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Diagnostic labels can be quite opaque regarding prognosis.
Under the umbrella of the same medical term, for example non-ST-elevation acute coronary syndrome (NSTE-ACS),
we bring together patients with a similar pathophysiological condition, but dramatically different probabilities of
dying. These prognostic differences inﬂuence the aggressiveness of treatments proposed for each patient. Medical
scores are helpful tools to predict outcomes and to stratify
patients into different levels of risk.1 In modern cardiovascular medicine, the GRACE, TIMI and CHA2 DS2 VASc scores
are used to predict clinical outcome in patients with acute
coronary syndrome (ACS) and atrial ﬁbrillation.2 After they
gained wide acceptability in clinical practice, the potential
utility of these scores for other clinical purposes has been
further explored. For example, CHA2 DS2 VASc is able to predict postoperative atrial ﬁbrillation after cardiac surgery, as
well as death or heart failure hospitalization in patients who
have undergone cardiac resynchronization therapy.3,4
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In this issue of the Journal, Hammami et al.5 study the
accuracy of the GRACE and TIMI scores for identifying coronary angiographic features (assessed by the SYNTAX score)
of patients presenting with NSTE-ACS. The authors argue
that a tool able to predict coronary anatomy would allow
catheterization to be avoided in a subset of patients (those
without signiﬁcant disease) and antithrombotic therapy to
be better individualized in others (those who will need emergent surgical myocardial revascularization). GRACE and TIMI
scores correlated with the SYNTAX score and predicted the
presence of signiﬁcant obstructive coronary artery disease
(CAD), with areas under the curve (AUC) of 0.639 and 0.599,
respectively. A GRACE score of 120 and a TIMI score of 2 had
a sensitivity of 57% and 76%, and a speciﬁcity of 62% and 48%,
respectively, for signiﬁcant obstructive CAD. The scores did
not predict the presence of severe CAD.
These interesting ﬁndings prompt several considerations.
First, patients who were not catheterized were not analyzed, which means that the scores were not studied in
patients who clinically were deemed by the attending cardiologist not to beneﬁt from coronary invasive angiography.
More importantly, there was a high proportion (31%) of ACS
patients without signiﬁcant obstructive disease. Together,
these features may adversely impact the internal and
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external validity of the study’s conclusions. Second, correlation between these scores was to be expected, as TIMI and
GRACE include variables (such as age) that drive coronary
atherosclerotic disease, and the severity of CAD inﬂuences
clinical variables included in both scores (such as troponin
levels and electrocardiogram changes). However, correlation does not tell us about the discriminative ability of these
scores to identify differences in coronary anatomy; it only
shows the strength of the linear association between GRACE
(or TIMI) and SYNTAX values at the population level. At an
individual level, it is not uncommon in clinical practice to
see patients with a low GRACE or TIMI score and severe
CAD. Conversely, patients with a single left main stenosis
can have a low SYNTAX score and clinical characteristics
that will increase both GRACE and TIMI scores. Third, the
AUC evaluates how well a tool separates individuals into two
classes (such as non-signiﬁcant vs. signiﬁcant CAD, mild vs.
severe CAD), ranging from 0.5 (no discriminative ability) to 1
(perfect discrimination). In addition to being sensitive to the
spectrum of disease severity in the studied cohort, the interpretation of the AUC of any diagnostic score should take into
account the clinical consequences of misclassifying patients,
given that no score will be perfect. The beneﬁts of percutaneous coronary revascularization have been consistently
demonstrated even in the frailest patients with ACS.6,7 Looking at the reported AUC, sensitivity and speciﬁcity, we would
be more cautious than the authors, who concluded these
scores were ‘‘accurate for predicting obstructive CAD’’.5
Instead, these measures suggest that the discriminative ability of the TIMI and GRACE scores are statistically better than
a random tool, but in the context of NSTE-ACS it is clinically
unacceptable given the number of patients who would be
denied a treatment with proven beneﬁt for their prognosis.
Physicians have the duty to predict the clinical course
of the ailments they diagnose. This prophetic art has been
improved by the adoption of scores, which are tools developed to enhance clinical judgment. We should however
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not forget that predictive tools never completely eliminate uncertainty. Reﬂecting on the clinical cost of that
inescapable uncertainty will help us to discern when to take
advantage of scores.
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