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SMARTT use of cardiac biomarkers

Jacques S. Lee, MD

Emergency physicians’ ongoing quest for the perfect
biochemical marker is understandable, if quixotic. Af-

ter all, we constantly balance the increasing pressures of
emergency department (ED) overcrowding with the desire
to provide optimum care to each patient. This dilemma is
especially critical in the assessment of chest pain. Studies
repeatedly show that 2%–6% of patients with acute my-
ocardial infarction (AMI) are inadvertently discharged
from the ED,1–4 yet only 10% of patients with chest pain
are evolving a myocardial infarction when they present to
the ED. Because chest pain is the second most common
ED presenting complaint, representing 4%–5% of all
emergency visits,5,6 there is an ongoing need to be selective
in whom we admit, and any universal admission policy
would rapidly overwhelm available health care resources.
But if we admit too few, we discharge people to have an
infarction and, in many cases, die at home.

The ED chest pain dilemma has fuelled the search for a
sensitive, specific marker of AMI that is rapidly released
following the onset of cardiac ischemia. Unfortunately, no
single test exhibits all of these properties. While CK–MB
and troponins are sensitive and specific, they perform
poorly during the first 6 hours of symptoms.7,8 Myoglobin
becomes detectable earlier after the onset of muscle dam-
age; however, it is a nonspecific marker and its sensitivity
for myocardial damage is suboptimal.7 Repeating assays in
serial fashion, using them in combination, or both, are
strategies that have been proposed to improve the diagnos-
tic accuracy for AMI.9,10

In this issue (see page 322), Innes and colleagues11 ex-
amine the value of early serial testing, as well as the diag-
nostic performance of combined CK–MB and myoglobin
assays in a well defined population of patients with ongo-
ing chest pain. Of note, this study sample is large enough

to allow for meaningful subgroup analysis based on the
duration of chest pain. Their findings underline the lack of
utility of a single CK–MB or myoglobin result for exclud-
ing the diagnosis of AMI. Even among patients with
greater than 12 hours of chest pain, the sensitivity of a
CK–MB assay at presentation was only 73%. And al-
though myoglobin has been advocated as a sensitive test
in patients with 3 to 6 hours of symptoms, these authors
found that the combination of myoglobin and CK–MB
was only 45% sensitive in patients with less than 4 hours
of pain.

Serial testing clearly improves sensitivity, and other in-
vestigators have advocated repeated testing at increasingly
short (i.e., 1- to 2-hour) intervals, to improve the identifica-
tion of candidates appropriate for thrombolysis12 and to
shorten the “rule-out” period. While there may yet be a
role for protocols using serial tests over longer periods
(e.g., 3 to 6 hours apart), this study found no diagnostic ad-
vantage in repeating CK–MB and myoglobin assays after
1 hour.

Many emergency physicians are experienced with apply-
ing Bayesian principles to the investigation of pulmonary
embolism. The same, however, cannot be said about the in-
vestigation of suspected AMI. This is in part due to the
lack of published data describing likelihood ratios (LRs)
for cardiac markers in patients with different durations of
chest pain. Although it is known that a normal ventila-
tion–perfusion scan reduces the probability of pulmonary
embolism approximately 10-fold (negative LR [LR–] =
0.1),13 we have not previously had corresponding data de-
scribing the diagnostic impact of a negative 3-hour
CK–MB or myoglobin assay on the probability of AMI.
Innes and colleagues are the first to report LRs for CK-MB
and myoglobin, stratified according to symptom duration.
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Their cautionary data suggest that, even in patients with
relatively prolonged symptoms, neither marker reduced the
probability of AMI more than 4-fold (LR– = 0.25); there-
fore that these tests can only alter disposition and manage-
ment decisions in patients at very low risk to begin with.

LRs, probably the most useful and least understood of
diagnostic test parameters, are under-represented in the di-
agnostic testing literature. Future studies should highlight
LRs, since these, more than sensitivity or predictive values,
help physicians interpret test results in patients with differ-
ent clinical risk profiles. A similar, and adequately pow-
ered analysis of the diagnostic performance of troponins,
stratified by pain duration, will be an important contribu-
tion to the literature.

High-quality negative studies have more potential to
change clinical practice than poorly executed positive tri-
als, although they are rarely greeted with the same enthusi-
asm. The results of this study suggest that smart physicians
cannot rely on early, negative CK–MB or myoglobin re-
sults, alone or in combination, to exclude myocardial in-
farction in the ED.

The search for the perfect cardiac marker continues.

References
1. Collinson PO, Premachandram S, Hashemi K. Prospective audit

of incidence of prognostically important myocardial damage in
patients discharged from the emergency department. BMJ 2000;
320:1702-5.

2. McCarthy BD, Beshansky JR, D’Agostino RB, Selker HP.
Missed diagnoses of acute myocardial infarction in the emer-
gency department: results from a multicenter study. Ann Emerg
Med 1993;22(3):579-82.

3. Lee TH, Rouan GW, Weisberg MC, Brand DA, Acampora D,
Stasiulewicz C, et al. Clinical characteristics and natural history
of patients with acute myocardial infarction sent home from the
emergency room. Am J Cardiol 1987;60(4):219-24.

4. Young GP, Green TR. The role of single ECG, creatine kinase
and CKMB in diagnosing patients with acute chest pain. Am J
Emerg Med 1993;11:444-9.

5. McCraig LF. National hospital ambulatory medical care survey:
1998 emergency department summary. Advance data form vital
and health statistics. Hyattsville (MD): National Center for
Health Statistics; 2000. p. 313.

6. Chan B, Schull MJ, Shultz SE. Atlas report: emergency depart-
ment services in Ontario, 1993–2000. Toronto (ON): Institute
for Clinical Evaluative Sciences; 2001.

7. Balk EM, Ioannidis JPA, Salem D, et al. Accuracy of biomark-
ers to diagnose acute cardiac ischemia in the emergency depart-
ment: a meta-analysis. Ann Emerg Med 2001;37:478-94.

8. Tucker JF, Collins RA, Anderson AJ, Hauser J, Kalas J, Apple
FS. Early diagnostic efficiency of cardiac troponin I and tro-
ponin T for acute myocardial infarction. Acad Emerg Med
1997;4:13-21.

9. deWinter RJ, Bholasingh R, Nieuwenhuijs AB, Koster RW, Pe-
ters RJ, Sanders GT. Ruling out AMI early with 2 serial CKMB
mass determinations. Eur J Emerg Med 1998;5:219-24.

10. Lee HS, Cross SJ, Garwaite P, Dickie A, Ross I, Walton S, Jen-
nings K. Comparison of the value of novel rapid measurement
of myoglobin, creatine kinase, and creatine kinase MB with the
electrocardiogram for the diagnosis of AMI. Br Heart J 1994;71:
311-5.

11. Innes G, Christenson J, Weaver WD, Liu T, Hoekstra J, Every
N, et al. Diagnostic parameters of CK–MB and myoglobin re-
lated to chest pain duration. CJEM 2002;4(5):322-30.

12. Gibler B, Hoekstra J, Weaver WD, Krucoff M, Jackson R,
Christenson J, et al. Randomized trial of the effects of early car-
diac serum marker availability in patients with acute myocardial
infarction: the serial markers, acute MI and rapid treatment trial
(SMARTT). J Am Coll Cardiol 2000;36:1500-6.

13. The PIOPED Investigators. Value of the ventilation/perfusion
scan in acute pulmonary embolism. Results of the prospective
investigation of pulmonary embolism diagnosis (PIOPED).
JAMA 1990;263:2753-9.

Correspondence to: Dr. Jacques S. Lee, Clinical Epidemiology Unit, Sun-
nybrook and Women's College Health Sciences Centre, 2075 Bayview
Ave., BG-15, Toronto ON M4N 3M5

https://doi.org/10.1017/S1481803500007727 Published online by Cambridge University Press

https://doi.org/10.1017/S1481803500007727

