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Bolus Ejection: A Method
for Removing Sea Urchin
Spines

To the Editor:

Seaurchin spine penetration can establisha
painful inflammatory tissue reaction that
canlastfor months. Although the spine may
resolve, in some people the wound is dis-
abling. Surgical exploration has been recom-
mended for spines that are deeply embedded
fora several-week period and for spines that
have produced granuloma.’ Routine open
hand surgery can be followed by flexural
contractionand limitation of joint move-
ment. Such complications also occur after
exploration of sea urchin spines. On these
occasions, the surgeon faces a disgruntled
patientand possible litigation. Amethod of
spine recovery thatis free from these
adverse events was suggested earlierandis
expanded inthis letter.

Radiographic localization of the spine is
indicated to determine jointdisruption or bony
penetration to assess for future sequella. The
number of spines and degree of serration are
noted to determine the difficulty of removal.
Whether future scanning will be a diagnostic
helpisnotknown. Tumescentlocal anesthe-
siais producedbyinjectinga 1.5-mL bolus of
subcutaneous lidocaine into each lateral sur-
face of the involved phalanx. The apex of the
edematous wound or site of maximal discol-
oration, pain, or potency is nicked with the
pointof ascalpel blade. Any liquid discharge
can be culturedin the appropriate media for
mycobacteria, fungi, oraquatic bacteria, and
any recovered debriscan be examined in the
pathology laboratory.

Thistechnique was safely used in the case
ofan 11-year-old boy.? The spine was safely
extruded by propulsion initiated by the lido-
caine tumescence. Itisanticipated that this
simple outpatient technique can be adopted
and extrapolated successfully for other em-
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bedded foreign bodies to treat these patients
and preventdigital iatrogenic damage.

Joseph W. Burnett, MD

Department of Dermatology

University of Maryland School of Medicine
Baltimore, MD 21201
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Beyond Left Bundle-
Branch Block: Looking for
the Acute Transmural
Myocardial Infarction

To the Editor:

The recent study of Kontos etal’ (article
#114900; May 2001)is entitled “"Can Myo-
cardial Infarction Be Rapidly Identifiedin
Emergency Department Patients Who Have
Left Bundle-Branch Block?” However, through-
out the paper, the patient population being
studiedisreferred to as emergency depart-
ment patients who are being evaluated for
myocardial ischemia. By blurring the distinc-
tionbetween ischemia and infarctionand,
furthermore, by failing to distinguish be-
tween non—ST-segment elevation infarction
and acute ST-segment elevation infarction,
the evaluation of the ECG criteria of
Sgarbossaetal?is fatally flawed.

The Sgarbossa criteria were derived from
patients enrolled in the Global Utilization of
Streptokinase and Tissue Plasminogen Acti-
vator for Occluded Coronary Arteries (GUSTO-I)
study. All patients in that study received
thrombolytic therapy and, therefore, had
symptoms that were thought to be strongly
suggestive of acute transmural infarction, or
what would be called ST-segment elevation
infarction if left bundle-branch block (LBBB)
were not present. This presumably means
that such patients had ongoing chest painor
equivalent symptoms not easily relieved by
conservative treatment. Therefore, itis likely
thatthe ST-segment changes described by
Sgarbossa et al are markers for transmural
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injury, or what would be ST-segment eleva-
tionif LBBB were absent.

Kontos etal make no assertion that their
patient population had such symptoms. In-
deed, of 182 patients studied, only 9 were cat-
egorized as “highrisk” or as having symptoms
warranting urgent catheterization or reperfu-
siontherapy. Only 24(13%) of these patients
were ultimately found to have myocardial
infarction, and the median peak creatine phos-
phokinase level of 340 U/L further suggests
that many of these events were the equivalent
of non—ST-segment elevationinfarctions.

Multiple studies® have demonstrated
that, when LBBBis absent, thrombolytic
therapy decreases mortality only inacute ST-
segment elevation myocardial infarction. Itis
notagreatleap of faith toassume that, in
patients with LBBB, such therapy would only
be effective in patients with transmural
injury or the equivalent of ST-segment eleva-
tion. Has that been definitively proven?
Perhaps not, but mechanistically itmakesa
lot of sense, and, moreover, any patient with
LBBB who was enrolled in a major throm-
bolytic trial had symptoms consistent withan
acute transmural infarction. LBBB has tradi-
tionally been thought to preclude ST-seg-
mentanalysis, and generally, this remains
the case. To theclinician, however, the most
vexing problem with LBBB is not knowing
who will ultimately prove to have an acute
coronary syndrome, but rather rapidly identi-
fying patients who might benefit froman
emergency revascularization, those with
acute transmural injury. Inthatrole, the
Sgarbossa criteriamight be significantly more
sensitive than Kontos etal’ give it credit for.

Daniel A. Waxman, MD
Department of Emergency Medicine
Division of Cardiology

Beth Israel Medical Center

New York, NY
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To the Editor:

Using creatine kinase (CK)-MB as their crite-
rion standard, Kontos etal’ (article #114900;
May 2001) made conclusions about the utility
of the Sgarbossa? criteria for directing reper-
fusion therapy. However, because they used
CK-MB instead of an angiographic end point,
they should have compared the Sgarbossa
diagnostic utility with that of standard ST-seg-
ment elevation criteria in the absence of left
bundle-branch block (LBBB).

Kontos etal’ found that the presence of
any one of the 3 criteria had a sensitivity of
46% for CK-MB—diagnosed acute myocar-
dial infarction (AMI), which they concluded
was unacceptably low. In the context of
normal conduction, the sensitivity of ST-
segment elevation for AMI as diagnosed by
CK-MB has been between 45% and 47%.3-°
Ifangiogram-proven ongoing coronary
occlusion had been used as the criterion
standard, the Sgarbossa criteria would
have had much better sensitivity. Indeed, in
the context of normal conduction, the sensi-
tivity of ST-segment elevation for complete
coronary occlusion ismuch higher thanitis
forall CK-MB—diagnosed AMI (at least 70%
1092%).

The specificity of ST-segment elevation
for AMlinthe context of normal conduction
ranges from 15% to 95%. Using CK-MB as
the criterion standard, one model found an
optimum ST-segment elevation model that
diagnosed AMIwith 56% sensitivity and
94% specificity,® compared with 46% and
93% for the Sgarbossa criteriain the study by
Kontosetal.’

Inanother study of 797 patients with sus-
pected AMI, LBBB was present in 48 patients,
24 of whom had AMI diagnosed by CK-MB.
All 24 patients with negative CK-MB findings
hada Sgarbossa score of 0 (specificity and
positive predictive value [PPV] 100%). Of
those with proven AMI, 21/24 had a score >2,
forasensitivity of 88% and negative predic-
tive value (NPV) of 89%.7

Thus, the sensitivity and specificity of
the Sgarbossa criteria for AMIin the pres-
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ence of LBBB appear to be as good as that of
ST-segment elevation for AMIin the absence
of any BBB. Furthermore, predictive values
depend on the pretest probability of AMI.
Combining 2 large studies of chest pain
patients, 1,962 (16.6%) of 11,805 patients
ruledinfor AMIby CK-MB.58In5large rele-
vant studies of ischemic symptoms and LBBB,
excluding the studies of Kontos etal® and Li
etal,®188/448(42%)had AMI 371012 Thys,
the pretest probability of AMI is much higher
among all patients with ischemic symptoms
and LBBB thanitisamong those without LBBB.
Itfollows that, forany given specificity, the
PPV of the Sgarbossa criteria are higher than
isthe PPV of ST-segment elevation in the con-
text of normal conduction.

The prevalence of AMlin Kontos etal’
and Li etal® combined was 49(13%) of 372,
which is much lower than the other studies of
LBBB and ischemic symptoms. Both of the
former studies included “all patients pre-
senting to the ED who were evaluated for
myocardial ischemia.”"® Thus, Kontos etal
andLietal included many patients atlow risk
of AMI. This was not the same group of
patients with suspected ongoing coronary
occlusion who had reduced mortality with
thrombolytics (over placebo) in early major
trials. Thus, the PPVs derived from the study
by Kontos etal do not reflect the true utility of
the Sgarbossa criteria for detecting ongoing
coronary occlusion.

Inconclusion, the study by Kontos etal’
does notaddress the relative utility of the
Sgarbossacriteria to that of ST-segment ele-
vationinnormal conduction. Both are imper-
fect for diagnosing AMI as confirmed by CK-
MB and are much better for identifying
patients who will benefit from thrombolytic
therapy.

Stephen W. Smith, MD

Department of Emergency Medicine
Hennepin County Medical Center
Department of Clinical Emergency Medicine
University of Minnesota School of Medicine
Minneapolis, MN
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In reply:

We thank Dr. Waxman and Dr. Smith for their
comments. Both indicate that Sgarbossa’s
criteria(presumably concordant ST-segment
elevationand depression, rather than lower
specificity discordant ST-segment elevation)
can identify patients with myocardial infarc-
tion (MI)who benefit from fibrinolysis. We
agree. As stated in the discussionin ourarti-
cle,”...these 2 criteria can be used to select
patients for fibrinolytic therapy.”" However, a
key point of our study was that these criteria
identified only aminority of patients with left
bundle-branch block (LBBB)and MI.

Dr. Waxman indicates that fibrinolytics
are beneficial only in patients with complete
vessel occlusion and may be harmful in
patients who have partial patency. As stated
inthe discussion, treatment with a glycopro-
teinllb/Illa antagonist may be the preferred
therapy in the absence of diagnostic ECG

changes. Anumber of considerations temper
thisassessment. To our knowledge, there are
no data that demonstrate that patients with
concordant ST-segment elevation or depres-
sionhave an occluded vessel, that the ab-
sence of such changes predicts a patent ves-
sel, orthatfibrinolytics are preferentially
beneficial in patients with diagnostic ECG
changesand LBBB. Until such data are avail-
able, itcan be only considered a hypothesis.
Second, currentrecommendations do not dif-
ferentiate on the basis of the presence or
absence of ECG changes, but recommend
early reperfusion treatmentinall patients
with presumed Ml and LBBB.

Dr. Smith points out that our patientshad a
lower prevalence of Ml than in prior studies,
which may have skewed the predictive values.
We analyzed the data after excluding the
patients atlowerrisk who underwent perfu-
sionimaging. Of the 107 patients who were
considered highto moderaterisk, 20(19%)
had M, of whom 14 were not identified by
concordant ST-segment elevation or de-
pression. Predictive values were essentially
unchanged.

Dr. Smith asserts that the prevalence of
Mlin prior studies was substantially higher
at42%. However, thisis an overestimate,
because this estimate does not include our
study, that of Li et al,2 other studies from
Table 1, or Shlipak etal 2 Inaddition, Hands
etal*was derived from patients from Rude et
al®(whichis whyitwas notincluded in our
Table 1). Inclusion of these studies results in
a27%(256/930) Ml prevalence.

Therefore, we stand by our conclusions
that “currentrecommendations thatall
patients with LBBB should be treated with
fibrinolytics will resultinadministering fibri-
nolytic therapy to many patients who will not
have AMI. Better methods are needed for
identifying patients who have LBBB and AMI
who will benefit from fibrinolytic therapy.”’

Michael C. Kontos, MD

Departments of Internal Medicine and
Emergency Medicine

Medical College of Virginia

Virginia Commonwealth University
Richmond, VA
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Electrocardiographic
Diagnosis of Acute
Myocardial Infarction

in the Presence of Left
Bundle-Branch Block: Can
We “Treat All” Patients?

To the Editor:

Kontos etal (article #114900; May 2001)con-
firmed that the ECG criteria that we proposed to
diagnose acute myocardial infarction (AMI) in
the presence of left bundle-branch block (LBBB)
were highly specific but lacked sensitivity.2 We
suggested in 1996 that our ECG criteria should
notbe used to screen patients with LBBB for the
presence of AMIZ and have expressed surprise?
atsubsequent publications that underscored
the criteria insensitivity.*® The prevalence of
AMIamong patients with chest painand LBBB
isless than20%."-° Because our criteria seem
tobe presentonlyin6% of patients with con-
firmed infarction, their relative usefulness
stems from their high specificity. We agree with
Kontos etaland Gunnarsson et al® that this may
apply bettertothe largerinfarcts, which may be
electrocardiographically more “visible” and be
overrepresented in the Global Utilization of
Streptokinase and Tissue Plasminogen Activa-
tor for Occluded Coronary Arteries (GUSTO-I)
study population that we analyzed.?

The advantage of using likelihood ratios
(LRs)for diagnosis is that they remain stable
when either the disease prevalence or “sever-
ity mix” change. In his editorial regarding the
study by Kontos etal,? Gallagher® (article
#114761) commented that, because our ECG
criteriahad ahigh positive LR (of 22 for “either
ECGcriterion”), when detected they allow to
diagnose infarction. Thrombolysis could be
offered only to such selected patients with
LBBB. However, Gallagher then proposes a
perplexing “reperfusiontoall” approach.
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This recommendation seems to be based on
unquestioned American Heart Association—
American College of Cardiology guidelines
andin non-Aristotelian reasoning. First, with
an LR of 22, the posterior probability of dis-
ease (witha prevalence of <20%) after posi-
tive testresultsis approximately 80%. Thus,
our proposed ECG signs detected ina LBBB
patient with chest pain confer an approxi-
mately 80% probability of infarction, which
should provide high confidence. Second,
although Gallagherunderscores the impor-
tance of evidence-based medicine to recom-
mend therapies, he then assumes that the
benefit from thrombolysis for “BBB patients”
inthe Fibrinolytic Therapy Trialists" (FTT)
Collaborative Group report must refer to
patients with LBBB because “the logic of car-
diac conduction argues that suspected AMIs
with LBBB rather than right BBB (RBBB) are
likely toreceive the greatest therapeutic ben-
efitfrom thrombolysis.”® (This assumption is
alsoused in Gallagher's sensitivity analysis.)
Published studies evidence the opposite:
patients with AMI and LBBB have half the
mortality risk of their RBBB counterparts.”-8
Finally, the age of LBBB patients with infarc-
tioninthe morerecentreportsis 74 years or
older.5 According to Thiemann etal®and
Bergeretal,'®patients 75 years orolder are
unlikely to benefit from thrombolysis. Berger
etal found that patients with LBBB were
more likely to die atboth 30 days and 1 year
when treated with reperfusion, independent
of the strategy selected.

Canemergency physicians and cardiolo-
gists still abide by the “reperfusiontoall”
mandate in patients with chest painand
LBBB? Perhaps these patients should be
offered emergency catheterization to identify
candidates for surgical revascularization. In
settings without these resources, an ECG
with positive signs of infarction may be use-
fulto prescribe thrombolysis among the
younger minority of patients with LBBB if
deemed lifesaving. Measures aimed at treat-
ing bradyarrhythmias, electrical instability,
or septal asynergy might prove more vital for
patients with LBBB.

Elena Sgarbossa, MD

Section of Cardiology

Rush-Presbyterian St. Luke's Medical Center
Chicago, IL

47/8/120746
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In reply:

Dr. Sgarbossa, who proposed several criteria
forthe diagnosis of acute myocardial infarc-
tion(AMI)in the setting of left bundle-branch
block (LBBB)," understandably finds the rec-
ommendation that “all patients with LBBB
and suspected AMI should receive thrombol-
ysis” unsatisfying. | concur. When | undertook
ananalysis of aggregated data drawn from
the 9 studies that comprised the Fibrinolytic
Therapy Trialists’ systematic review,?| had
hoped, by combining the Sgarbossa criteria
with information on the age of the LBBB, to
derive adecision algorithm that performed
better than the strategy of administering
thrombolytics to all patients with LBBB and
suspected AMI. Unfortunately, the data
refused to cooperate.® My conclusions were
disappointingly similar to both the current
practice guidelines of the American Heart
Assaociation and the American College of
Cardiology*and to those of another recent
decisionanalysis.?

Try as we might, we seem unable to iden-
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tify that elusive subset of patients with AMI
obscured by LBBB with sufficientaccuracy to
preclude administration of thrombolytic
agentstoall such patients. As a management
strategy, thisis hardly gratifying, knowing
that for most patients it constitutes an unnec-
essary risk of limb- or life-threatening side
effects, withoutdiscernible benefit. Frustra-
tion with our inability to solve this problem
has fueled repeated attempts to develop cri-
teriaforidentification of AMIin the setting of
LBBB. Indeed, over the past half century,
more than 50 electrocardiographic criteria,®
of which those of Sgarbossa etal' are the
mostrecent, have been proposed to distin-
guishischemia fromthe depolarization/repo-
larization abnormalities intrinsic to LBBB. Like
the Sgarbossa criteria, many showed initial
promise, but none ultimately met with success.

Thereasons for thisare numerous and
varied. However, 3 plausible explanations
readily emerge from a combined analysis of 2
papers’-8onthe Sgarbossa criteriaaccompa-
nied by an examination of the original paper
by Sgarbossaetal':

1. Despite excellent specificity (96% [95%
confidence interval (Cl) 94% to 98%]), the
poor sensitivity of the Sgarbossa criteria
(20% [95% CI 10% to 34%]) precludes their
applicationasaclinically useful screening
(“rule-out”)test.3

2. 0nly approximately 3% (95% C12% to
6%) of patients with LBBB and suspected
ischemia meetany of the Sgarbossa criteria.?
Thus, theirlow prevalence among patients
with LBBB helps to explainwhy the criteria
are infrequently clinically helpful, high speci-
ficity notwithstanding.3

3.Finally, validation of the Sgarbossa cri-
teriatook place inacohort of only 45 patients
and was associated with adecay in sensitiv-
ity of more than 50% compared with that
obtained in the derivation cohort.’ Such
marked numerical instability of performance
characteristics often signals spectrum biasin
the developmentof adecisionrule, resulting
inalow probability of generalizationtoa
more heterogeneous population of patients.
Indeed, the cohort of patients with AMI from
which the Sgarbossa criteria were derived
were all obtained from the GUSTO-I trial of
thrombolytic therapy.”

Dr. Sgarbossarightly challenges the state-
ment that “the logic of cardiac conduction
argues that suspected AMIs with LBBB rather
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than RBBB are likely toreceive the greatest
therapeutic benefit from thrombolysis.”3 For
this sentence fragment to make any sense, it
first needs to be reassembled by reinserting
the introductory phrase thatunderscoresits
conditionality. The complete sentence then
needs to be placed in the context of the para-
graphcontaining it, as well as the paragraphs
immediately preceding and followingit. It
then becomes evident that the “logic” of car-
diac conduction simply refers to the differ-
ence in the electrophysiologic characteristics
of septal and ventricular depolarization in the
setting of LBBB versus RBBB. This difference
islogically related to the higher probability of
an LBBB abscuring the characteristic ECG sig-
nature of AMI because of interference with
initial electrical forces.3 Hence, the chal-
lenge of identifying occultischemiain the
setting of LBBB.

Closelyrelated to the aforementioned
statements is some recent evidence®:'°
offered by Dr. Sgarbossa, suggesting that,
despite the comparative ease with which
AMI can usually be diagnosed electrocardio-
graphically in RBBB, the latter may actually
portend aworse prognosis than LBBB in the
setting of acute ischemia. Both references
provided to support this contention are in-
structive to examine because they illustrate
the difficulty of drawing valid inferences
fromassociations that may be incompletely
adjusted for confounding clinical features. %19
Inthe first paper, written by Sgarbossa et al,®
the doubling of 30-day mortality associated
with RBBB compared with LBBB is seen only
inthe univariate analyses, disappearing com-
pletely when appropriate adjustmentis made
forcovariates such as Ml location and Killip
classification. Infact, the multivariate odds
ratio for BBB (RBBB and LBBB combined)
derived from the authors' logistic model is
bounded by a Cl withalower limit of the null
pointof 1.00.° Inthe second paper, which is
drawn from a careful analysis of the National
Registry of Myocardial Infarction (NRMI)-2,
Goetal'reportthat RBBB isa stronger inde-
pendent predictor of in-hospital mortality than
LBBB. Although these investigators adjusted
thisassociation forall available confounders,
they lacked data on infarct location for half
the patients with RBBB and two thirds of
those with LBBB. The inability to adjust for
location of MI, resulting inresidual con-

founding, may explain the apparent differen-
tial mortality.

Finally, Dr. Sgarbossa raises the question
ofage asafactorinthe decision to pursue
reperfusion, asserting that patients 75 years
of age orolder with LBBB are unlikely to ben-
efit from any reperfusion strategy."-'2 The
ability of either reference cited by Dr.
Sgarbossa to support this contention is prob-
lematic. In the first paper, the investigators
clearly state that all patients with LBBB were
excluded from analysis.'" Areview of the
second citationis equally puzzling because
these authors, who included patients with
LBBB, reportaclinically and statistically sig-
nificant survival benefitat 1yearfor both
groups of elderly patients who received
thrombolytic agents or primary angioplasty
when compared with controls receiving no
reperfusion therapy.'?

When 2 independent quantitative deci-
sion analyses®-® concur with a third thought-
fully reasoned set of practice recommenda-
tions,% one must at least entertain the
possibility that, unsettlingas aninference
might seem, itmay nonetheless be true. |
share Dr. Sgarbossa’s frustration with such a
recommendation. Evidence, however, is
underno obligation to conform to our intel-
lectual preferences or preconceptions, no
matter how strongly they may be held.

Thus, insummary, it appears that, until
suchtime as contravening evidence becomes
available, the bestanswer to the question of
which patients with suspected AMI and LBBB
should receive thrombolytic agentsisalso
the simplest: “All of them."”3

E. John Gallagher, MD

Department of Emergency Medicine
Albert Einstein College of Medicine
Bronx, NY
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In Defense of Patient
Privacy

To the Editor:

Iread with keeninterest the letter by Dr.
Zibulewsky' (article #116661) in the August
2001 issue of Annalsregarding a recent edi-
torial lwrote.2Itis no surprise that someone
who read my editorial at precisely the same
moment they were wired to a microphone ona
television show that routinely disregards the
principle of advance informed consent would
defend hisown actions. |am quite sure that,
if a survey were taken of all physicians who
have participated in this, the vast majority
would agree that such filmingis acceptable,
if notdesirable, as the author seems to posit.
Readers might be surprised to know that sev-
eral physicians who did participate in these
shows have written to me expressing their
regret for having done so, and more than one
has shared with me that they only partici-
pated because their hospital administrators

JANUARY 2002 39:1

pressured themto do so. In fact, one promi-
nentethicistin emergency medicine stated to
me privately that, after the publication of my
editorial, he would now be better able resist
the efforts of hisadministration to pressure
himto participate in such shows—unless he
could setappropriate guidelines and restric-
tions.

Acareful reading of my editorial reveals
thatlamnotin favor of banningall filming
thatmight portray usinagood light or, more
important, that might benefit patients. In
fact, my department has on numerous occa-
sions participated in filming, but with the
restrictions that | outlined, namely, advanced
consent, absentconditions of duress. (The
“CNN Perspectives” piece that | alluded toin
my editorial—the one in which the producers
wanted to enter the traumarooms and were
not allowed to—aired in autumn of 2000. |
was not filmed, but | was present throughout
the filming to be sure that no patient’s rights
were violated, and they were not.)

We need not trample on privacy to know
thatwe have “arrived,” as is suggested.
Cardiac surgeons and neurosurgeons arrived
alongtime agoand donotallow camerasinto
theirintimate moments with patients with-
out the patients’ permission. Equating the
television drama ERwith the reality-based
Trauma: Life in the ERis afallacy. ERisclearly
fictionand perhaps is the vehicle by which to
“arrive,” if thatis evenanimportantgoal.

Finally, the author appears notto under-
stand the difference between secrecy and
privacy. We clearly do not operate in secrecy
whether television cameras are present or
not. Everyone knows that the emergency
departmentisa “fishbowl.” Secrets can
hardly be keptin environments that are wide
open and that treat thousands of patients
each year, notto mention the families, police
officers, clergy, and others who frequently
accompany them. We do, however, hold pri-
vacy to be a fundamental right, a principle
that goes back to the time of Hippocrates.
Hopefully, long after people forget Trauma:
Lifeinthe ER, they will still remember
Hippocrates.

Joel M. Geiderman, MD

Ruth and Harry Roman Emergency
Department

Burns and Allen Research Institute
Cedars-Sinai Medical Center

Los Angeles, CA
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CORRECTION

In the September 2001 issue, the article by Pollack and Gibler (2000 ACC/AHA Guidelines for the Management of
Patients With Unstable Angina and Non—-ST-Segment Elevation Myocardial Infarction: A Practical Summary for
Emergency Physicians”; pages 229-240), a line was inadvertently dropped during the editing process from the Figure in
the box second from the bottom on page 231. The corrected Figure is presented here. The publisher regrets this error.

Figure.
Summary of ‘ Chest pain or potential anginal equivalent
guideline recom- ¥
mendations fOV Physician evaluation, ECG, cardiac markers
evaluation and Initial risk stratification (Table 1)
management of Initial prognosis assessment (Table 2)
possible ACS I *—‘} l \
pertinent to the —— - - - : —
ED.! ACFI ‘ Noncardiac diagnosis H Chronic stable angina ‘ ‘ Possible ACS ‘ Definite ACS
Angiotensin- — v
converting ~ Give aspirin A Give aspirin
enzyme inhibitor. COCHSId(_B[; an[tsltlglrorrlzblnﬁherapy Give antithrombin therapy”
#* . onsider B-blocker therapy Nitroglycerin if pain present
Unfmctlonated Nitroglycerin if pain present
or low- \
molecular- ‘ !
weight heparin. ‘ No ST-segment elevation ‘ ST-segment elevation
Nondiagnostic ECG ST-T wave changes Evaluate for reperfusion therapy
Normal initial cardiac markers Ongoing pain Give B-blocker therapy
Positive markers
l Unstable vital signs
- - — Diagnosis of ACS confirmed
Observe in ED, observation/chest pain unit

Repeat ECG, markers at 4 to 8 h

— —

No recurrent pain Recurrent ischemic symptoms OR
Negative repeat studies Positive repeat studies
Diagnosis of ACS confirmed

Provocative study ‘

Provocative study negative Provocative study positive Arrange admission or transfer
Arrangements made for outpatient follow-up Diagnosis of ACS confirmed for specialty care of ACS

]

Antithrombin therapy” if not already initiated
B-blocker therapy if not already initiated
Continue nitroglycerin therapy;
morphine sulfate as needed
Initiate glycoprotein lIb/llla therapy
Consider calcium antagonist therapy
Consider ACEI therapy
Monitoring (rhythm and ischemia)

]

Invasive versus conservative strategy,
per cardiology
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