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Objective— Toassesssafety, feasibility, and theresults
of early exer cisetesting in patientswith chest painadmitted
totheemergency roomof thechest pain unit, inwhomacute
myocardial infarction and high-risk unstable angina had
been ruled out.

Methods—A studyincluding 1060 consecutive patients
with chest pain admitted to the emergency roomof the chest
pain unit was carried out. Of them, 677 (64%) patientswere
eligible for exercisetesting, but only 268 (40%) underwent
thetest.

Results — The mean age of the patients studied was
51.7+12.1 years, and 188 (70%) were males. Twenty-eight
(10%) patients had a previous history of coronary artery
disease, 244 (91%) had a normal or unspecific electrocar-
diogram, and 150 (56%) underwent exer cisetesting within
a 12-hour interval. The results of the exercisetest in the
latter group were asfollows: 34 (13%) were positive, 191
(71%) were negative, and 43 (16%) wereinconclusive. In
thegroup of patientswith a positive exercisetest, 21 (62%)
underwent coronary angiography, 11 underwent angio-
plasty, and 2 underwent myocardial revascularization. Ina
univariate analysis, type A/B chest pain (definitel y/proba-
bly anginal) (p<0.0001), previouscoronary artery disease
(p<0.0001), and route 2 (patients at higher risk) correlated
with a positive or inconclusivetest (p<0.0001).

Conclusion —In patientswith chest pain and inwhom
acute myocardial infarction and high-risk unstableangina
had been ruled out, the exercisetest proved to befeasible,
safe, and well tolerated.
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Chest painisoneof themost common reasonsfor see-
king medical attentionintheemergency department. Inthe
United States, approximately 5 million symptomatic emer-
gency assistancesare estimated to occur, corresponding to
approximately 5 to 10% of the total assistance2. In our
country, datafrom Datasusshow that, inthefirst half of the
1990s, coronary artery diseaseaccounted for approximately
30% of the total of deaths **. Patients presenting with a
complaint of chest painareusually adiagnostic challenge,
because severa chest disorders may cause the symptom,
including those with a high mortality rate, such as acute
myocardial infarction. However, only 10 to 15% of the pa
tients presenting with chest pain have acutemyocardial in-
farction, and less than 1% have pulmonary embolism or
aorticdissection. However, morethan 50% of those patients
arehospitalized for an extensive and expensivediagnostic
investigation .

Aninitia 12-lead el ectrocardiogramisdiagnogticinonly
50% of the patientswith chest painand acutemyocardial in-
farction. A singlemeasurement of CPK-M B hasa35% sen-
Sitivity todetect infarction 8. Inaddition, approximately 2to
5% of the patients admitted to the emergency department
withthecited symptomsareinadvertently discharged from
thehospital without adiagnosis, whichresultsinanincrea-
seinmorbidity and mortality. Thecomplicationsof thesepa-
tients, including death, resultin 20% of thelawsuitsdueto
medical malpracticeinthe USA °%°, andthey may befoundin
young patientswith atypical chest painand normal or non-
diagnostic el ectrocardiograms.

Exercisetestingisawidely availableandinexpensive
method, awell-studied diagnostic and prognostic tool for
chronic coronary artery disease. However, itsrolein the
diagnostic and prognostic stratification of patientswith
chest painand with an uncertain diagnosisintheemergen-
cy department has not been well established.

Sincethe beginning of the 1990s, exercisetesting has
been used to Stratify very low-risk symptomatic patients2,
With the appearance of systematic strategiesfor theassis-
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tance of these patientsin chest painunitsandtheinclusion
of myocardial necrosismarkers, enablingmoresafely ruling
out thepossibility of acute myocardia infarction and high-
risk unstabl e angina, the method hasbeen usedin patients
with alow tointermediate probability of acutemyocardial
infarction andlow risk for cardiac events. Themethod has
also been extended to patients with a previous history of
coronary artery disease and intermediate- and low-risk
unstableanginaafter clinica stabilization 4. AttheHospital
Pro-Cardiaco, exercise testing began to be used in apio-
neeringway inBrazil in patientswithlow-risk chest pain .

Our objectivewasto assessthe safety, feasihility, and
theresults of early exercisetesting in emergency depart-
ment chest pain patients, inwhom acutemyocardial infarc-
tion and high-risk unstableanginahad beenruled out.

Methods

A prospective cohort study wascarried outin 1060 pa-
tientsassi sted at theemergency room of the chest pain unit
of atertiary cardiology hospital from November 1996to May
1998. The patients had nontraumatic acute chest pain las-
tinglessthan 12 hours.

The patients underwent a diagnostic evaluation pro-
tocol (Chest Pain Project). At firgt, thetypeof chest painand
the characteristics of the el ectrocardiogram on hospital
admission were assessed. Then, patientswere assigned to
diagnostic strategies or routes, in which procedures of
diagnostic and prognostic determination and therapeutic
management were predetermined (measurement of myo-
cardial necrosismarkers, chest radiography, and echocar-
diography), and, finally, they werereferred or not for exercise
testing.

Thefollowing patientswere excluded fromthe study:
patientswith acutemyocardial infarction; withelevationin
the ST segment; with type A/B chest pain and depression
inthe ST segment or inversioninthe T wave, or both; and
with left bundle-branch block and type D2 chest pain
(noncardiac).

Thechest painwasclassifiedinto 4 types. typeA, de-
finitively anginal chest pain; typeB, probably angina chest
pain; type C, probably nonanginal chest pain; type D, de-
finitively nonanginal chest pain (subdivided into 2 sub-
groups: D1 - without ahigh suspicion of another diagnosis,
and D2 —with ahigh suspicion of another diagnosis).

After classifyingthetypeof chest pain, the18-lead elec-
trocardiogram (12 conventiona plus4right precordia plus2
dorsal leads) wasperformed at 3-hour intervalsuntil 9 hours
(0-3-6-9hours), accordingtotherouteassigned. Theelectro-
cardiogramswere classified into 4 typesasfollows: 1) with
elevation of the ST segment; 2) with depression of the ST
segment or inversion of the T wave; 3) with left bundle-
branch block; 4) normal or unspecific®®.

The patientswith chest pain and el ectrocardiograms
strongly suggestiveof acute myocardial infarctionreferred
tothe coronary unit wereassignedto route 1. The patients
with el ectrocardiographic changesin depression of the J-ST
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segment or inversion of the T wave, or thosewithtype A/B
chest painbut with no el ectrocardiographic aterationsindi-
catingmyocardial ischemiawereassigned toroute2. Dueto
thehigh likelihood of having unstable anginaand theme-
diumlikelihood of having acutemyocardial infarction, these
patientsremai nedintheemergency department, wherethey
underwent serial electrocardiographic and enzymatic
evaluations (3/3 hours) and echocardiography inthefollo-
wing 9 hours. The patientswith chest painwhose characte-
risticsdid not allow complete exclusion of acute coronary
heart disease (type C) and with no electrocardiographic
changesinmyocardial ischemiawere assigned to route 3.
Dueto the low likelihood of having unstable anginaand
acutemyocardial infarction, thesepatientsalsoremainedin
the emergency department, where they underwent serial
el ectrocardiographic and enzymatic eval uations(3/3 hours)
inthefollowing 6 hours. Those patientsassigned to route 2
who were asymptomatic and had no recurring ischemia
werereferred for exercisetesting (within24to 48 hours). On
the other hand, patientsinitially assigned to route 3 and
withnomyocardid ischemiaduringtheeval uationperiodin
the emergency department underwent exercise testing
within9to 12 hoursafter admission.

The patients with chest pain considered nonanginal
(type D) and with no el ectrocardiographic changesindica
tingmyocardial ischemiawereassignedtoroute4. They un-
derwent exercise testing immediately or were discharged
withtherecommendation to undergo exercisetesting | ater
(fig. 2).

Inthisstudy, CK-MB anditsrelationto CPK, markers
of myocardial necrosis, wereconsidered referencesfor the
diagnosisof myocardial necrosis. Measurementswere per-
formed at 3-hour intervals until 9 hours according to the
route assigned *°.

The study was approved by the committee on ethics
and research of theHospital Pro-Cardiaco.

Exercisetestingwasperformedinalaboratory connec-
ted to the emergency department by using analysis of 13
leadswith themodified lead system of Masonand Likar 7,
withCM5 (aleadsimilartoV5),inaMicromed computerized
deviceand Ibramed treadmill. Most protocol sused were by
Bruceet al 8 or adapted to the biomechanical conditionsof
the patients, according to the physician responsiblefor the
examination, and always symptom-limited. After under-
going theexamination, the patient returned to theemergen-
cy department, where the route assigned and the result of
thetest wereanayzed. Thepatient, then, wasdischarged or
admitted to the hospital to proceed with theinvestigation.
Thefollowing diagnostic parametersof theexercisetest were
associatedwithmyocardial ischemia: devel opment of angina
during or immediately after exertion; depression of the ST
segment measured frompoint Y (80 msfrompointJ) =1mV,
with horizontal or descending ST segments; depression of
the ST segment measured from point Y (80 msfrom point J)
=>0.15mV formalesand 0.2mV for females, withadow as-
cending ST segment; el evation of the ST segment measured
80msfrompoint J=1mV inalead with no pathological Q
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Fig.1—Flowchart of assistancein the chest pain unit. ET- exercisetest; CCU- coronary care unit; MNM- myocardia necrosismarkers; NL- normal; LBBB- left bundle-branch block;

CAT- cine coronary angiography; ECHO 2D- echocardiography; CP- chest pain

wave; depressed response of or drop in heart rate during
exercise(inthepresenceof ischemic changesinthe ST seg-
ment), when the patient was not receiving beta-blockers; a
plateau or drop in systolic blood pressure > 10 mmHg (as
compared with the previousstageor rest) on exertion asso-
ciatedwithischemic changesinthe ST segment.

Accordingtotheresult, theexercisetestswereclassi-
fied as: positive—inthe presence of the criteriafor positi-
vity: anginal painor changesinthe ST segment or hemody-
namic changes, or both; negative—intheabsenceof ische-
mia, with heart rate> submaximal ; inconclusive—whenthe
patient did not reach the heart rate required (85% of thepre-
viewed maximal heart rate), receiving or not beta-blockers, in
the absence of i schemic changeson the el ectrocardiogram
or angina.

Thestatistica analysiswasperformed asfollows. 1) in
the comparison of the middle levels of the 3 groups of pa-
tients(ex: positive, negative, andinconclusive), theanaly-
sisof variance (ANOVA) or the Kruskal-Wallis test was
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used. The Tukey test and the multiple comparisons test
based on Kruskal-Wallisstatisticswere used toidentify the
groupsdiffering amongst themselves; 2) for comparing the
means between 2 independent groups, the Student t test or
the Mann-Whitney test was used; 3) for comparing the
proportions, the chi-square test or Fisher exact test was
used. Thesignificancelevel adopted was5%.

Results

From November 1996 to May 1998, 1060 consecutive
patients with chest pain were admitted to the emergency
room of the chest pain unit andincludedin the assessment
protocol after mutual consent of the patient and the assis-
tant physician. Their meanagewas59+15.3years, andmaes
prevailed (62.7%). Almost half of the patientshad type A/B
chest pain, 43.4% wereassignedtoroute 2, and 27%had a
previoushistory of coronary artery disease. Theelectrocar-
diogram wasnormal or unspecificin 65.5% of the patients,
and 39.4% of thepatientswerehypertensive(tab. I).
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Thefollowing 383 (36.1%0) patientswereexcludedfrom
thestudy: 28 (2.6%) patientswith left bundle-branch block
ontheelectrocardiogram on hospital admission; 81 (7.6%)
patientswith type A/B chest pain and depression of the ST
segment or inversion of the T wave, or both; 20 (1.8%) pa-
tientswith elevation of the ST segment; 164 (15.4%) patients
withacutemyocardid infarction; and 90 (8.4%) patientswith
type D2 chest pain. Six hundred and seventy-seven (63.8%)
patientswereeligiblefor exercisetesting according to the
protocol, but only 268 (39.5%) underwent thetest, constitu-
ting the population studied. Thetest wasnot performedin
409 (60.4%) patients (fig.2), dueto some of thefollowing
reasons: recurring chest pain, progressivee ectrocardiogra
phic changes, hemodynamic instability, and instability of
themyocardial hecrosismarkers, not completingtheproto-
col. Some patientsdid not compl etethe protocol because of
one of thefollowing reasons: learning curve; patientswho
underwent another method of stratification (myocardial
scintigraphy or stress echocardiography); patients unable
to walk on the treadmill; and those who did not accept ta-
king partinthestudy.

The 268 patients undergoing exercise testing were
significantly younger (51.7+12.1 years) than those not un-
dergoingthetest (p=0.0001). M ost of them weremal esand
they had ahigher incidence of dydlipidemia, tobacco use,
and familial history of coronary artery disease, and were
morefrequently assigned to route 3. Thosenot undergoing
exercisetesting were more frequently assigned to route 2,
had agreater incidence of type A/B chest pain and apre-
vious history of coronary artery disease (characterizing a
group at higher risk). Analysisof theadmission el ectrocar-
diogramindicated that systemic arterial hypertension and
diabetesmellituswerenot different betweenthegroups.

Table | — Clinical characteristics of the patients initially admitted to the
chest pain unit (n = 1060)

Clinica characteristics N

Age (mean + SD) - years 59 + 153
Male sex 665 (62.7%)
Male sex = 60 years 298 (28.1%)

Type A chest pain
Type B chest pain
Type C chest pain
Type D chest pain

224 (21.1%)
296 (27.9%)
313 (29.5%)
227 (21.4%)

Normal or unspecific ECG
ST depression or T-wave inversion ECG 161 (15.1%)
Elevation of the ST segment 104 (9.8%)
LBBB 28 (2.6%)
Pathologic Q wave 33 (3.1%)

734 (69%)

Systemic arterial hypertension
Diabetes mellitus 115 (10.8%)
Dyslipidemia 279 (26.3%)
Smoking 281 (26.5%)
Familid history of CAD 316 (29.8%)
Previous AMI 149 (14%)
Previous angina pectoris 141 (13.3%)
Use of beta-blockers 53 (5%)

418 (39.4%)
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Fig. 2 Distribution of the patients excluded from the protocol and eligiblefor ET
ST- elevation of the ST segment; | ST/1 T—depressionof the ST segment or inversion of
the T wave, or both; LBBB- |eft bundle-branch block; A/B CP—typeA or B chest pain.

The characteristicsof the patientsundergoing exerci-
setestingwereasfollows. 44 (16.4%) maesaged = 60years;
186 (69.4%) wereassigned toroutes 3/4; 244 (91%) patients
had anormal or unspecific el ectrocardiogramon admission;
and 154 (57.4%) patientshad type C/D chest pain onadmis-
sion(tab. I1).

Theresultsof theexercisetest wereasfollows: 34 (13%)
patientshad apositiveexercisetest, 191 (71%) had anegeative
exercisetest; and 43 (16%0) had aninconclusivetest.

Correlating the results of the exercise test with the
assigned routes, the positive group was observed to have
ahigher risk on admission; negativeresultsweremorefre-
guent in those assigned to routes 3 and 4 (considered ha-
ving alower risk onadmission) P=0.0001) (tab. I11).

A significant correlation was observed between the
routeass gned andthetimefor performingthetest (p<0.0001),
showingthat |ower-risk patients (routes3 and 4) underwent
thetest earlier. However, approximately 56% of the patients
following the protocol in the emergency room underwent
exercisetesting within thefirst 12 hours after admission,
including 27% of those assigned to route 2, who were to
undergo exercisetesting | ater.

Whentheresultsof theexercisetest (positive, negati-
ve, andinconclusive) werecorrelated with theclinical and
electrocardiographic variables (univariate analysis), we
observed that the patients with positive and inconclusive
results belonged to asignificantly older age group, witha
higher incidence of type A/B chest pain, of previouscoro-
nary artery disease, and were more frequently assigned to
route 2. The patients with positive tests more commonly
had diabetes mellitus, and those with negative testswere
morefrequently assignedto routes3and 5 (p<0.0001).

The use of beta-blockerswas more significant in pa-
tientswith inconclusivetests (p<0.0001). However, those
with positive tests were receiving more drugs than those
with negativetests.

The electrocardiogram on admission showed no sta-
tistical significancewhen correlated with theresultsof the
exercisetest; the same occurred with the following varia-
bles. systemicarteria hypertension, dydlipidemia, tobacco
use, and familia history of coronary artery disease. Onthe
univariateanalysisof theresultsof thetest (positive, nega
tive, and inconclusive) with its parameters, we observed a
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Tablell —Correlation between the clinical characteristics and the routes assigned to patients eligible for exer cise testing, who underwent the test or not (n= 677)

ECG on admission

Normal or unspecific 244 (91%)
ST depression/T inversion 16 (5.9%)

Type A/B chest pain
Type C/D chest pain

154 (57.4%)
78 (29.1%)

With ET (n=268) Without (n=409) ETp

Age (years) 51.78+12.1 61.63+14.9 = 0.0001
Male sex 188 (70.15%) 229 (56%) < 0.0001
Male sex = 60 years 44 (16.4%) 111 (27.3%) < 0.0001
Femae sex = 70 years 8(3%) 74 (18%)

Systemic arterial hypertension 95 (35.4%) 156 (38.1%) 0.47
Diabetes mellitus 21 (7.8%) 38 (9.2%) 0.51
Dyslipidemia 96 (35.8%) 88 (21.5%) <0.0001
Previous history of CAD 28 (10.4%) 113 (27.6%) < 0.0001
Previous AMI 9(3.3%) 57 (13.9%) < 0.0001
Smoking 87 (32.4%) 86 (21%) = 0.001
Familial history 113 (42.1%) 92 (22.4%) < 0.0001
Route 2 82 (30.5%) 201 (49.1%)

Route 3 147 (54.8%) 113 (27.6%) < 0.0001
Route 4 39 (14.5%) 95 (23.2%)

347 (84.8%)

19 (4.6%) 0.60
239 (58.4%)
170 (41.5%) 0.001

greater proportion of the reduced SBP and hypertensive
curvesinthegroup with positiveand inconclusivetests, no
significant difference being observed between them. The
same patients had a mean tolerance to exercise METS
(metabolicequivaent), analyzedinthenumericform, signi-
ficantly lower thanthat of patientswith negativetests. No
significant difference was observed between the patients
with positive and inconclusivetests. When the doubl e pro-
duct wasanayzedinanumericform, patientswithinconclu-
Sive exercise tests were observed to have amean double
product frequently lower thanthat of patientswith positive
and negativetests; in the positive test, the double product
waslower than that inthe negativetest (inconclusive<po-
Sitive<negative) (p=0.0001).

Of the patientswith positive exercisetests, 19 (56%)
had changesin the ST segment during the examination, 12
(35%) had angina, and 3 (9%) had changesinthe ST segment
andangina. Thetimeinterval between patients admissionto
the chest pain unit and performance of the exercisetest was
significantly greater in patients with positive teststhanin
thosewithinconclusiveor negativetests(p=0.001) (tab. 1V).

Of the 268 patientsundergoing thetest, 232 (86%) were
discharged right after receiving the test results, and 36
(13%) wereadmitted to the hospital dueto eventsor toun-
dergo complementary diagnostictesting.

Of the 34 patients with positivetests, 21 (69%) were
referred for cine coronary angiography, 11 underwent an-

Table 11 — Results of the exercise test and routes assigned
Freg/perc POS ET (n=34) NEG ET (n=191) INC ET (n=43)
Route 2 18 (52.4%) 44 (23%) 20 (46.5%)
Route 3 13 (38.2%) 112 (58.6%) 22 (51.1%)
Route 4 3(8.8%) 35 (18.3%) 1(2.3%)
p=0,0001
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gioplasty, and 2 underwent myocardial revascularizetion. In
that group, 3 patientshad normal coronary arteries, and 5
hadinsignificant coronary artery lesions. Of the 13 patients
(38%) with positiveexercisetestswho did not undergo cine
coronary angiography, 4 underwent myocardial scintigra-
phy, whichwasnegativefor ischemia.

Exercisetesting proved to be safe and feasiblein pa
tientswith chest painintheemergency room, and no com-
plicationswere observed duringitsperformance.

Discussion

Rapidtriageand management of patientspresentingto
the emergency department with chest pain continueto bea
gresat challengefor emergency physiciansand cardiologists.
Theneedtoruleout acutemyocardia infarctioninthepatient
with chest pain hasled emergency physiciansto admit these
patientsto thecoronary unit, resulting in high costsbecause
of complementary examinations and the hospital stay.
However, only 20 to 30% of these patients are diagnosed
withacute coronary artery disease’®®. Chest pain unitshave
been devel oped to assess the diagnosis and to stratify the
risk of these patientsintheemergency room, using protocols
andagorithmsthat alongwith noninvasivetestswill identify
the best management strategy for and profile of these
patients, who may be safely discharged with alow rate of
cardiac events, therefore reducing the costs of assistance?.

One of thefirst studies assessing exercisetesting in
the emergency room in patients with chest pain, showing
thefeasibility and safety of the method in low-risk indivi-
duals, was performed by Tsakoniset al *inasmall group of
patients. Those with negative exercisetestswerefollowed
up for 6 months, and no events were observed, showing
that anegativetest intheemergency room may avoid une-
cessary hospital admissions?'t,

Zaenski et a %, analyzingthesensitivity and specificity
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Table 1V - Correlation between the results and the parameter s of the exercise test

Parameters of the ET POS ET NEG ET INCET P Differences
Protocol (n=34) (n=191) (n=43)

Bruce 16 (47%) 170 (89%) 28 (65.1%) < 0.001 PN P=I
Naughton 18 (52.9%) 21 (10.9%) 15 (34.8%) N#I

SBP Curve Adequate 19 (55.8%) 175 (91.6%) 31 (72%) <0.0001 PN P=I
Reduced 5 (14.7%) 7 (3.6%) 8 (18.6%0) NI
Hypertensive 10 (29.4%) 9 (4.7%) 4(9.3%)

Exertion ECG 19 (55.8%) 1 (0.52%) 0 <0.0001 PN P
Angina** 12 (35.2%) 0 0 N=I

Early ET (< 12 h) 11 (32.5%) 121 (63.3%) 18 (41.8%) =0.001 PN P=l Nl
Tolerance (METS) * 7.35+ 266 111+ 292 863 + 270 = 0.0001 P£N P=l N#I
Double product * 27217 + 7369.69 30612 + 6022.69 20870 + 5105.80 = 0.0001 P£N P£l N#I
AT Adm-ET* 1445.88 + 1103.78 817.95 + 611.81 1031.63 + 630.60 = 0.0001 P£N P£l N=I

product = maximal SBP x maxima HR

* numeric variable; ** 3 patients had both (ECG and angina); POS ET- positive ET; NEG ET- negative ET; INC ET- inconclusive ET; MET- metabolic equivaent; Double

of each component used in the chest pain unit to assess pa-
tientswith chest pain, reported that thebest valueswererea-
chedwhenthe CK-MB measurement, theel ectrocardiogram
at rest, and the exercisetest were used together, showingthe
importance of the strategy of approach in thisgroup of pa-
tients. Ninety-six patients with chest pain and low risk for
acutemyocardial infarctionwereassessed. Inthegroup un-
dergoing exercisetesting, 67% of the patientswerenegative,

9% positive, and 24%inconclusive. Thediagnostic protocol

including thetest showed a27% savingscompared withthe
traditional protocol.

Lewisetd %, usngtheBrucetreadmill protocol, asse-
ssed 93 patientswith low-risk chest pain undergoing early
exercisetesting. Thirteen per cent of the patientshad posi-
tivetests, and 6 had significant coronary artery diseaseon
coronary angiography. Eighty-seven per cent of the pa-
tientshad negativeor nondiagnostictests. Inthe 13-month
follow-up, 1 acutemyocardial infarction occurred. Later on,
that study had its case series extended to include patients
with aprevioushistory of coronary artery disease, sugges-
tingthat whenthemaximal heart rate (> 80%) previewed du-
ringthetest wasreached, itidentified thel ow-risk patientsin
that group. Thesameauthors, ng 100 patientswitha
previous history of coronary artery disease, reported 23%
positivetests, 2 of which had adiagnosis of non-Q infarc-
tion. Inthe6-month follow-up, no acutemyocardia infarc-
tion or death of cardiac cause was observed.

Michael et al “*assessed 424 patientswithintermediate-
risk unstableanginarandomized for hospitalization and ano-
ther 212 randomizedfor the protocol of theobservation unit.
The protocol group underwent exercisetesting, 46% of the
patients had anegative test and were discharged. Inthe 6-
monthfollow-up, inregardto therate of events, nostatistical
significance was observed in any of the groups. The proto-
col group had ashorter hospital stay at alower cost.

I'n our study, of the 1060 patients assisted, 268 (25%)
patientsconsidered at [ow risk underwent exercisetesting.
In the study by Polanczyk et al % assessing 276 patients
withlow-risk chest pain undergoing exercisetestingwithin

48 hoursafter admissiontotheemergency room, 27% of the
patientsunderwent exercisetesting. Thetest wasnegative
in71% of the cases, and, inthe 6-monthfollow-up, thosepa:
tientshad asmaller number of aditional visitsto theemer-
gency room and a smaller number of readmissions than
those with apositive or inconclusivetest.

The agebracket of our patientswas51.7+12.1 years,
constituting an older group than thosein other studies of
patients with low-risk chest pain; 70% were mal es®3%,
Analyzingthegroup of patientsundergoing and not under-
going exercise testing, we observed that the group being
tested morefrequently had dydlipidemiaand afamilia his-
tory, and smoked, although the previoushistory of coronary
artery diseasewassignificantly greater inthegroup not tes-
ted, [n=28(10%)]. Thedemographicandclinical datainour
study showed that the group undergoing exercise testing
had alower risk for events as compared with that of the
group not being tested accordingto NHBL (National Heart,
Lungand Blood Ingtitute) criteria?. However, when compa:
red with other studies, we observed that that population
had ahigher risk with ahistory of previouscoronary artery
disease of 10%2135,

Inregard to the time el apsed between admission and
exercise testing, 56% of the patients underwent the test
within lessthan 12 hours, including 22 (27%) patients
assigned to route 2 (higher risk), who should undergo the
test later. Thisisdueto the fact that with the use of syste-
matized programsto rule out acute myocardial infarction
and high-risk unstable angina, these patients may have
beenreferred earlier for noninvasivestratificationwith exer-
cisetesting. Thestudy by Lewiset a * usedimmediateexer-
cisetesting (performedwithinthefirst hour after admission),
butinapopulation at very low risk. In another study witha
low-risk population, the exercisetest wasperformed within
12 hoursin 7% of the patientsand between 12 and 24 hours
in45%2,

Thetimeel apsed between admission and exercisetes
ting wasgreater in thegroup of patientswith positivetests,
becausemost of themwereassignedtoroute 2, inwhichthe
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test was performed later. In our country, somestudieslike
that of Vivacquaet a presented at the congress of the So-
ciedade de Cardiologiado Rio de Janeiro in 1998 have
shown the use of exercise testing in clinically stable
patientswith low-risk unstableangina, inwhomtestingwas
performed within 24 hourswith no complications.

Recently, the ACC/AHA guidelinesfor unstableangi-
na have recommended that clinically stable patientswith
low-risk unstableanginaundergo stresstesting within 12 to
24hours?.

Thepresent study showed that, whentheclinical fin-
dingswerecorrel ated with theresultsof thepositiveexerci-
setest, that group wassignificantly older, had ahigherinci-
dence of type A/B chest pain and ahistory of previous co-
ronary artery disease. Diabetesmellitus hasbeen conside-
redintheliteratureandinclinical practiceasahigh-probabi-
lity predictor of coronary artery disease on admission and
hasbeen used asarisk marker intheprotocolsof chest pain
units %, In our study, the patients with diabetes mellitus
more frequently had a positive exercise test, and thiswas
theonly significant clinical marker found.

Of the 268 patients undergoing exercise testing, 34
(13%) had apositivetest, 43 (16%) had inconclusivetests,
191 (71%) had negativetests, and 232 (86%) patientswere
sent homefromtheemergency roomimmediately after recel-
vingthetest results. Previousstudieshaveshownalow rate
of positiveexercisetests, which may rangefrom0to 12%in
thelow-risk population®.

Inconclusive exercise testing continuesto be agreat
challengein assessing patientswith chest paininthechest
pain unit, mainly becauseit doesnot safely definethe dis-
charge of thisgroup of patients.

Inour study, theinconclusivetest represented 16% of
the tests performed. Some studies have shown that an in-
conclusive test relates to a good prognosisin 30 to 180
days**3L, Thefrequency of inconclusivetestshasincreased
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instudies. Kirk et a Zreported afrequency of 28%. Dierckes
et al. #reported afrequency of 34%, with arate of eventsof
3.4%. Many of those patients with ahigher probability of
coronary artery disease prior to the test and not apt to the
test were females, who had a sedentary lifestyle and used
medi cationsthat changed the heart ratecurve.

In our study, most of the patientswith inconclusive
tests were femal es on beta-blockers. Inconclusive tests
were analyzed along with positive tests, because their
prognostic valuefor cardiac eventsis still unknown, and
patientswith high-risk clinical criteriaarenot identified on
admission. Inour service, thepatientswithinconclusivetests
arenotimmediately sent homefromtheemergency room, be-
causethey undergo other complementary examinations, such
asimagingtests, beforeleaving.

Exercisetestingissafe, and no complicationshaveoc-
curred duringitsperformance. Thesafety of themethodin
the group of patients studied has also been reported in
other studies?32, Amsterdam et a *, studying morethan
1000 patientswith low-risk chest pain, reported arate of
complication < 1% during exercisetesting.

Theresultsof our study may haveimplicationsinclini-
cal practice. The way of approaching patients with chest
painintheemergency room by using aprotocol of risk stra-
tification seemsto provide more safety to the emergency
physician when sending the patient home from the emer-
gency room.

Theapplicability of thisstrategy inahigher number of
hospitalsin Brazil, mainly in publichedlthassistance, isinte-
resting, because the investment needed to start a chest
painunitinan already existing emergency roomisnot high.
Theuseof asystematic assi stance strategy with diagnostic
flowchart and trained staff aims at increasing the quality
and safety of assistance and reducing hospital costs, as
shown in the present study.
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