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[Abstract] Background and purpose: Loss of the tumor suppressor phosphatase and tensin homolog
deleted on chromosome 10 (PTEN) is one of the most common somatic genetic aberrations in prostate cancer in
Western countries and is frequently associated with tumor progression and poor prognosis. This study aimed to
investigate the frequency of PTEN protein loss in Chinese prostate cancer patients and to determine its association
with the biochemical recurrence of prostate cancer. Methods: The data from 225 diagnosed localized prostate cancer
patients with radical prostatectomy from 2006 to 2011 were collected retrospectively, including patient’s age at
diagnosis, prostate-specific antigen (PSA) level at diagnosis, Gleason score, clinical stage, surgical margin, and time to
biochemical recurrence or not. This study performed PTEN protein immunohistochemistry on tissue microarrays, which

were made from 225 Chinese prostate cancer patients mentioned above, treated by radical prostatectomy with one
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case including 2 cancer spots and 2 adjacent normal gland spots. Correlations of PTEN loss with clinicopathological

features were analyzed using y* test. Kaplan-Meier survival model and Cox proportional hazards regression model were

used to evaluate the predictive role of PTEN protein expression and patient characteristics for biochemical recurrence.

Results: PTEN protein loss was observed in 15% of the patients and was associated with increased preoperative

PSA levels (P=0.03) and old age (P=0.009). In univariate Kaplan—Meier analysis, the factors associated with the
biochemical recurrence of prostate cancer included PSA levels (P=0.000 4), Gleason sum (P=0.019 8), and PTEN status
(P=0.013 1). In multivariable Cox regression analysis, PTEN expression (HR=0.536, P=0.044), PSA levels (HR=1.879,

P=0.001), and Gleason score (HR=1.361, P=0.03) were significant in predicting biochemical recurrence of prostate

cancer. Conclusion: PTEN protein loss is associated with an increased risk of recurrence, independent of known

clinicopathological factors.
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Tab.1 Clinicopathologic features of the entire study cohort of 225 patients with prostate cancer

Characteristic

Patients on TMA (n=225)

Patients with complete follow-up (n=175)

Follow-up #/month
Mean
Median
Range
Age at surgery/year
<73
=73
Preoperative PSA py/(ng-mL™")
<10
10-20
>20
Gleason score
<343
3+4
4+3
=4+4
Pathological stage
T,
T,,
Ty, or N
T,
Surgical margin
Negative
Positive

46.2
46.0
0.9-98
112 82(73.2%)
113 93(82.3%)
69 48(69.6%)
83 72(86.7%)
69 51(73.9%)
40 27(67.5%)
77 61(79.2%)
66 57(86.4%)
42 30(71.4%)
163 124(76.1%)
30 25(83.3%)
31 25(80.6%)
1 1(100.0%)

174 131(75.3%)
51 44(86.3%)

PSA: Prostate-specific antigen. Patients with PSA recurrence: n=59(33.7%); Median PSA recurrence: 31.0 months. Numbers did not always add

up to 225 in the different categories because of cases with missing data.
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Fig. 1 Patterns of PTEN expression in prostate cancer

(EnVision, x10)
A: Diffuse and intense cytoplasmic and nuclear PTEN expression. B: Moderate staining of PTEN expression. C: Weak staining of PTEN

expression; Note the PTEN strong positivity in the benign glands. D: Negative PTEN expression in all malignant glands; Note the PTEN positivity
in the stromal cells. Tissue microarray spots at B-D showed PTEN expression gradually decreased to negative in all malignant glands.
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Tab.2 Correlation of immunohistochemical PTEN expression with clinicopathological parameters at radical prostatectomy

Parameters All Analyzable Normal PTEN/% PTEN loss/% P value
Total 225 217 84.8 15.2
Age at surgery/year
<73 112 111 91.0 9.0 0.009
=73 113 106 78.3 21.7
Preoperative PSA py/(ng-mL™)
<10 69 69 89.9 10.1 0.03
10-20 83 78 87.2 12.8
>20 69 66 74.2 25.8
Gleason score
<3+3 40 38 84.2 15.8 0.276
3+4 77 74 89.2 10.8
443 66 64 85.9 14.1
=4+4 42 41 75.6 24.4
Pathological stage
T, 163 157 87.9 12.1 0.18
T;, 30 30 76.7 233
T, or N, 31 29 79.3 20.7
Surgical margin
Negative 174 166 86.7 13.3 0.148
Positive 51 51 78.4 21.6
22 BRARMEERSNER i BESECS S IR AL R G &R TE225

K HKaplan-Meier A= /743Hr A A | Cox Lt Bl IR E B 750 A I BE T R B, P
Bl RS AT A AT PTEN SR FH R IR 15 00 45 I IR (2BETIRTE]46.20 H , 33.7%(59/175) ) B ETE
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Fig. 2 Kaplan-Meier survival curves of patients based on preoperative PSA levels, Gleason scores and expression of PTEN
in prostate cancer

A, B: Patients with high preoperative PSA levels and high Gleason scores exhibited significantly shorter interval to biochemical recurrence
(P=0.000 4 and P=0.019 8); C: Patients with PTEN loss exhibited significantly shorter interval to biochemical recurrence than those with positive
PTEN expression (P=0.013 1). P values were calculated by the log-rank test.
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Tab.3 Predictive value of PTEN expression and clinico-pathological parameters for postoperative biochemical recurrence

Parameters

Univariate analysis

Multivariate analysis

HR(95%CI) P value HR(95%CI) P value
Age/year 0.834(0.50-1.39) 0.442
PSA 2.024(1.404-2.918) 0.000 1.879(1.293-2.732) 0.001
Gleason sum 1.497(1.131-1.980) 0.020 1.361(1.030-1.798) 0.030
pT-stage 1.331(0.974-1.821) 0.181
Surgical margin 0.573(0.310-1.070) 0.081
PTEN expression 2.630(1.230-5.650) 0.013 0.536(0.292-0.984) 0.044
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