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Clinical Question

When a patient presents with chest pain, how
should the primary care physician use the
patient’s history to decide the next steps?

Evidence Summary

Chest pain is one of the most common present-
ing symptoms in primary care. Three prospective
studies in the primary care setting found that
among patients with chest pain, 10.5% to 11.3%
had stable angina and 1.5% to 3.7% had acute car-
diac ischemia.! Other serious causes of chest pain
are less common in the primary care setting.
Based on the patient history, the physician must
make a subjective judgment about the likelihood
of coronary artery disease (CAD) as the cause and
then decide whether to perform a diagnostic test.
In many cases, the diagnosis is clearly not CAD
(e.g., pain when pressing the chest and no charac-
teristics of CAD in a young patient), but the his-
tory is often equivocal. In such cases, diagnostic
tests may be valuable, but the potential for mis-
leading results (e.g., false-negative results when
the pretest probability of CAD is very high, false-
positive results when the pretest probability is very
low) complicates the interpretation of test results.

Since 1990, five clinical decision rules for inter-
preting the history in patients with chest pain
in primary care have been published. Calling
their collaboration INTERCHEST, the authors
of these rules agreed to combine the data from
their studies to develop a new chest pain clini-
cal decision rule for primary care.” Their statis-
tical analysis identified five predictors of CAD;
each was assigned a weight of +1 when present
and zero when absent. A sixth finding (localized
pain when pressing the chest wall) reduced the
probability of CAD, so this finding was assigned
a weight of -1 when present (Table 1).

In Figure I** (a graph based on the numbers
in eTable A), the gray bar shows the pretest prob-
ability of CAD for each chest pain score in an
INTERCHEST study site, in which the overall
prevalence of CAD was 13% in patients present-
ing for evaluation of chest pain. The figure also
shows—for each chest pain score—the posttest
probabilities of CAD after stress electrocardiog-
raphy (ECG), single-photon emission computed
tomography (SPECT), or computed tomography
(CT) angiography. The bars to the left of the gray
bar denote the probability of CAD after a neg-
ative test result, and the bars to the right of the
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gray bar denote the probability of CAD after a
positive result. The vertical black lines on each
bar denote the 95% CIs, which reflect uncertainty
in the chest pain score? and in the sensitivity
and specificity of stress ECG, SPECT, and CT
angiography.**

For scores of -1 and 0, the pretest probability
of CAD (gray bar) is very low. The main question
facing the physician is whether a test result could
change the next steps. Very few patients with a

TABLE 1

Chest Pain Clinical Decision Rule

FIGURE 1

Clinical predictor

Points

Pain reproduced by palpating the chest wall =i
Older age (men > 55 years; women > 65 years)
Physician initially suspected a serious condition

Chest pain related to effort

1
1
Chest discomfort feels like “pressure” 1
1
1

History of coronary artery disease

Total (range -1 to 5):

Information from reference 2.

score of -1 or 0 would have a positive result on
SPECT or CT angiography, and the probability of
CAD after a positive test result would be very low.
Most test results would be negative, and the prob-
ability of CAD after a negative test result would
be very low.

The interpretation of chest pain scores that
reflect higher probabilities of CAD is more com-
plicated. In patients with a high probability of
CAD (chest pain score of 5), it is reasonable to
perform a diagnostic test because positive test
results are common in these patients and would
confirm a diagnosis of CAD, but it is important
to not be misled by a negative result. As shown
in Figure 1,>* the probability of CAD in patients
with a chest pain score of 5 and negative results
on stress ECG is 85%. Even after a negative CT
angiography result, the probability is 50%.

A test result has the largest effect on the prob-
ability of CAD when diagnostic uncertainty is
greatest, which it is in a patient with a chest pain
score of 3 or 4. Compared with low- or high-
risk patients, the probability of CAD in these
intermediate-risk patients changes much more
after CT angiography or SPECT than after a
stress ECG (Figure 1**). But, a negative result on
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This graph shows the probabilities of coronary artery disease (CAD) corresponding to the chest pain score
(Table 1). The gray bar shows the pretest probability. Bars to the left of the gray bar show the probability of CAD after
a negative result on stress electrocardiography (ECG), single-photon emission computed tomography (SPECT), or
computed tomography (CT) angiography. Bars to the right of the gray bar show the probability of CAD after a positive
result on these tests. This graph is based on the numbers in eTable A.

Information from references 2 through 5.
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CT angiography does not rule out CAD, except in
patients with chest pain scores of 2 or less.

Applying the Evidence

A 70-year-old man presented to his primary care
physician with a one-month history of intermit-
tent chest pain. The physician became concerned
about CAD because the pain occurred with exer-
tion and the patient described it as “pressure.”
The patient did not have a history of CAD and did
not take medications. The physical examination
findings were normal, including a blood pressure
of 110/80 mm Hg. Applying pressure on the ante-
rior chest did not reproduce the pain.

Based on the examination, the physician calcu-
lated a chest pain score of 4, which corresponds
to a 66% probability of CAD before any testing is
performed. The physician considered ordering a
stress ECG, but, according to Figure 1, she real-
ized that regardless of the results, she would still
be too uncertain of the diagnosis to take defin-
itive action (the posttest probability would have
been 75% if the test result was positive and 56%
if it was negative). Instead, she opted for CT angi-
ography, which was negative, giving this patient
a 15% posttest probability of CAD. The physician
prescribed sublingual nitroglycerin as needed for
chest pain and scheduled a two-week follow-up
phone call.

The foundation of this article is the chest pain clin-
ical decision rule developed by the INTERCHEST

www.aafp.org/afp
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eTABLE A

Pretest and Posttest Probabilities of CAD

Chest pain score (Table 1)

Parameter -1 0 1 2 3 4 5
Pretest
CAD prevalence 0/87 1/208 6/160 11/85 29/53 21/32 17/19

(patients with CAD/

total patients)*

Probability (95% CI)  0.00 (0.00 0.00 (0.00 0.04(0.01 0.13(0.07 0.55(0.41 0.66(0.49 0.89(0.71
to 0.03) to 0.02) to 0.07) to 0.21) to 0.67) to 0.80) to 0.98)

Posttest probability after stress ECG (95% Cl)

Positive result 0.00(0.00 0.01(0.00 0.06(0.02 0.19(0.10 0.65(0.51 0.75(0.59 0.93(0.78
to 0.05) to 0.04) to 0.12) to 0.30) to 0.77) to 0.87) to 0.99)

Negative result 0.00 (0.00 0.00(0.00 0.03(0.01 0.09(0.05 0.45(0.31 0.56(0.38 0.85(0.62
to 0.02) to 0.02) to 0.06) to 0.17) to 0.61) to 0.74) to 0.97)

Posttest probability after SPECT (95% Cl)

Positive result 0.00(0.00 0.01(0.00 0.10(0.04 0.30(0.17 0.78(0.66 0.85(0.72 0.96 (0.87
to 0.09) to 0.06) to 0.19) to 0.44) to 0.86) to 0.93) to 0.99)

Negative result 0.00(0.00 0.00(0.00 0.01(0.00 0.03(0.01 0.19(0.11 0.27(0.15 0.62(0.34
to 0.01) to 0.00) to 0.02) to 0.05) to 0.30) to 0.45) to 0.89)

Posttest probability after CT angiography (95% Cl)

Positive result 0.00 (0.00 0.02(0.00 0.15(0.06 0.40(0.24 0.84(0.75 0.89(0.80 0.97(0.91
to 0.13) to 0.10) to 0.27) to 0.56) to 0.91) to 0.95) to 1.00)

Negative result 0.00 (0.00 0.00(0.00 0.00(0.00 0.01(0.01 0.10 (0.05 0.15(0.07 0.50 (0.21
to 0.00) to 0.00) to 0.01) to 0.03) to 0.19) to 0.32) to 0.82)

Likelihood ratios used for this table+

Test LR+ (95% Cl) LR- (95% ClI) No. of studies  No. of patients
Stress ECGA? 1.53 (1.21 to 1.94) 0.68 (0.49t0 0.93) 13 2,442
SPECTA 2.88 (2.33 to 3.56) 0.19 (0.15 to 0.24) 41 6,551
CT angiography#*?  4.44 (3.3 t0 6.0) 0.09 (0.06 to 0.15) 26 2,298

CAD = coronary artery disease; CT = computed tomography; ECG = electrocardiography; LR+ = positive likelihood ratio;
LR- = negative likelihood ratio; SPECT = single-photon emission computed tomography.

Note: The numbers in this table were used to create Figure 1. We use 95% Cl as a label for the uncertainty in the likelihood ratios. The
figures were calculated as a highest density credible interval, a Bayesian approach.*®

*—The number of patients with CAD and without CAD for the pretest probability estimates are from one of the two study sites that
collected all six of the items in the chest pain decision rule.A*

t—The likelihood ratio is calculated from test sensitivity and specificity; the odds ratio form of Bayes theorem states that the pretest
odds times the likelihood ratio equals the posttest odds. We obtained likelihood ratios from systematic reviews.A44?

+—CT angiography results can be positive, negative, or indeterminate; the latter occurs when coronary artery segments cannot be
visualized well enough to be evaluated with confidence. It is best to ignore indeterminate results when calculating test accuracy,
which was done by the authors of reference A2, a 2012 systematic review and meta-analysis of 25 studies.
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