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Study on Interpretation of Quantitative Results of Prostate-specific Antigen
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Background : The prostate-specific antigen (PSA) is considered the most useful among tumor mark-
ers currently used. However, its quantitative results are interpreted only qualitatively for the diagnosis of
prostate cancer. The recently introduced information theory enables the information of the quantitative
results transformed into Shannon’s entropy (S) that represents uncertainties and then “1-S” represent-

ing diagnostic certainty.

Methods : The 882 urological patients enrolled were categorized into 2 groups: a patient group
comprising 233 patients with prostate cancer and a disease control group comprising 649 patients
with benign prostate disease. The level of PSA in all the patients was tested and was found to be
>2 ng/mL. The variables like PSA level and age were modeled on logistic regression analysis to
predict the probability of prostate cancer and the diagnostic certainty.

Results : The mean (SD) of PSA levels in the patient group and the disease control group were
44.5 ng/mL (37.62 ng/mL) and 5.7 ng/mL (3.70 ng/mL), respectively. The logistic regression model
fitted well when the age variable was dichotomized at the age of 55 yr. The diagnostic certainty was
lowest at a PSA level of 18.90 ng/mL in the <55-yr age group, and 15.45 ng/mL in the >55-yr age group.

Conclusions : The diagnostic certainty (1-S) of whether to diagnose prostate cancer or not at a
certain PSA level could be obtained using the information theory. The methodology used in this
study may help interpret the results of other quantitative tests. (Korean J Lab Med 2010;30:357-63)
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Table 1. Descriptive statistics
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ADEFE HgMctel 49 g5 f‘a th2o] PSA 3]
4 Lpolof| w2 ZchAlg o] Mks 13t Avk= Fig. 1, 29+
Zokey, A diid gtell dhstolAl= PSA7} 15.84 ng/mL
(95% A1ZT7F 15.80-15.89 ng/mL)o A LA =7} 24
7b =1L (Fig. 1), 554 mltell A A= =7} 2| 2xgko] B
PSA 2= 18.90 ng/mL (95% A1 2717}, 18.80-19.00 ng/mL),
55A4] olAkol A 15.45 ng/mL (95% A&7t 15.41-15.50
ng/mL)°] A tHFig. 2). Fig. 3& PSA S=A]of w2 FAd&=

Benign prostate disease patients (N=649)

Prostate cancer patients (N=233)

Variable Pvalue*
Mean (SD) Median Range Mean (SD) Median Range

PSAlevel (ng/mL)  44.5(37.62) 27.36 (2,>100) 5.7 (3.70) 457 (2,21.1) <0.001

Age (yr) 69.3 (7.96) 69 (47,99) 64.7 (10.12) 66 (26, 88) <0.001

*Wilcoxon rank sum test.
Abbreviation: PSA, prostate-specific antigen.
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Fig. 1. Plot of 1-S (entropy) vs. prostate-specific antigen (PSA) level
to determine the diagnostic certainty of prostate cancer.
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Fig. 2. Plot of 1-S (entropy) vs. prostate-specific antigen (PSA) level
for the diagnosis of prostate cancer depending on the age groups
(solid line: >55 yr; discontinuous line: <55 yr).
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Fig. 3. Predictive probability curve obtained by using the logistic
regression model for the diagnosis of prostate cancer in the 2 age
groups.
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