
Non-Operative Management 
for Abdominal Gunshot Wounds?

A B S T R A C T  &  C O M M E N T A R Y

Source: Velmahos GC, et al. Selective nonoperative management of 1856
patients with abdominal gunshot wounds: Should routine laparotomy still

be the standard of care? Ann Surg 2001;234:396.

The authors performed a retrospective chart review
of 1856 patients with abdominal gunshot wounds (1405

anterior, 451 posterior) admitted during an eight-year period at
Los Angeles County Medical Center. According to a previously
developed protocol, these patients underwent either laparotomy
or selective nonoperative management (SNOM). Patients who
did not have peritonitis, were hemodynamically stable, and had
a reliable clinical examination (absence of head injury, intoxi-
cation, spinal cord injury) were observed. Patients in the
SNOM group underwent CT scanning to define bullet trajecto-
ry and organ injury. Frequent serial examinations on individual
patients were performed by the same treating surgeon, typically
a junior resident, for a 24-hour period. Patients who experi-
enced a change in their clinical status underwent delayed
laparotomy.

Initially 792 (42%) patients (34% of patients with anterior
and 68% of patients with posterior abdominal gunshot wounds)
were selected for nonoperative management. During observa-
tion, 80 patients (4% of total; 10% of SNOM group) developed
symptoms and required delayed laparotomies, which revealed
organ injury requiring repair in 57. The majority of delayed
laparotomies occurred within eight hours of presentation. Five
patients (0.3% of total; 0.6% of SNOM group) suffered compli-
cations potentially related to delay in laparotomy. Four of these
five were intraabdominal abscess; all were managed success-
fully. Seven hundred-twelve patients (38%) were managed suc-
cessfully without operation. The rate of non-therapeutic laparo-
tomy was 14%. Compared with patients with unnecessary
laparotomy, patients managed without surgery had significantly
shorter hospital stays and lower hospital charges. 
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■ COMMENT BY MICHAEL A. GIBBS, MD, FACEP
Classic mantra underscores the importance of

immediate laparatomy in all patients with abdominal
gunshot wounds. This assertion is based on the long-
held belief that the rate of intra-abdominal organ
injury in this population approaches 90%. While this
may be true for military wounds, more recent data sug-
gest that abdominal gunshot wounds from civilian vio-
lence are associated with a much lower incidence of
clinically significant intra-abdominal injuries, ranging
from 30-74%.

This study confirms the results of two smaller
prospective studies by the same authors, demonstrating
that roughly one-third of anterior abdominal gunshot
wounds1 and two-thirds of posterior gunshot wounds2

can be managed without surgery. 
I think this approach undoubtedly will become more

popular at major trauma centers with experienced trau-

ma surgeons and dedicated resources. It is unlikely
ever to become reality at most small centers. After all,
few hospitals can boast the Los Angeles experience of
232 abdominal gunshot wounds per year! While this
study has several important weaknesses (most impor-
tantly a lack of precise definitions for the indications
for surgery), it represents an important paradigm shift
that challenges traditional surgical dogma.   ❖

References
1. Demetriades D. Selective nonoperative management

of gunshot wounds to the anterior abdomen. Arch
Surg 1997;132:178-183.
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Trichomoniasis
in Pregnancy: To Treat 
or Not to Treat?
A B S T R A C T  &  C O M M E N T A R Y

Source: Klebanoff MA, et al. Failure of metronidazole to pre-
vent preterm delivery among pregnant women with asympto-
matic trichomonas vaginalis infection. N Engl J Med 2001;
345:487-493.

This large, randomized, double-blinded trial
of metronidazole vs. placebo in pregnant women

with asymptomatic trichomoniasis was conducted to
assess whether therapy would reduce the risk of preterm
delivery. Asymptomatic pregnant women between 8
and 23 weeks gestation were screened at 15 sites for
Trichomonas vaginalis by culture of vaginal secretions.
After exclusions were accounted for, 617 women with
trichomoniasis who were 16-23 weeks gestation were
randomized to receive two 2 g doses of metronidazole
(320 women) or placebo (297 women) 48 hours apart.
The women were treated a second time with the same
two-dose regimen at 24-29 weeks gestation. The prima-
ry outcome was delivery before 37 weeks of gestation.
The two groups were similar in terms of numerous char-
acteristics measured at randomization. Approximately
90% were black, about 76% never married, and the
average age was 22 years. Both groups were similar in
their compliance with the medication, but side effects
were significantly more common in the metronidazole
group.

Delivery occurred before 37 weeks gestation in 19%
of women in the metronidazole group and in 10.7% in
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the placebo group (relative risk, 1.8; 95%, CI 1.2-2.7; P
= 0.004). Most of the difference was due to an increase
in the rate of spontaneous preterm labor in the metron-
idazole group (10.2% vs 3.5%; relative risk, 3.0; 95%
CI, 1.5-5.9). In the 529 women who had follow-up cul-
tures, T. vaginalis persisted in 65% of women who
received placebo and 7% of women who received
metronidazole.

■ COMMENT BY STEPHANIE B. ABBUHL, MD, 
FACEP
As with many studies, this large, well-designed, ran-

domized trial raised as many questions as it answered.
The significant finding was that, despite the fact that
infection with T. vaginalis has been associated with an
increase in adverse outcomes in pregnancy, treatment
with metronidazole did not prevent preterm delivery. In
fact, there was an increase in the rate of spontaneous
preterm labor in the metronidazole group, and this unan-
ticipated result led to the cessation of the study.

The results of this study are consistent with results
from the same researchers in a previous trial of metron-
idazole therapy for bacterial vaginosis (BV).1 The BV
study found that treating pregnant women for asympto-
matic BV with metronidazole did not reduce the risk of
preterm birth, despite its effectiveness in eliminating BV.
However, preterm delivery was more frequent only in a
subgroup of women with both BV and trichomonas who
received metronidazole. An increase in preterm delivery
also has been observed in pregnant women with BV who
were treated with clindamycin cream.2 In still another
trial, a regimen of metronidazole and erythromycin
increased the occurrence of preterm delivery among
women who did not have BV, but reduced it in those
who had BV.3 As a possible explanation for these find-
ings, the authors suggest that there may be a group of
women in whom the risk of adverse outcomes of preg-
nancy somehow is increased by antibiotic treatment,
although the reasons for this are unclear. In addition, it
seems doubtful that the association of metronidazole
treatment with an increased risk of preterm delivery was
due to the metronidazole itself. If this were the case, the
effect most likely would have been seen earlier, instead
of at 35-36 weeks gestation, when the outcome differ-
ences became significant.

In the emergency department we now are confronted
with a clinical dilemma. Do we treat pregnant patients
who have trichomoniasis? The easy answer is that if they
are asymptomatic, probably not. There does not seem to
be any reason to look routinely at wet mounts in preg-
nant women without vaginal symptoms. 

However, if a pregnant woman is symptomatic, the

answer is less clear. This study excluded women with
vaginal symptoms, who presumably were treated but not
reported on. Until there is more research to guide us, we
will be weighing the risks and benefits on a case-by-case
basis or deferring the decision to the patient’s obstetri-
cian in a follow-up visit. After discussing this study, sev-
eral OB-GYN colleagues said they still would consider
treatment for women who are symptomatic.   ❖
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Pneumococcal Infection 
and Antibiotic Therapy
A B S T R A C T  &  C O M M E N T A R Y

Source: Schrag S, et al. Effect of short-course, high-dose
amoxicillin therapy on resistant pneumococcal carriage.
JAMA 2001;286:49-56.

Streptococcus pneumoniae bacteria commonly
colonize the nasopharynx of asymptomatic chil-

dren. However, invasive pneumococcal infections, such
as otitis media (OM), sinusitis, meningitis, pneumonia,
and bacteremia, result in significant morbidity and
mortality worldwide. The growing prevalence of peni-
cillin and multi-drug resistant strains of the pneumo-
coccus have raised considerable alarm in the medical
community.

Because antibiotic use and overuse has been cited as
one of the chief causes of emerging resistance, some
have suggested that changes in antibiotic prescribing
practices may reduce the spread of resistant organisms.
In this study, the authors sought to determine whether a
short-course, high-dose antibiotic regimen would bene-
ficially impact nasopharyngeal carriage rates of resis-
tant pneumococcus in children being treated for respi-
ratory tract infections.

The authors conducted a prospective, single-center
trial in 795 children ages 6-59 months who required
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antibiotic therapy for acute respiratory tract infec-
tions, OM, pneumonia, or sinusitis. Subjects were
randomized to receive amoxicillin at a standard dose
regimen (40 mg/kg/d divided bid) for 10 days, or a
new high-dose, short-course regimen (90 mg/kg/d
divided bid) for five days. Investigators measured
pneumococcal nasopharyngeal carriage rates at days
0, five, 10, and 28 for both susceptible and drug-resis-
tant strains. They also measured patient compliance
with the regimens (defined as completing 80-120% of
the medication by volume), as well as adverse reac-
tion rates.

At baseline, pneumococcal carriage rates were 76%
and 73% for the short-course/high-dose and standard
regimen groups, respectively. As would be expected
with antibiotic therapy, overall carriage rates declined
on days five, 10, and 28 for both groups. Investigators
found significantly lower rates of penicillin-resistant
pneumoccoccus carriage with the short-course/high-
dose therapy than the standard regimen (24% vs 32%,
RR = 0.77, P = 0.03). There was a similar trend in
resistance to trimethoprim-sulfamethoxasole (17% vs
23%, respectively, RR = 0.77, P = 0.08). Adherence to
therapy was significantly better with the short-
course/high-dose regimen (82% vs 74%, P = 0.02)
and there was no difference in adverse event rates.

Based on their findings, the authors conclude that
the short-course/high-dose amoxicillin therapy may
be promising as an intervention to decrease the impact
of antibiotic use on the emergence and spread of drug-
resistant pneumococcus.

■■ COMMENT BY THEODORE C. CHAN, MD, 
FACEP
This same short-course, high-dose amoxicillin ther-

apy recently has been approved by the Food and Drug
Administration. This regimen has been recommended
by a number of groups for the treatment of acute OM
in regions where pneumococcal drug resistance is
high.1 There are a number of theoretical advantages to
this new regimen. First, the increased antibiotic con-
centrations from the higher dose can overcome peni-
cillin resistance (which, unlike macrolide resistance, is
not absolute). Second, the shorter course may reduce
overall antibiotic exposure and selective pressure that
can facilitate the emergence of resistant strains. While
a number of studies suggest the shorter regimen has
equal clinical efficacy, this is one of the first studies to
suggest benefit in terms of reducing drug-resistance.
This study found other benefits to the shorter therapy
as well, including that patient compliance was
improved with no increase in adverse effects.

It is important to note, however, that this study was
performed at a single institution in the Dominican
Republic. There may be important differences in both
the pediatric population and pneumococcal strains in
this developing country. For example, more than one-
third of the pneumococcal strains at baseline were drug-
resistant in this study. Recent work in the United  States
suggests the prevalence of drug-resistant pneumococcus
approaches 25% but varies greatly by region.2

Finally, it is interesting to note that while both
antibiotic regimens reduced overall pneumococcal car-
riage rates, the greatest impact was seen in drug-sus-
ceptible strains. In fact, for both regimens the actual
ratio of drug-resistance to susceptible carriage
increased by day 28, suggesting that despite therapy
modifications, antibiotic use in general will continue to
contribute to the emerging resistance problem.   ❖
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Special Feature
Pharmacologic Treatment
of Hypertensive
Emergencies
By Maged Botros, MD, and David J. Karras,
MD, FAAEM, FACEP

Hypertensive emergencies generally are
defined as situations that require immediate blood

pressure reduction to prevent or limit damage to target
organs.1 The decision to treat an elevated blood pres-
sure as a hypertensive emergency is independent of
the actual blood pressure value, but rather depends on
evidence of acute end-organ damage. Examples of
acute end-organ dysfunction related to hypertension
include encephalopathy, intracranial hemorrhage,
renal dysfunction, unstable angina pectoris, myocar-
dial ischemia, acute left ventricular failure with pul-
monary edema, aortic dissection, and eclampsia.
Although the diagnosis of hypertensive emergency
hinges on the presence of end-organ damage, most
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authorities agree that it needs to occur in conjunction
with a diastolic blood pressure greater than 110
mmHg.2 The primary pathophysiologic abnormality
in hypertensive emergencies is an alteration in
autoregulation, in which important vascular beds are
unable to constrict appropriately to maintain perfu-
sion. Frank arteritis and ischemia usually follow this
process. 

The initial goal of therapy in hypertensive emer-
gencies is a reduction in mean arterial pressure
(MAP) of no more than 25% within the first minutes
to two hours,1 although the rate and degree of reduc-
tion vary somewhat depending upon the site of end-
organ damage. Rapid drops in pressure should be
avoided, as they may precipitate renal, cerebral, or
coronary ischemia. Medical intensivists have tradi-
tionally preferred the use of sodium nitroprusside to
accomplish this task; its rapidness of onset, short
duration of action, and ease in titration have made it a
convenient medication to use. However, given its
extensive side effect profile, newer medications are
being investigated to treat hypertensive emergencies
with an emphasis on directly improving the function
of the target end organ with evidence of damage.

Nitroprusside
Nitroprusside is a potent vasodilator that decreases

both preload and afterload. Its onset of action is with-
in seconds and duration of action is 1-2 minutes.
Nitrocysteine is formed when nitroprusside reacts
with the body’s own cysteine and activates guanylate
cyclase, which, in turn, stimulates the formation of c-
GMP, a potent smooth muscle relaxant. Although
nitroprusside achieves excellent blood pressure con-
trol, its side effect profile is of concern. In a large,
randomized, placebo-controlled trial, nitroprusside
was shown to increase mortality when infused in the
early hours after a myocardial infarction (mortality at
13 weeks, 24.2% vs 12.7%).3 This effect is believed to
be due to a “cardiac steal” phenomenon, resulting in a
significant reduction in cardiac blood flow in patients
with significant coronary artery disease.

Furthermore, both clinical and experimental evi-
dence demonstrate that nitroprusside increases
intracranial pressure,4-7 which may result in decreased
cerebral blood flow. This phenomenon may have dele-
terious effects on patients presenting to the emer-
gency department (ED) with hypertensive
encephalopathy. Finally, cyanide is released nonenzy-
matically from nitroprusside in a dose-related manner.
Cyanide is metabolized in the liver by thiosulfate-sul-
furtransferase into the less toxic metabolite thio-
cyanate, which is excreted via the kidneys. Cyanide

removal, therefore, requires adequate liver function,
adequate kidney function, and adequate bioavailabili-
ty of thiosulfate. The possibility of cyanide toxicity,
therefore, must be considered in all patients receiving
nitroprusside.

Considering the potential side effects, nitroprusside
should be used with caution in patients presenting
with renal, hepatic, or coronary artery impairment.
Fortunately, a few therapeutic options have been
developed and marketed in the past few years for the
ED treatment of hypertensive emergencies.8

Fenoldopam
Fenoldopam is a selective DA1 receptor agonist

that has shown significant promise in the treatment of
hypertensive emergencies, especially in patients
exhibiting evidence of renal impairment. While
fenoldopam is available in both oral and intravenous
preparations, its serum half-life of only 10 minutes
limits its utility as an oral agent. Dopamine acts at low
doses by stimulating specific peripheral dopaminergic
receptors that are classified into subgroups. DA1

receptors are located post-synaptically on the smooth
muscle of the renal, coronary, cerebral, and mesen-
teric arteries.9 Stimulation of DA1 receptors causes
vasodilatation of those arteries. Intravenous
fenoldopam is a potent DA1 vasodilator that has 6-9
times the vasodilatory effect of dopamine. This
vasodilatory effect tends to be strongest in the renal
arteries, where renal blood flow can be increased
by up to 77% in patients with impaired renal func-
tion.10 In addition, recent evidence also suggests that
DA1 receptors also are located in the renal tubules,
which, when stimulated, seem to be directly responsi-
ble for the natriuresis usually seen with dopamine
administration.10

Although other antihypertensive agents produce a
reduction in blood pressure by vasodilatory effects,
the additional advantage of fenoldopam is its mainte-
nance of renal perfusion combined with its natriuretic
and diuretic effect. In addition, fenoldopam does not
carry the added risk of cyanide toxicity seen in nitro-
prusside. In a prospective, randomized, multicenter,
clinical trial, Panacek and colleagues compared
fenoldopam to nitroprusside in the treatment of acute
hypertension.11 Both agents were found to have
equivalent efficacy in reducing blood pressures; how-
ever, fenoldopam demonstrated improved creatinine
clearance, urine flow rates, and sodium excretion. 

In addition, DA1 receptor agonists may have an
added benefit in cardiac function. By providing a
direct vasodilatory effect on myocardial vessels, the
“cardiac steal” phenomenon is avoided and an
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increase in myocardial blood flow is noted.12 In conclu-
sion, because of fenoldopam’s rapid onset (usually within
five minutes), short half-life (duration of action once dis-
continued is 30-60 minutes), and renal/cardiac effects, it
is an excellent alternative for the treatment of hyperten-
sive emergencies, especially in patients with impaired
renal function. The dose of fenoldopam is based on body
weight and titrated to desired effect with a starting point
of 0.1 mg/kg/min.

Nicardipine
Nicardipine is a dihydropyridine-derivative calcium

channel blocker that differs from nifedipine by the addi-
tion of a tertiary amine structure. Although very similar
in structure, these changes make nicardipine 100 times
more water-soluble than nifedipine and, therefore, it can
be administered intravenously. The onset of action of
nicardipine is 5-15 minutes, with a duration of action of
roughly 4-6 hours; thus, this drug is an excellent candi-
date for the treatment of hypertensive emergencies.8

Multiple studies comparing the effects of nicardipine
with nitroprusside on patients presenting with severe
hypertension have demonstrated equivalent efficacy for
lowering blood pressure. Intravenous nicardipine, howev-
er, has been shown to reduce both cardiac and cerebral
ischemia.8 Studies of both dogs and baboons also have
demonstrated a significant cardioprotective effect of
nicardipine on animal hearts with induced ischemia.13

Nicardipine appears to be a good alternative for patients
presenting with hypertensive emergency and evidence of
acute myocardial ischemia.

Nicardipine’s side effect profile is relatively safe, with
headache, dizziness, flushing, reflex tachycardia, and
excessive hypotension reported. The recommended
dosage is 5 mg/hr, increasing the infusion by 2.5 mg/hr
every five minutes (to a maximum of 15 mg/hr) until the
required blood pressure reduction is achieved.

Summary
The management of hypertensive emergencies has

advanced over the past couple of decades, due to a better
understanding of its pathophysiology and an improved
pharmacologic armamentarium. Given the significant
side effect profile of sodium nitroprusside, physicians
need to aggressively seek alternative treatment modalities
that will be dictated by the organ system most in jeop-
ardy. Doing so will perhaps contribute to decreasing mor-
tality and morbidity in this disease. (Dr. Botros is an
Assistant Professor of Emergency Medicine at Temple
University School of Medicine, and serves as the Assis-
tant Research Director for Sponsored Projects within the
Department of Emergency Medicine at Temple University
Hospital.) ❖

References
1. Joint National Committee on Prevention, Detection,

Evaluation and Treatment of High BP. Sixth Report.
Arch Intern Med 1997;157:2413-2445.

2. Murphy C. Hypertensive emergencies. Emerg Med
Clin North Am 1995;13:973-1005.

3. Cohn JN, et al. Effect of short-term infusion of sodi-
um nitroprusside on mortality rate in acute myocar-
dial infarction complicated by left ventricular fail-
ure: Results of a Veterans Administration coopera-
tive study. N Engl J Med 1982;306:1129-1135. 

4. Hartmann A, et al. Alteration of intracranial pres-
sure, cerebral blood flow, autoregulation and carbon
dioxide-reactivity by hypotensive agents in baboons
with intracranial hypertension. Neurochirurgia
(Stuttg) 1989;32:37-43.

5. Kondo T, et al. Effect of intra-arterial sodium nitro-
prusside on intracranial pressure and cerebral
autoregulation. Jpn Heart J 1984;25:231-237. 

6. Griswold WR, et al. Nitroprusside-induced intracra-
nial hypertension [letter]. JAMA 1981;246:
2679-2680.

7. Anile C, et al. Sodium nitroprusside and intracra-
nial pressure. Acta Neurochir 1981;58:203-211.

8. Varon J. The diagnosis and management of hyper-
tensive crisis. Chest 2000;118:214-227. 

9. Frishman WH. Selective and nonselective dopamine
receptor agonist: An innovative approach to cardio-
vascular disease. Am Heart J 1996;132:861-870. 

10. Lee MR. Dopamine and the kidney, 10 years on.
Clin Sci 1993;84:357-375. 

11. Panacek EA, et al. Randomized, prospective trial of
fenoldopam vs sodium nitroprusside in the treat-
ment of acute severe hypertension: Fenoldopam
Study Group. Acad Emerg Med 1995;2:959-965. 

12. Shi Y, et al. Selective dopamine1 receptor agonist
augments regional myocardial blood flow: Compari-
son of fenoldopam and dopamine. Am Heart J 1992;
124:418-423.

13. Alps BJ, et al. Nicardipine in models of myocardial
infarction. Br J Clin Pharmacol 1985; 20(suppl 1):
29S-49S. 

Emergency Medicine Alert CME Objectives
To help physicians: 

• Summarize the most recent significant emergency medicine-

related studies;

• Discuss up-to-date information on all aspects of emergency 

medicine, including new drugs, techniques, equipment, trials, 

studies, books, teaching aids, and other information pertinent to 

emergency department care; and

• Evaluate the credibility of published data and recommendations.



Emergency Medicine Alert 47

CME Questions
37. In patients with gunshot wounds to the abdomen:

a. CT scan routinely should precede operative management.
b. nonoperative management appears safe in patients who

present with peritoneal signs, as long as broad-spectrum
antibiotics are administered promptly.

c. selected patients can be managed nonoperatively, a practice
which appears to decrease hospital length-of-stay and cost.

d. serial ultrasonography has replaced exploratory laparotomy
as the initial assessment tool of choice in all anterior
abdominal gunshot wounds.

38. Based upon the findings of the study on operative vs. non-
operative management of abdominal gunshot wounds,
which of the following patients could possibly be managed
nonoperatively?
a. Anterior abdominal wound, hypotension, abdominal 

tenderness
b. Posterior abdominal wound, intoxicated, no prior abdomi-

nal surgery
c. Anterior abdominal wound, pain-free, old C5 spinal cord

injury
d. Posterior wound, nonperitoneal abdominal examination,

CT scan with non-threatening trajectory

39. From the data presented, first-trimester pregnant women
who have trichomonas vaginalis infection probably should
not be treated if they are:
a. nulliparous.
b. asymptomatic.
c. diabetic.
d. symptomatic.

40. The short-course, high-dose amoxicillin therapy for acute
otitis media recently approved by the FDA is:
a. amoxicillin 40 mg/kg/day divided three times a day for 10

days.
b. amoxicillin 60 mg/kg/day divided twice a day for one

week.
c. amoxicillin 90 mg/kg/day divided twice a day for five days.
d. amoxicillin 120 mg/kg/day divided three times a day for

five days.

41. “Cardiac steal” is an undesirable side effect of which drug?
a. Nitroprusside
b. Nicardipine
c. Fenoldopam
d. Nitroglycerin

42. Fenoldopam seems to have protective effects on which one
of the following organ systems?
a. Hepatic
b. Renal
c. Dermatologic
d. Pulmonary

BASIC EMTALA:
What EVERY Medical 

Professional Should Know
An audio conference designed to educate
your entire staff on this critical regulation

Wednesday, December 5, 2001
2:30 to 3:30 p.m. EST

Presented by Robert A. Bitterman, MD, JD, FACEP 
and Mary Kay Boyle, RN, JD

Educate your entire staff for one 
low fee — including CE and CME!
Just $199 for your entire facility!

▼ Did you know that nursing triage does not fulfill the
mandate for a medical screening exam (MSE)?

▼ Did you know that your institution must have board
approval for anyone other than a physician to per-
form an MSE (including nurses in OB who perform
an exam, confer with a physician over the phone,
and then release the patient)?

▼ Did you know that people presenting to an ED only for
collection of forensic evidence do not trigger EMTALA?

Whether you work in the ED, on the med/surg floor, in
admitting, in an outpatient facility, or in another area, you
have a role in helping your facility comply with EMTALA.

And while all staff members cannot be expected to
know all of the ins and outs of this complex legislation,
it can cost you and your hospital thousands of dollars
in fines and lawsuits if you and your staff don't under-
stand and follow the basic guidelines of the “patient
anti-dumping” regulation.

Plus, your staff can 
earn valuable CE or CME!

Each listener has the opportunity to earn approximately
1 nursing contact hour or up to 1 AMA Category 1 CME
credit, and the first 20 receiving CE/CME are free!  A
processing fee of $5 per person will be charged after the
first 20 receiving continuing education.

Call (800) 688-2421 to register 
or for more information!

Accreditation Statement
American Health Consultants is accredited as a provider of continuing education in nursing by
the American Nurses Credentialing Center’s Commission on Accreditation. Provider approved by
the California Board of Registered Nursing, Provider Number CEP 10864 for approximately 1
contact hour. 
American Health Consultants designates this continuing medical education activity for up to 1
hour in Category 1 credit toward the AMA Physician’s Recognition Award. Each physician
should claim only those hours of credit that he/she actually spent in the educational activity.
American Health Consultants is accredited by the Accreditation Council for Continuing Medical
Education to provide continuing medical education for physicians. 
At the conclusion of this teleconference, participants will be able to list ways in which they can
help their hospital comply with EMTALA.
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In Future Issues: Chest Pain in Young Adults

By Ken Grauer, MD

ECG Review
How Many PACs?

Figure. Rhythm strip showing PACs. How many PACs are there?

Clinical Scenario: The rhythm strip shows premature
atrial contractions (PACs). How many PACs are seen on
this tracing?

Interpretation: This is a tricky tracing to interpret. The
starting point (and perhaps the most difficult part of the
interpretation) is to determine what an unaffected sinus beat
looks like. We propose that the beat marked X represents
the only such unaffected beat on the tracing. Note that this
beat manifests a rounded (coved) ST segment with a shal-
low, symmetrically inverted T wave. All other T waves on
this tracing are distorted by premature P waves (PACs).

Many of these PACs are blocked—some subtly (producing
slight peaking in the T wave of the 4th, 6th, 9th, and 11th
beats)—with other blocked PACs being much more obvi-
ous (note peaked PACs in the T waves of the very first beat
on this tracing, as well as for the 8th beat). In all, we count a
total of 11 PACs—but expect that others might not quite
count the same. The answer is, therefore, that there are a lot
of PACs on this tracing, with slight variation in their time of
occurrence accounting for the continual change in ST-T
wave morphology (due to superposition of these PACs on
the normal T wave, which is negative in this lead). ❖
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In light of recent events, this special supplement is presented with our compliments as part of our continuing effort to pro-
vide you with the most up-to-date and useful medical information available.

— Special Supplement to Emergency Medicine Alert November, 2001

Supplement — Infection Control Precautions for Potential Biologic Threats

Treatment of Biological Agent Exposure
AGENT

Anthrax
(spore)

Pneumonic Plague
(bacteria)

Tularemia (bacteria) 

Q Fever (bacteria)

Smallpox (virus)

Viral Equine Encephalitis

Viral Hemorrhagic Fevers

Botulism (toxin)

Ricin (toxin)

Staphylococcal 
Enterotoxin B (toxin)

CLINICAL SIGNS
AND SYMPTOMS

Prophylaxis/treatment:
Fever, malaise, non-
productive cough, pro-
gressing to dypsnea,
stridor, shock. Incubation
1-6 days. 

High fever, chills,
headache, hemophysis,
toxemia, dyspnea, stridor,
bleeding diathesis.
Incubation 2-3 days.

Regional lymphademepa-
thy, fever, chills, headache,
malaise, cutaneous ulcers.
Incubation 2-10 days. 

Fever, cough, pleuritic chest
pain. Incubation 10+ days. 

Malaise, fever, rigors,
vomiting, headache,
backache; 2-3 days later
lesions appear and quickly
progress from macules 
to paupules to pustular
vesicles. Incubation 16-17
days.

Supportive. No antiviral
medication exists.

Fever, malaise, myalgias,
headache, vomiting,
diarrhea, easy bleeding,
petechiae, shock. 

Ptosis, weakness, dizzi-
ness, dry mouth, blurred
vision, diplopia, descend-
ing paralysis. Incubation
24-36 hours.

Weakness, fever, cough,
pulmonary edema, incuba-
tion 18-24 hours.

Fever, headache, chills,
myalgias, cough, nausea,
vomiting, diarrhea,
Incubation 3-12 hours.

TREATMENT

Prophylaxis/treatment:
ciprofloxin doxycycline,
PCN licensed vaccine. 
IV therapy: ciprofloxin
doxycycline, PCN licensed
vaccine.

Prophylaxis/treatment:
vaccine, doxycycline,
TMP/sulfamethoxazole.
IV therapy: streptomycin
(>1 yo), gentamicin, chlo-
ramphenicol.

Streptomycin, gentamicin.
Adult prophylaxis: 
doxycycline. 

Tetracycline, doxycycline.

Supportive — vaccine
available from CDC.
Immune globulin may 
be available from CDC. 
No antiviral medication
available.

Ribaviron, supportive care.

Ribaviron, intensive care,
convalescent plasma
(Argentine HF), vaccine
(yellow fever), blood
replacement products 
for DIC.

Several antitoxins are
available and effective if
administered early. CDC
vaccine good only for A
and B. 

Supportive — oxygenation
and hydration. No antitoxin
or vaccine available.

Supportive — oxygenation
and hydration. Ventilator
support may be required.

OTHER

High mortality (>90%)
even with treatment. 

Antibiotic treatment effec-
tive if begun early.

Low mortality (about 5%).

Low mortality.

Supposed to be extinct
(doubtful).

Isolate patients in single
room with an adjoining
anteroom stocked with
PPE. Negative air pressure
if possible.

Decontaminate with
hypochloride or phenolic
disinfectants.

Disinfect with hypochlorite
and/or soap and water.
Supportive long-term
mechanical ventilation.

Disinfect with hypochlorite
and/or soap and water.

Disinfect with hypochlo-
ride. Most victims recover.

SECONDARY
TRANSMISSION

None except aerosolized
body fluids.

Strict isolation needed.
Isolation mandatory for at
least the first 48 hours of
treatment.

Rare, body fluid precau-
tions only. 

Does not require universal
precautions.

Highly contagious. 

Body fluids. Otherwise
infectious by vector
(mosquitoes).

Transmitted by bodily
fluids. Strict barrier-
nursing techniques. Limit
patient transfers: may
increase risk for secondary
transmission.

None.

None. Derived from caster
beans.

Use PPE. 

Source: Robert Suter, DO, MHA, FACEP, Questcare Emergency Services, Plano, TX.
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