
cal information interpreted the ECGs in retrospective
fashion, using pre-existing criteria for AMI diagnosis
developed by previous investigators. The ECGs were
interpreted as either diagnostic or not diagnostic for
AMI; the electrocardiographic diagnosis was then
compared to the clinical diagnosis.

In the second phase of the study, Shlipak et al inves-
tigated the impact of the ECG on specific manage-
ment—the administration of a thrombolytic agent. This
question was explored by means of a decision tree that
compared three treatment pathways: thrombolysis for
all patients, thrombolysis for only those patients with
an ECG diagnostic for AMI, or no thrombolysis
regardless of the ECG interpretation; the treatment
algorithm was also evaluated from the perspective of
stroke occurrence. Outcomes were then assessed and
compared among the three management strategies.

One hundred three patient encounters made up the
study population. Of the electrocardiographic features
assessed, none effectively distinguished the patients
who had AMI from those patients with noncoronary
diagnoses. The various electrocardiographic criteria
indicated AMI in only 3% of cases, with a sensitivity
for the diagnosis of only 10% (95% confidence inter-
vals, 2-26%). Using the management strategy of
thrombolysis for all patients with suspected AMI and
LBBB, out of 1000 patient presentations, 929 patients
would survive without stroke if all patients were treat-
ed, compared to 918 patients if the electrocardio-
graphic criteria were used as the only indication for
thrombolysis.
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Shlipak et al concluded that electrocardiographic cri-
teria are poor indicators of AMI in LBBB situations;
they further suggested that all patients suspected of AMI
with LBBB should be considered for thrombolysis.

■ COMMENT BY WILLIAM J. BRADY, MD
Common medical opinion holds that the electrocar-

diographic diagnosis of AMI is impossible in the pres-
ence of LBBB. Such a statement, however, is too encom-
passing; alternatively, the electrocardiographic diagnosis
of ischemic heart disease—both its acute and chronic
manifestations—is made more difficult in the setting of
LBBB. The authors of the current investigation provide
support for this statement; further, they have begun to
explore the manifestations of this thought process on
management and outcome issues.

Previously, authors developed criteria that assist the
physician in a very complicated scenario—the electro-
cardiographic diagnosis of AMI in the setting of
LBBB.1 More recent work has tested these criteria in
ED patients, suggesting that the recommendations of
the original investigation are much less helpful than
was previously thought.2 This study by Shlipak et al
reinforces the opinion that the Sgarbossa criteria must
be used with caution. AMI is still a possibility, given
the appropriate clinical scenario, even if an ECG with
LBBB is not diagnostic of AMI using the Sgarbossa
criteria.   ❖

References
1. Sgarbossa EB, et al. Electrocardiographic diagnosis of

evolving acute myocardial infarction in the presence of
left bundle branch block. N Engl J Med 1996;335:
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Special Feature
New Therapy is Warranted
for Bell’s Palsy
By David J. Karras, MD, FACEP

The sudden appearance of facial weakness is,
understandably, exceptionally disturbing to a

patient. After performing a history and examination,
the ED physician often makes a diagnosis of Bell’s
palsy without performing any tests. The physician then

may try to put a favorable “spin” on the diagnosis for
the distraught patient. The good news, we tell the
patient, is that you’re not having a stroke, and your
symptoms will probably improve with time. The bad
news, we go on to say, is that we don’t know what
caused it, we don’t have an effective treatment, and it
may recur. 

Fortunately, the bad is news is getting better. There is
now strong evidence that the etiologic agent for Bell’s
palsy has been identified as the herpes simplex virus.
Furthermore, specific antiviral therapy appears to be of
benefit. A brief review of Bell’s palsy is indicated before
further discussion of recent advances in its management.

Presentation of Bell’s palsy
Bell’s palsy is acute paralysis of the peripheral por-

tion of the seventh cranial nerve which, until recently,
was considered idiopathic. Twenty people per 100,000
are affected each year, with neither gender being prefer-
entially involved. Pregnant women have more than three
times the risk of the general population, diabetics have
greater than a four-fold risk, and the incidence increases
steadily with age. The greatest risk factor for Bell’s
palsy is a history of the disease: 10% of affected
patients will develop a recurrence, which occurs equally
on either side.1

Symptoms of Bell’s palsy are ipsilateral and involve
structures innervated by the seventh nerve, including
the muscles of facial expression, the lacrimal gland,
and taste in the anterior two-thirds of the tongue. A
viral syndrome precedes the illness in the majority of
patients, and may be associated with transient, mild,
ipsilateral facial numbness. Facial motor deficits are
the hallmark of Bell’s palsy and may present with any-
thing from mild facial asymmetry to profound facial
weakness with drooling and inability to fully close the
eyelid. Because this is a peripheral nerve lesion, the
patient loses the ability to wrinkle the forehead on the
affected side. Hyperacusis results from paralysis of the
stapedius muscle. The majority of patients experience
dysgeusia and either hyperlacrimation or decreased
tearing.

More than 90 diseases are listed in the differential
diagnosis of facial paralysis.2 The potential etiologies
of acute facial paralysis are a bit more limited, and are
listed in the Table. The most common causes of acute
facial paralysis are Bell’s palsy, trauma, and herpes
zoster oticus (Ramsay-Hunt syndrome). Lyme disease
also should be considered if the patient has been in an
area where the disease is endemic; Lyme titers are then
indicated, although empiric therapy is not. Bell’s palsy
can usually be diagnosed without special testing. The
presence of characteristic signs and symptoms and the
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absence of any other neurologic deficit or evidence of
other acute illness are sufficient to make a diagnosis.
Eighty-five percent of patients will have complete
recovery within six months, and most of the remainder
will have minor residual deficits.3 Treatment is sup-
portive, with artificial tears if needed. Corticosteroid
therapy has been both widely advocated and widely
disparaged, but is considered by some to be a standard
of care.

Table 

Some Causes of Acute Facial Palsy

Insights into Disease Etiology and Treatment
In the 1970s, the hypothesis first appeared that Bell’s

palsy might be related to herpes simplex virus (HSV).
Patients with Bell’s palsy were found to have higher
HSV titers than matched controls.4 More weight was
given to this conjecture when it was demonstrated that
HSV can reside in latent form in nerve ganglia.5 Strong,
direct evidence linking HSV and Bell’s palsy has been

published in this decade. Facial paralysis has been
induced in an animal model by inoculating HSV into
mouse ears; in the same experiment, HSV was recov-
ered from mice that developed paralysis, but not from
those that did not develop paralysis.6

In 1996, Murakami and colleagues reported a four-
year study of patients who had undergone nerve-
decompression surgery for facial palsy. Fourteen
patients had been diagnosed with Bell’s palsy and nine
with Ramsay-Hunt syndrome. Twelve controls under-
going surgery for trauma or bacterial otitis media were
also included. Using polymerase chain reaction tech-
niques, HSV was detected in the affected facial nerve of
79% of patients with Bell’s palsy. Strikingly, HSV was
detected in none of the patients with Ramsay-Hunt syn-
drome and none of the control patients. 

Adding stronger evidence to the role of HSV in Bel-
l’s palsy, Adour and colleagues published a placebo-
controlled, double-blind study of acyclovir for patients
with Bell’s palsy of less than three days’ duration.7

Ninety-nine patients were randomized to receive either
acyclovir (400 mg 5 times a day) or placebo; all sub-
jects were also treated with prednisone 1 mg/kg divid-
ed in two daily doses for five days and then in tapering
doses over five more days. Patients receiving acyclovir
and prednisone demonstrated better recovery in muscle
function and less nerve degeneration than those receiv-
ing prednisone alone. The rate of recovery appeared
better in the acyclovir-treated group, though incom-
plete follow-up information precluded formal testing
of this difference. Adour et al conclude that HSV is the
likely etiologic agent of Bell’s palsy and that acyclovir
is indicated in the management the disease.

While a causal relationship between HSV and Bel-
l’s palsy has not been definitely established, the evi-
dence to date is extremely compelling. Acyclovir ther-
apy carries minimal risk. Most authorities, therefore,
now recommend both prednisone and antiviral therapy
for patients presenting with Bell’s palsy of recent
onset.8 ❖

References
1. Jackson CG, et al. The facial curve. Med Clin North

Am 1999;83:179-195.
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CME Questions
31. In patients with Bell’s palsy, acyclovir therapy:

a. often has severe side-effects.
b. clearly speeds the rate of recovery.
c. is associated with better muscle function.
d. should replace corticosteroid therapy.

32. Features of Bell’s palsy include all of the following except:
a. viral prodrome.
b. hyperacusis.
c. unilateral facial motor deficit.
d. sialadenitis.

33. Fomepizole:
a. inhibits 11-β hydroxylase.
b. is useful in the treatment of ethylene glycol and isopropanol

toxicity.
c. tends to normalize acidosis in cases of ethylene glycol

toxicity.
d. is an effective treatment of ethylene glycol toxicity yet causes

many adverse effects.

34. In Larkin’s study comparing 60 mg IM ketorolac with 100-150
mg IM meperidine for the treatment of renal colic, all of the
following were true except:
a. 60 mg of IM ketorolac was well-tolerated.
b. all patients had a documented stone.
c. there was significantly greater pain relief in patients with

ketorolac compared to meperidine at 40, 60, and 90 minutes.
d. this is the first study to suggest that ketorolac is at least as effi-

cacious as single-dose meperidine in the treatment of renal
colic.

e. patients given ketorolac were discharged consistently sooner
than patients receiving meperidine, even when controlling for
other factors.

35. Patients suspected of acute MI (AMI) who have LBBB pattern
on the ECG should be considered for thrombolysis if:
a. the physical examination strongly suggests AMI.

b. the history supports AMI.
c. the ECG does not suggest AMI but a strong clinical suspicion

is present for AMI.
d. the pain is similar to the patient’s past angina.

36. Refractory emesis after acetaminophen overdose may best be
treated by:
a. paralysis and intubation.
b. high-dose metoclopramide.
c. frequent, low-dose metaclopramide.
d. intravenous administration of activated charcoal.

37. With regard to Escherichia coli as a uropathogen, which of the
following antibiotics has been linked to increasing resistance in
uncomplicated UTI?
a. Trimethoprim/sulfamethoxazole
b. Ciprofloxacin
c. Nitrofurantoin
d. Gentamicin

38. Which of the following is not a common uropathogen?
a. E. coli
b. Staphylococcus saprophyticus
c. Proteus species
d. Staphylococcus epidermidis
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