
Q u e s t i o n
In patients with suspected acute coronary syn-
dromes (ACSs) but no ST-segment deviation
or important increases in troponin levels, does
a clinical risk score (CRS) identify patients at
increased risk for death or myocardial infarc-
tion (MI) at 1 month and in the longer term?

M e t h o d s
Design: Prospective cohort study.
Setting: Emergency department (ED) of a
university hospital in Spain.
Patients: Patients presenting to the ED with
chest pain of possible coronary origin were
evaluated by a cardiologist using a protocol
consisting of clinical history, a previously
developed chest pain questionnaire, electro-
cardiogram, serial troponin I determination,
and early exercise testing in eligible patients.
Patients with ST-segment elevation, new left
branch bundle block, history of nonischemic
heart disease, or heart failure at admission
were excluded. Based on the results of the
tests, the patients were divided into 3 cohorts:
those with troponin increases (n = 552, mean
age 68 y, 69% men), those with ST-segment
depression but normal troponin levels 
(n = 106, mean age 68 y, 68% men), and
those with no ST-segment deviation and 
normal troponin levels. The last cohort was
further divided, based on a CRS that was 
previously derived and validated in the same
group of patients, into those at high risk for a
poor prognosis (n = 158, mean age 70 y, 71%
men) and those at low risk (n = 633, mean
age 62 y, 66% men). Patients received appro-
priate treatment at their physician’s discretion.

Description of prediction guide: The CRS
(range 0 to 6) categorized patients into low-
(score < 3) or high-risk (score ≥ 3) groups.
The CRS was a summation of 5 clinical vari-
ables: score ≥ 10 points on the chest pain
questionnaire, ≥ 2 episodes of chest pain in 
< 24 hours, age ≥ 67 years, insulin-depend-
ent diabetes (2 points), and previous per-
cutaneous coronary angioplasty.
Outcomes: A composite endpoint of death
or nonfatal MI at 30 days and longer term
(median duration of follow-up 26 mo).

M a i n  r e s u l t s
Risk for death or MI, at both 30 days and
longer term, was lowest in the group with 
no ST-segment deviation and normal tro-

ponin levels that was categorized by the CRS
as low risk; the other 3 groups did not differ
(Table).

C o n c l u s i o n
A simple clinical risk score identified a sub-
group of high-risk patients with chest pain,
non–ST-segment deviation, and normal tro-
ponin levels for whom the outcome was sim-
ilar to that of patients with increased
troponin levels or ST-segment depression.
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A clinical risk score identified high-risk patients with chest pain but no
ST-segment deviation and normal troponin levels
Sanchis J, Bodí V, Núñez J, et al. A practical approach with outcome for the prognostic assessment of non-ST-segment elevation chest
pain and normal troponin. Am J Cardiol. 2007;99:797-801. 

Clinical impact ratings: Emergency Med ★★★★★★✩ GIM/FP/GP ★★★★★✩✩ Hospitalists ★★★★★★✩ Cardiology ★★★★✩✩✩

C o m m e n t a r y
Accurate risk stratification is the cornerstone of the often-challenging
task of evaluating a patient with suspected ACS. The difficulty is
heightened by imperfect biomarkers, the limited utility of a normal
electrocardiogram, and the fact that most patient presentations ulti-
mately “rule out” ACS. Discriminating between patients at high and
low risk for short-term adverse events is crucial for deciding which
patients require aggressive treatment strategies (early percutaneous 
coronary intervention) and which patients can be safely discharged.

The work by Sanchis and colleagues points to the potential value of a
5-item CRS in identifying high-risk (and low-risk) patients among
those who are troponin-negative and do not demonstrate ST-segment
deviations. However, these findings are constrained by a relatively 
narrow, single-center validation, reliance on composite endpoints as
outcomes for both follow-up periods, the apparent lack of blinding in
outcome assessment and rule interpretation, and the relatively wide
confidence intervals around the adverse event rates in the low-risk
group (upper 95% confidence limit 3% at 30 d).

Fortunately, there is a more accurate, discriminating, and widely vali-
dated CRS that can provide useful guidance. The easy-to-use and intu-
itive 7-item Thrombolysis In Myocardial Infarction (TIMI) risk score, 
derived and initially validated in 2 large populations of patients with 
ACS (in contrast to the CRS of Sanchis and colleagues, which was derived
in patients with acute chest pain of uncertain coronary origin), is the most
well-studied CRS in ACS, showing utility in patients with a clear diag-
nosis, as well as those with undifferentiated chest pain (1–3). Although
not sufficiently sensitive to “rule-out” ACS and discharge patients on its
own, the TIMI score provides meaningful and graded measures of risk
that can serve as powerful supplements to clinical judgment.
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Composite endpoint of death or myocardial infarction in patients with non–ST-segment elevation chest
pain, categorized by presence or absence of ST-segment depression and increased troponin levels and, in
the absence of both, by risk score*

Risk group Incidence at Adjusted odds Incidence at Adjusted hazard
30 d (95% CI) ratio at 30 d (CI)† median 26 mo (CI) ratio at median 26 mo (CI)†

Low risk (score < 3) 1.7% 0.2 9.3% 0.4 
non–ST-segment (0.9 to 3.1) (0.1 to 0.4) (7.2 to 12) (0.3 to 0.6)
depression, normal troponin

High risk (score ≥ 3) 10.8% 0.9 26% 0.7 
non–ST-segment depression, (6.4 to 17) (0.5 to 1.7) (19 to 34) (0.5 to 1.1)
normal troponin

ST-segment depression, 6.6% 0.6 30% 1.2 
normal troponin (2.7 to 13) (0.3 to 1.4) (22 to 40) (0.8 to 1.7)

Troponin increase 9.4% 1 25% 1 
(7.1 to 12) (reference) (21 to 29) (reference)

*CI defined in Glossary.
†Odds ratios and hazard ratios adjusted for other risk factors, such as age, hypertension, diabetes, and previous myocardial infarction.




