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Objective -To evaluate the efficiency of a systematic “Thus, in this era of economic constraints, we may
diagnostic approach in patients with chest pain in the find to preserve the coronary care unit, we just know when
emergency room in relation to the diagnosis of acute coro- touseit”.Lee TH & Goldman L
nary syndrome (ACS) and the rate of hospitalization in

high-cost units. Chest pain is certainly one of the most common rea-
Methods -One thousand and three consecutive SOns for needing medical assistance in the emergency
patients with chest pain were screened according to a pre- f00ms. Itis estimated that in the United States about 3-6

established process of diagnostic investigation based on Million emergency room admissions due to chest pain are

the pre_test probab|||ty of ACS determinate by chest pain carried out, which Corresponds to about 5-10% of the total
type and ECG changes. admission$*. In Brazil, we do not have information or

estimates, but our institution only, registered 515 emer-

_ Results -Of the 1003 patients, 224 were immediately gency admissions due to chest pain during the period of
discharged home because of no suspicion of ACS (route 5) oy ember 1966 to June 1997, which is 27,7% of the total
and 119 were immediately transferred to the coronary care 2490 consultations during that period, the most frequent
united because of ST elevation or left bundle-branch block reason for going to the emergency roor;1

0 : : )
(LBBB) (route 1) (74% of these had a final diagnosis of Although a number of diseases cause chest pain,

acute myocardial infarction [AMI]). Of the 660 patients those originating in the cardiovascular system are the ones
that remained in the emergency room under observation, 77 9 9 y

(12%) had AMI without ST segment elevation and 202 that worry physicians as well as pati(_ents the most. This is
(31%) had unstable angina (UA). In route 2 (high probabi- €XPlained by the greater mortality risk and the need for
lity of ACS) 17% of patients had AMI and 43% had UA, whe- hospitalization. However, only 1_0—15% ofthg patients who
reas in route 3 (low probability) 2% had AMI and 7 % had 90 t0 the emergency room with chest pain have acute
UA. The admission ECG has been confirmed as a poor sensi-myocardial infarction, and less than 1% have pulmonary
tivity test for the diagnosis of AMI (49%), with a positive ~€mbolia or aortic dissectidrt, but more than 50% are
predictive value considered only satisfactory (79%). hospitalized for diagnostic investigation (to exclude acute
) o ) myocardial infarction}*®7. The cost of hospitalization varies
_ Conclusion -A systematic diagnostic strategy, asused i, the United States from U$2000 to U$5000 per patfent
in this study, is essential in managing patients with chest y, s equaling a total annual cost of approximately U$6-8
pain in the emergency room in orde'r t(.) optam high diag- billions just to exclude the diagnosis of acute myocardial in-
nostic accuracy, I_ower cost, and optimization of the use of farction®®. In addition, it is estimated that 5% of patients with
coranary care unit beds. chest pain and acute myocardial infarction are erroneously
Key-words: acute myocardial infarction, chest pain, emer- sent home without a diagnosis being made in the emer-
gency room, unstable angina gency roont!112 which has resulted in great expenses for
physicians and hospitals in the US in malpractice law suits,
(in Brazil, although no statistical data are available, one can
Hospital Pr6-Cardiaco e PROCEP - Centro de Ensino e Pesquisas do Pré-CardiacodSSUMe this rate to be higher, due to the Simple fact thatin
;\/IRi'(I)' de J;;eiro. foberto B Hosoital Pr.Cardi N many emergency rooms no electrocardiograph or cardiolo-
210 - 22280020 - Rio de Jameito, R Ao TR Bona AN gist, and often neither are present). The mortality, within a
short period, of these patients, inappropriately sent home is
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significantly higher than mortality in those initially
hospitalized, in spite of being younger and having a lower
rate of angina or previous infarctitin

All these facts point to the necessity of establishing
accurate methods and criteria for rapid identification of high
risk patients to treat them precociously and appropriately,
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coronary syndrome the main diagnostical hypothesis, ho-
wever requiring complementary exams for confirmation of

the diagnosis; 3) type C (probably not angina pain): chest
pain with characteristics that did not make acute coronary
syndrome the main diagnostic hypothesis, however, requi-
ring complementary exams to exclude the diagnosis; 4) type

and those with no heart disease, to immediately release D (definitely not angina pain): chest pain with characte-
them, safely and at low cost. ristics that did not include acute coronary syndrome in the
differential diagnosis (-D1= with etiologic diagnosis not
determined at admission. D2= with determined etiologic dia-
gnosis).

The Hospital Pré-Cardiaco is a private institution for After classification of the type of chest pain, an 18 lead
primary and tertiary assistance in internal medicine and electrocardiogram was made (12 conventional plus 4 right
cardiology, located in down-town Rio de Janeiro. It has an precordial and 2 dorsal) - the electrocardiograms were
active 9 bed emergency room and a home care system thatclassified as four types: 1) electrocardiogram with ST
uses ambulances. Both are staffed by cardiologists. The elevation; in the case of positive deviation of J-ST >0.1mV in
majority of emergency consultations are for clinical disea- aleast 2 leads of the frontal plan, or >0.2mV in at least two
ses usually of cardiovascular, neurological or respiratory leads of the horizontal plan; 2) electrocardiogram with ST
etiology and not for surgical issues. The emergency roomis depression or inversion of T: in case of negative deviation
backed-up by a quick clinical analysis laboratory, capable of J-ST=0.1mv in atleasttwo leads, or anisolated inversion
of supplying CK-MB levels myoglobin and troponina  of T in at least two leads; 3) electrocardiogram with left
assays (as well as other tests) in less than 2 hours in additionbundle-branch block: when in sinusal rhythm, there would
to a 24 hours, round-the-clock echocardiography service. be QRS complexes with duratiari20ms, with QS or RS

With the objective of improving the quality of assis- morphology in V1 and intrinsic deflectiar60msiin |, V5 or
tance to patients with complaints of chest pain and to stan- V6, associated with the absence of Q waves in [Eadls
dardize the diagnosis and the therapy, a systematic diag- Normal or nonspecific electrocardiogram: no alteration
nostic protocol was created for these patients, according to occurred, or when the alterations in duration or QRS mor-
their probability of having acute coronary syndromes. The phology and/or the alterations of the J-ST and T position
systematic diagnostic investigation model was obtained were of lesser intensity than described above, even in the
through a consensus of a group of researchers after presence of previous pathologic Q waves.
extensive revision and discussion of same models already In patients who had left bundle-branch block in the
proposed in the medical literatdfé®1 When creating this electrocardiogram, the chest pain was classified afterwards
model, not only the functional characteristics of our as 2 types: 1) the pain of acute myocardial infarction: chest
institution were taken into consideration, but also the pain that suggests acute myocardial infarction by its clinical
necessity for a diagnosis as accurate as possible, and timecharacteristics, principally by its strong intensity and pro-
cost efficiency. Patients were selected by analyzing the type longed duration.(>30min), and by other symptoms (pale-
of chest pain and the characteristics of the admission ness, transpiration, hausea, vomiting, shortness of breath,
electrocardiogram. With these data patients were enrolled etc); 2) the pain of no acute myocardial infarction: when the
in a diagnostic path - denominated routes - in which the chest pain does not have the above characteristics.
necessity and the duration of investigation of a possible Based on the type of pain information and the type of
coronary etiology was made according to the estimated admission electrocardiogram, the patients were enrolled to
probability of the disease. diagnostic strategies or routes, in which determination of

Chest pain was considered when it occurred anywhere diagnostic procedures and prognosis and therapeutic
between the nose and the umbilical button and constituted measures were pre-determined (fig.1).

a spontaneous complaint from the patient. To be included in As such, we initially enrolled patients into route 1 who
the protocol, the patient had to esperience severe chesthad chest pain and an electrocardiogram strongly sugges-
pain anytime from 12 hours to admission to the hospital.  ting acute myocardial infarction (suggestive pain + electro-

The cardiologist in the emergency room prospectively cardiogram with ST elevation or left bundle-branch block).
and carefully asked the patient to describe all characte- Due to the very high probability of acute myocardial infarc-
ristics of the chest pain and litled a proper form. From there tion, these patients underwent either to trombolysis, prima-
on - and before the first electrocardiogram - the pain was ry angioplasty or just the conservative emergency room
classified by the attending physician as one of the following treatment and, soon after, were transferred to the coronary
four types: 1) type A (a definite angina pain): thoracic pain unit; we sent into route 2 those with electrocardiographic
with characteristics that gave the physician a certainty of an changes of ST depression or inversion of T, or those with
acute coronary syndrome diagnosis, independent of the chest pain suggestive of acute coronary syndrome (type A
results of complementary exams; 2) type B (probably angina or B) but without electrocardiographic changes of myocar-
pain): chest pain with characteristics that made acute dialischemia. Due to the high probability of unstable angina

Methods
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CHEST PAIN A/B/C/D1
| ] ] ]
ECG: ECG: ECG: ECG:
t ST LBB \ST/ T Ve E
AMI NONE CP: p s
PAIN AMI PAIN AB c D1
y ‘ v
ROUTE1 ROUTE 2 ROUTE 3 ROUTE 5
Route 1 >ICU
+ -ICU

Route 2 »Emergency room: 4 CKMB + 3 ECG=1 ECHO + Painrefr./ recurr.
- — Follow-up stress test

+ - ICU
Route 3 »Emergency room: 3CKMB +2 ECG + 1 ECHO + Painrefr./recurrent

- Immediate stress test
Route 5 >Discharge (+ stress test)

Fig.1 - Flowchart of attendance of patients with chest pain. LBBB- left bundle-
branch block; CKMB- creatine kinase - MB; CP- chest pain; ECG- electro-
cardiogram; ERGO- ergometric test; AMI- acute myocardial infarction; N/AMI =
INESP- normal nonspecific; refractory/current; SE- emergency room; UC-
coronary unit.
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released immediately from the emergency room with the
recommendation that they undergo a follow-up exercise test.

For transfer of a patient initially enrolled to route 2 and
3 to the coronary unit, the patient had to have an of serum
CK-MB above the highest limit considered normal in any
one of the serial tests carried out in the respective route
even if the elevation did not meet the diagnostic criteria for
acute myocardial infarction, which was considered myocar-
dial necrosis. Transfer to the coronary unit also happened
with the worsening in ST depression or the inversion of T,
the appearance of ST-T alterations not pre-existent in serial
electrocardiograms, made in the respective route, or the de-
monstration, of partial or total in contractile changes in the
bidimensional echocardiogram in areas that did not show Q
waves in the electrocardiogram, all considered signs of per-
sistent or recurrent myocardial ischemia. The resistance of
chest pain to the proper anti-ischemic medication, or its re-
currence, although without electrocardiographic changes
were also considered criteria for transfer of patients from
routes 2 and 3 to the coronary unit.

With regard to the final diagnosis, the patient with acu-
te myocardial infarction was determined to be the one who
had, apart from the characteristics of the admission electro-
cardiogram, abnormal CK-MB >10% of total CK and accom-

and the moderate probability of acute myocardial infarction, panjed by at least one of the following criteria: 1) three con-
these patients remained in the emergency room, had t0 se¢tive measurements of CK-MB above the upper limit of
electrqcard|ograph|c and serial enzyme tests (3/3h) in the normalcy; 2) two consecutive measurements of CK-MB
following 9 hours, and an echocardiogram; we enrolled it yalues at least 50% above the upper limit of normality:;

patients into route 3 those with chest pain not completely 3) ameasurement of CK-MB with value at least 100% over
excluding acute coronary syndrome (type C) and with  the ypper limit of normality.

absence of electrocardiographic changes due tomyocardial  patients with unstable angina were those who did not
ischemia. Due to the low probability of unstable anginaand have any characteristics of CK-MB elevations mentioned
acute myocardial infarction, these patients also remained in present but did have: 1) type A or B chest pain, with dura-
the emergency room and underwent electrocardiographic tion >20min., independently of changes in the electrocar-

evaluations and serial enzyme tests ( 3/3h) in the following 6
hours and an echocardiogram during this period.

Those patients enrolled to routes 2 and 3 who during
the evaluation period in the emergency room had any
evidence of myocardial necrosis (enzymatic elevation) or
persistent or recurring myocardial ischemia, were transfer-
red to the coronary unit. The remaining patients in route 2
continued under surveillance in the emergency room or in
the intermediate care ward, and if they remained sympto-
matic but without evidence of recurrent ischemia, they
underwentto a stress test (or myocardial perfusion scintilo-
graphy) within a 24-48 hours period. The patients initially
enrolled to route 3 and who also did not have necrosis or
myocardial ischemia during the evaluation period in the
emergency room also underwent to the exercise test within
9-12 hours after admission.

Route 4 was reserved for evaluation of patients with
suspicion of thoracic vascular disease (pulmonary embo-

diogram, the echocardiogram or in the exercise test; or 2)
type C or D chest pain, duration >20min., but also wiht is-
chemic alterations in the electrocardiogram, in the echocar-
diogram or in the exercise test.

Patients who did not fulfill any of the diagnostic cri-
teria of acute myocardial infarction or unstable angina were
designated as non-bearers of acute coronary syndrome.

Finally, patients in whom the diagnosis of acute myo-
cardial infarction, unstable angina or absence of acute coro-
nary syndrome was neither ruled of nor confirmed due to in-
sufficient diagnostic information, were designated as non
bearers of acute coronary syndrome.

For accuracy calculation of diagnostic tests (chest pa-
in, electrocardiogram and echocardiogram), patients with
an indeterminate final diagnosis were excluded, so as notto
introduce biases into the results. Values supplied as mean
are followed by the corresponding standard deviation. The
significance of difference of proportions was calculated by

lus, aortic dissection), this way patients underwent specific the qui-square test.

examinations, mainly imaging, therefore were not be in-
cluded in this study.

Patients werenrolled into route 5 had non-anginal
chest pain (type D) and with no electrocardiographic
changes of myocardial ischemia. These patients were
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From November/1996 to February/1998, 1003 conse-
cutive patients with the principal complaint of chest pain
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were treateq in the emgrgency room and t_hey constitute a Table | - Demographic and clinical characteristics of 1003 patients
sample of this prospective study. Ages varied between 14- with chest pain according-to the final diagnosis
90years (60.3+15,5), 632 (63% were men and 258 (26%) had a|
. . . AMI UA Non-ACS Indet
previous hlstqry of coronary _dlsease.' . (n=165) (n=225) (n=324) (n=289)
Chest pain, type A (definitely angina) was observed in
225 (22%) patients, type B (probably angina) in 287 (29%), Qgei 6%}/3 62210/3 5%410;‘ 6%;;
type C (probably not angina) in 268 (27%) and type D | wen >60 years 50% 34% 15% 29%
(definitely notangina) in 223 (22%). Women >70 years 16% 26% 6% 17%
The admittance electrocardiogram (available in 971 | CAD history 35% 46% 8% 24%
. . . . Diabetes history 16% 20% 4% 8%
patients) showed ST elevationin 106 (11%), ST depression | chest pain A/B 92% 90% 20% 390
or inversion of T wave in 159 (16%), left bundle-branch ECG normalinon specific ~ 18% 56% 91% 85%
i 0
blockin 38 (4 /0) E,md absence of these Changes (normal or UA- unstable angina; CAD- coronary artery disease; ACS- acute coronary
nOﬂSDECIfIC ECG) in668 (69%)- syndrome; Indet- indeterminate; ECG- electrocardiogram; AMI- acute
Of 1003 patients studied, 165 (16%) had the final | myocardial infarction.

diagnosis of acute myocardial infarction, 225 (22%) of
unstable angina, 324 (32%) of the absence of acute coro-
nary syndrome and 289 (29%) had an indefinite diagnosis. myocardial infarction, 15 (14%) unstable angina, 6 (6%)
Thg demographic and clinical characteristics .of thes_e absence of acute coronary syndrome and 4 (4%) an inde-
patients are on table I. It should be noted that patients with {orminate diagnosis. On the other hand, from 165 patients
a diagnosis of acute myocardial infarction and unstable an- \yith acute myocardial infarction, 81 (49%) had ST elevation
gina had a greater prevalence of risk factors for coronary iy the first electrocardiogram, 45 (27%) ST depression or
disease than the others. o inversion of T, 9 (5%) left bundle-branch block and 30 (18%)
0f1003 pat|ent§, 224 (22%).were |mm§QIately d|schar- normal or nonspecific electrocardiogram. Likewise, the sen-
ged as the chest pain was considered definitely not angina gjjiyity of ST elevation in the admission electrocardiogram
and the glectrocardlogram qormal or nonspecific (route 5). or infarction was of 49%, with a specificity of 96%, a po-
119 patients, (12%) were immediately transferred to a gjjve predictive value of 79% and a negative predictive
coronary unit because they had ST elevation or leftbundle- |,5),e of 86%.
branch block (route 1). The other 660 patients remained in Tables Il and Il illustrate the relation between the type
the emergency room and were enrolled to routes 2 or 3, ac- of chest pain and the types of admission electrocardiogram
cording to the admission electrocardiogram and the type of and the final diagnosis. As was expected, the A/B type of
chest pain, for diagnostic investigation and risk strati- chest pain was strongly related to the diagnosis of acute
fication. Of these, 222 (34%) later developed some criteria myocardial infarction and unstable angina, significantly
for transferral to the coronary unit. They either showed different from pain types C/D. In regards to the electrocar-
some elevation in myocardial necrosis markers or had impor- diogram, a great majority of the patients with ST elevation
tant new or recurrent myocardial ischemia in the electrocar- had acute coronary syndrome (76% of them had acute myo-
diogram or in the echocardiogram (many had two or more cardial infarction). Of the patients who showed depression
criterias). Therefore, from the total of 336 patients with  of ST/inversion of T, or both, a majority also had acute coro-
criteria for hospitalization in the coronary unit by the flow-  nary syndrome (28% had, as a matter of fact, acute myo-
chart utilized (routes 1, 2 and 3), 165 left with a final diagno- cardial infarction). Likewise, almost two thirds of patients
sis of acute myocardial infarction and 160 with the diagno- with left bundle-branch block also had acute coronary syn-
sis of unstable angina (11 had an indeterminate diagnosis). drome (24% of the total had enzymatic criteria of acute myo-
Of 119 patients who were initially in route 1 and moved cardial infarction). Finally, almost one fourth of the patients
to a coronary unit, 106 had ST elevation in the admission Whoinitially had normal or non specific electrocardiograms,
electrocardiogram and 13 with left bundle-branch block with had a final of a diagnosis of acute coronary syndrome (4%
chest pain suggestive of acute myocardial infarction. Of had acute myocardial infarction).
these, 88 (74%) had the final diagnosis of acute myocardial Bidimensional echocardiogram was routinely used in
infarction and 20 (17%) of unstable angina. Of 433 patients admission of patients enrolled to routes 1, 2 and 3 as a com-
who were selected to the emergency room for 9 hours, 73 plementary diagnostic method of acute coronary syndrome.
(17%) had the final diagnosis of acute myocardial infarction Alterations of contractility (partial/segmental) or global wi-
and 186 (43%) of unstable angina. Of the 227 patients in to thout pathological Q wave in electrocardiogram were found
route 3 and investigated in the emergency room for 3 hours, in 206 (36%) of 576 patients who had echocardiograms and
4 (2%) had the final diagnosis of acute myocardial infarction 168 (82%) had the diagnosis of acute coronary syndrome
and 16 (7%) of unstable angina ( fig.2). (51% ofthese had acute myocardial infarction). On the other
The importance of the admission electrocardiogramin hand, of 370 patients with normal echocardiograms 148
the final diagnosis of patients with chest pain can be (40%) had acute coronary syndrome (11% had acute myocar-
evaluated in this study. Likewise, of 106 patients with ST dialinfarction) (p<0.0001).
elevation in the first electrocardiogram, 81 (76%) had acute Figures 3 and 4 demonstrate chest pain accuracy from
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Route 1
(n=119)
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Fig. 2 - Distribution of acute myocardial infarction (AMI), unstable angina (UA), indeterminate diagnostic (Indet) and alfsentesoronary syndrome (N-ACS) in routes

followed by 1003 patients with chest pain.

first electrocardiogram and first echocardiogram to the
diagnosis of acute myocardial infarction in the emergency
room (patients with non-determined diagnosis, were exclu-
ded from this analysis). As can be seen, A/B type chest pain
had excellent sensitivity and negative predictive value
(indicating very few false negative), but poor specificity
and positive predictive value (indicating many false-posi-
tive cases), which is explained by the fact that the majority
of patients with false-positive readings for infarction
actually had unstable angina. The electrocardiogram had
poor sensitivity (many false-negatives) whereas the
echocardiogram had regular ratings in these indices.

Discussion

The policy of admitting the majority of patients to the
coronary unit who are treated in the emergency room for
chest pain, even if they do not have electrocardiographic

to the concern about erroneously discharging a patient who
has acute coronary syndrome. Because the majority of
these patients (60-80%) not have acute myocardial infarc-
tion or unstable angin&>%and the cost to eliminate

these diagnoses is very high, a change in this policy has

Table Il - Relation between type of chest pain and final diagnosis
in 1003 patients examined in the emergency room

AMI Non-ACS Indet

p

69% 13% 18%
<0.0000

40%

Pain type A/B (n= 512)

Pain type C/D (n=491) 07% 53%

AMI- acute miocardial infarction; CAD- coronary artery disease; ACSH
acute coronary syndrome; Indet- indeterminate; ECG- electrocardiogrﬁm

been recommended by various authors and several medical
institutions in the last few year&-18

Therefore, during the 1980s, the so-called Chest Pain
Units were created, with the greater objective of increasing
the diagnostic accuracy in patients with chest pain in the
emergency room and to speed up the diagnostic and thera-
peutic approaches in these patiéfits In the same way,
algorithms or clinical decision trees and probability
evaluations of the disease have been created by several
authors to help in this task, besides identifying those who
need to or need not to be transferred to a coronary unit or to
undergo expensive examinatidrts’2>2 Consequently,
this has resulted in the evaluation and treatment of many
coronary patients changed from being in the coronary units
to intermediate units or to the emergency rooms.

The final result of this policy of careful investigation of
these patients in the emergency room has been very favo-
rable. A significant reduction in the number of cases of acute
myocardial infarction, which would not have been diagnosed
%y the conventional investigation model, has been one of the
most important results obtain®12?¢ In addition to this, a
smaller rate of hospitalization in the coronary unit of patients
non-bearers of acute myocardial infarction or unstable angi-

Table Il - Relation between admission electrocardiogram and final
diagnosis in 1003 patients with chest pain examined in the emergency roon|

AMI Non-ACS Indet p

4%

17%<0.0000
26%

35%

90%
71%
63%
23%

6%

12%
11%

42%

ST elevation (n=106)

ST-T depression (n=159)
LBBB (n= 38)
Normal/nonespecific(n=668)

AMI- acute myocardial infarction; ACS- acute coronary syndrome; Indet-
indeterminate; ECG- electrocardiogram; UA- unstable angina; LBBB- left
bundle-branch block. r
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100% - 94% 96%

3% T6%

48% 52%
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0%

sensibility specificity

ECP BMECG [CECHO

Fig. 3 - Sensiblility and specificity of type of chest pain (CP), of first electro-

cardiogram (ECG) and of first echocardiogram (ECHO), (see definition of
positive in Methods), for diagnostic of acute myocardial infarction in 714 pa-
tients with chest pain in emmergency room (excluded patients with final inde-
terminate diagnosis.

na has also been observét#’*as well as a reduction in the
length of hospitalizatio#?®2% These facts have been shown
to be responsible for the considerable reduction in hospital
costs, of 40-60% without an increase in the rate of cardio-
vascular events inside or outside of the hospifare

Some authors have demonstrated that it is possible to
identify subgroups of patients with chest pain and low risk
of complications, using a clinical history and the electro-
cardiogrant 2 These patients may be admitted to low-
cost units without incurring an increase risk, which impro-
ves the cost-benefit ratio. In fact, the coronary units have
not been considered as cost-efficient for patients with chest
pain, when the probability of acute myocardial infarction is
less than 5-10%.

The Chest Pain Project of the Hospital Pré-Cardiaco
created a systematized attendance model (flowchart) based
on the evaluation of two parameters, simple to obtain in the
emergency room: 1) the type of chest pain and 2) the
alterations of the electrocardiogram. These parameters have
already been validated in the medical literature as fore-
warnings of acute coronary syndrome, and reason to triage
patients to separate investigation routes (fig.1).

The greater objective of establishing the routes is to
permit reaching the diagnosis of acute myocardial infarction,
unstable angina or absence of the acute coronary syndrome
with the greater possible degree of certainty (probability of
disease) and to establish the chances of events or cardiag
complications, immediate or future (risk of events). In
addition, this strategy also aims to accelerate the obtainment
of a diagnosis, reduction in time spent in the emergency
room or hospital for those with no acute coronary syndrome
and only forward to the coronary unit the patients with
acute myocardial infarction and unstable angina (who are
the ones that can best benefit from this high cost unit).

Likewise, route 1 included patients with high initial
probability of acute myocardial infarction due to the ST
elevation or left bundle-branch block (associated with chest

Bassan et al
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pain suggestive of infarction). This strategy resulted in
more than 90% of patients initially hospitalized in coronary
units effectively having a final diagnosis of acute coronary
syndrome.

Patients with a high probability of acute coronary
syndrome, however without the typical electrocardiogra-
phic changes of acute myocardial infarction, were enrolled
to route 2; while remaining in the emergency room, under
strict observation, their diagnoses were made in the
following few hours. Of 433 patients on to route 2, 73 (17%)
had acute myocardial infarction without elevation of ST
and 186 (43%) had unstable angina. So, more than half of
the patients in route 2 had acute myocardial infarction, but
only a part of these ( the ones with infarction and the ones
with high or medium risk of unstable angina) were transfer-
red to a coronary unit. This strategy once again favored the
policy of only using the high cost unit for the patients with
high risk acute coronary syndrome.

Route 3 included patients with low probability of acute
coronary syndrome classified by the type of pain and no
specific changes in the initial electrocardiogram.

Some patients with transient acute coronary syn-
drome or of little significance (low probability and low risk)
and many patients with no coronary disease were included.
Of 227 patients on route 3, only 4 (2%) had acute myocardial
infarction (forwarded to coronary unit) and 16 (7%) had
unstable angina. These data indicates that route 3 received
a smaller number of patients with acute coronary syndrome,
but even so, a surveillance was necessary so as not to over-
look these few cases, that eventually could be discharged
home due to atypical symptoms and non-specific changes
in the electrocardiogram.

Chest pain is a classic symptom of coronary disease
and of myocardial ischemia. However, several cardiac or
noncardiac diseases may cause chest pain, which makes
the differential diagnosis of these diseases a great challen-
ge. Diamond and Forresfédemonstrated that the type of
chest pain is the best determination indicative of pre-test
probability of coronary disease in these patients, more

100% - 97

85%  86%

i —_—
58%
50
36%
i } ! :
positive predictive value negative predictive value
|BCP BECG CIECHO

Fig. 4 - Predictive, positive and negative values of the chest pain type (CP) and of
first electrocardiogram and of first echocardiogram (ECHO) (see definition of
positive in Methods for acute myocardial infarction diagnosis) in 714 patients
with chest pain in the emmergency room (excluded the patients with final
indeterminate diagnosis).
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predictive than the basic or stress electrocardiogram. coronary or other observational unit, where they would
However, the diagnosis of unstable angina is frequently remain for periods which usually vary from 2-4 days (if no
troublesome, as the electrocardiogram many times is normal infarction, recurrence of symptoms or complications
in these patients. The US National Institutes of Health occurred). In our population, 552 (55%) patients fit into this
Guidelinefor treating unstable angina recognizes thatthe group, and 161 (29%) of them had acute myocardial
identification of the clinical manifestation of coronary infarction, 206 (37%) unstable angina, 108 (20%) an inde-
disease is complex, and uses the characteristics of chestterminate diagnosis and 77 (14%) did not have acute coro-
pain (typical or not) and duration of pain (more or less than nary syndrome, i.e., 1/3 of the patients did not require inter-
20 min) to establish the diagno¥is nation/hospitalization in a high cost unit. Studies have
Goldman etdland Lee et & proposed an algorithm  demonstrated that when comparing patients with chest
for evaluation of patients with chest pain, where the first pain, evaluated in chest pain units with those evaluated in
parameter to be checked is the presence or absence of STthe conventional way (hospitalized), significant reduction
elevation in the admission electrocardiogram. Whenthisis occurs in the rate of coronary unit use, during the period of

present, the probability of acute myocardial infarctionis  hospitalization and the number of coronary angiographies
77% (in our study it was 76%) and when absent, the znd other exams carried ofit2227:283334This results in a

characteristics of pain have major importance in the deter- gjgnificant hospital cost reduction, around 40-60%333
mination of probability of infarction. In addition, these When not selecting the patients in subgroups of
authors divided the patients without ST elevation into  55hapility of acute coronary syndrome and risk of events
high-risk (>7%) and low-risk (<7%) groups for acute 54 a5 such, not establishing different strategies of diag-
myocardialinfarction and recommended that the firstlotbe - ,qjic investigation for the several subgroups, one runs into
investigated in the coronary unit and the others inaunit of o b opjem of cost increase per patient and the total cost of

]Icesser survel(ljlgnce a?d I?Wfr CO?L I;Ihowever,tlthety did dng'td medical assistance. On the other hand, it is important to bear
oresee any diagnostic strategy for these patients and did;, i that when trying to reduce the number of diagnostic

not establish a quantity of exams and the length of investi- exams and the length of hospitalization in low risk patients -

gation in low-risk patients. . : : L
5 . : besides, obviously, of not carrying out any examination

Tatum et af® used a diagnostical strategy for acute . . : . . .
besides the electrocardiogram in patients with very low risk -

coronary syndromes, similar to ours. By analyzing the : . . . o .
. : . the risk exists of not diagnosing acute myocardial infarction
admission electrocardiogram, the type of chest pain and the . . ) :
or unstable angina in some of these patients. The risk of this,

history of previous coronary disease, they established risk . lation to infarction llv less thanB594%but
levels for acute myocardial infarction and unstable angina inrelationto Infarction IS generaily less than utmay

that determined five diagnostical strategies. Because their be greate_r depend_enlng on pre-test probability of th? dlse_:ase
policies were more liberal regarding hospitalization in the ofthe patle_nt the diagnostic strategy used or both. L'ke_W'SG’
coronary unit, forwarding straight away, not only the a d|agnost!c system based on 'th p_robablhty of the dlggase
patients with ST-T alterations, but also the ones with nor- P€comes indispensable to minimize the risks of failing
mal electrocardiogram and prolonged pain), these authors diagnosis of a potentially lethal disease.
had a high number of patients with unnecessary confine- In this era of great awareness of cost issues and of the
ment in this high cost unit. optimization of quality in medical practice, it becomes
Gibler etal®, used a more selective strategy regarding imperative thatthis practice has the highest efficiency in the
hospitalization in the coronary unit, recommending thatthe cost/benefit relation. This study demonstrates that all
patients with chest pain and without elevation of ST would, Patients with chest pain attended in the emergency room do
initially, be investigated in the emergency room or in the not need to be and should not — be approached in the same
intermediate unit. manner. The flowchart presented herein is capable of
The importance of using a systematic approach for stratifying these patients in groups of different probabi-
treating patients with chest pain can be evaluated in a lities of disease and subgroups of risk of intra-hospital
couple of ways. One way is by analyzing the percentage of events. This model is easy to follow and utilizes diagnostic
hospitalization in relation to the total number of patients methods available in most of the emergency rooms in our
treated in the emergency room. Our study was not intended country. As a matter of fact, the greater determinant of the
to include such an investigations (which would require a efficiency of this flowchart is the cardiologist or the
control group with the conventional approach). We may attending physician in the emergency room. They have a
say that theoretically the patients with ST-T changes those crucial part in the interpretation of the clinical history and of
with left bundle-branch block and those with normal or non-  the electrocardiogram, which are the tools that will determi-
specific electrocardiogram, but with chest pain suggestive ne the greater efficiency of the medical approach and the
of coronary syndromes, normally would be hospitalizedina lower cost of emergency treatment.
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