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A Panel of Serum Biomarkers for Diagnosis of Prostate Cancer
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Abstract: Cancer biomarkers are using in the diagnosis, staging, prognosis and prediction of disease progression.
But, there are not sufficiently profiled and validated in early detection and risk classification of prostate cancer. In
this study, we have devoted to finding a panel of serum biomarkers that are able to detect the diagnosis of prostate
cancer. The serum samples were consisted of 111 prostate cancer and 343 control samples and examined. Eleven
biomarkers were constructed in this study, and then nine biomarkers were relevant to candidate biomarkers by using
t test. Finally, four biomarkers, PSA, ApoA2, CYFRA21.1 and TTR, were selected as the prostate cancer biomarker
panel, logistic regression was used to identify algorithms for diagnostic biomarker combinations(AUC = 0.9697). A
panel of combination biomarkers is less invasive and could supplement clinical diagnostic accuracy.
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Table 1. The information of patients.

Total ~49 50~49 60~69 70~
Healthy donor 343 62 152 94 35
Prostate cancer 111 2 13 52 44
Stage
1 2 0 0 2 0
2 55 1 8 25 21
3 50 1 5 23 21
N/A 4 0 0 2 2
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Table 2. Biomarker average/standard deviation and significance study(T-test).
Average SD T value DF p-value
ApoAl 1,263,653.2 1.180 -11.220 181.860 0.0000
ApoA2 2175,470.5 1.294 -14.207 162.394 0.0000
AFP 2.7 1.627 -5.073 181.253 0.0000
PSA 1.4 2.800 19.616 183.078 0.0000
CEA 1.8 1.866 —-0.964 180.112 0.3361
CA125 8.3 1.556 -3.079 184.890 0.0024
CA19.9 7.3 2.283 -1.306 172.516 0.1933
TTR 329,062.5 1.255 —7.394 136.640 0.0000
B2M 1,5683.3 1.248 2.961 167.969 0.0035
CRP 669.2 2.946 7.117 186.022 0.0000
CYFRRA21.1 1.7 1.585 -5.310 218.012 0.0000

SD = standard deviation, Df = degree of freedom
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Table 3. AUC of classification algorithm with biomarker
panels.

Biomarker panel AUC
PSA,ApoA2,CYFRA21.1,TTR,ApoAl, 0.9679
CRP,B2M,CA125,AFP :
PSA,ApoA2,CYFRA21.1,TTR,ApoAl, 0.9698
CRP,B2M,CA125 :
PSA,ApoA2,CYFRA21.1,TTR,ApoAl, 0.9691
CRP,B2M :
PSA,ApoA2,CYFRA21.1,TTR,ApoAl, 0.9690
CRP
PSA,ApoA2,CYFRA21.1,TTR,ApoAl 0.9690
PSA,ApoA2,CYFRA21.1,TTR 0.9697
PSA,ApoA2,CYFRA21.1 0.9693
PSA,ApoA2 0.9640
PSA 0.9443

AUC = area under the curve(An AUC value close to 1 indi-
cates an excellent diagnostic test)
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Table 4. The change of specificity according to the sensitivity
of biomarker panels.

Specificity
No.  Sensitivity — psA ApoA2,  PSA,ApoA2,
CYFRA21.1,TTR CYFRA21.1
1 98.63% 52.94% 50.00%
2 98.60% 54.41% 51.47%
3 98.54% 57.35% 52.94%
4 98.46% 58.82% 54.41%
5 98.20% 63.24% 58.82%
6 98.08% 64.71% 60.29%
7 97.50% 70.59% 67.65%
8 97.35% 72.06% 69.12%
9 96.97% 75.00% 73.53%
10 96.80% 76.47% 75.00%
11 96.43% 79.41% 79.41%
7= 93.5%2} total accuracy 91.74%S LEFITHE 5).
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Fig. 3. The distribution of predicted scores in the stage of
prostate cancer.
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Table 5. Diagnostic performance of PSA, ApoA2, CYFRA 21.1 and TTR panel.

Spec Sens Sens. early

Sens. late Acc Thres

91.18% 93.50% 92.97%

93.37% 91.74% 0.1913

Spec = specificity; Sens = sensitivity; Acc = accuracy, Thres = threshold
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