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Example 14.4
The concentration of prostate-specific antigen (PSA) in serum is a marker

of prostate cancer. Assume that the PSA concentrations and biopsy results

from 28 patients, among which 18 are tumor-free and 10 have a tumor, are

as shown in table 14.4. If the cutpoint, or threshold, for a positive test is set

at 6 ng/ml, the estimated sensitivity is  and the estimated spe-

cificity is  On the other hand, if the cutpoint is set at 8 ng/ml,

we obtain a sensitivity of  and a specificity of  In

likewise manner, one can compute the sensitivity and specificity for every

possible choice of cutpoint, as shown in Figure 14.1. A plot of sensitivity

as a function of  is called a receiver operating characteristic

curve (ROC). Figure 14.2 shows the empirical ROC curve for this example.

The area under the curve (AUC) is a measure of the ability to discriminate

between diseased and non-diseased. Here, .

Figure 14.1 Sensitivity and specificity as function of cutpoint for defining a posi-
tive test in Example 14.4.
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Table 14.4 Serum PSA levels (ng/ml) and biopsy results for 28 patients.

Disease status PSA (ng/ml)

Tumor 3.8, 6.3, 6.7, 7.0, 7.9, 8.1, 10.8, 11.3, 14.5, 15.3

Tumor free 0.4, 0.6, 0.8, 1.1, 1.5, 2.6, 2.8, 5.0, 5.0, 5.1, 5.3, 6.1, 6.3, 8.2, 9.9, 10.9, 
12.6, 18.6
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