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Abstract

We investigated the potential value of prostate-specific antigen half-life (PSAHL) and decreasing velocity (PSAVd) 
to predict progression-free survival (PFS) and overall survival (OS) in Chinese patients with prostate cancer.  A total of 
153 patients treated with hormonal therapy were included in the study.  Of these, 78 patients progressed to hormone-
refractory prostate cancer (HRPC) and 24 patients died by the end of follow-up.  PSAHL was defined as the time 
during which prostate-specific antigen (PSA) concentration became half of the initial value during the first hormonal 
therapy.  PSAVd reflected the decreasing velocity of PSA during the first hormonal therapy.  PFS was defined as the 
interval from the beginning of hormonal therapy to HRPC.  Cox proportional hazards regression analysis was used 
to evaluate whether PSAHL and PSAVd were significantly associated with PFS and OS.  The median PSAHL and 
PSAVd were 0.50 months and 33.8 ng mL−1 per month.  The median PFS and OS were 22.7 months (95% confidence 
interval [CI], 22.0–29.6 months) and 43.5 months (95% CI, 37.9–48.4 months), respectively.  On univariate and 
multivariate analysis, long PSAHL (> 0.5 months), metastatic disease, high biopsy Gleason scores (≥ 8) and high 
nadir PSA (> 0.4 ng mL−1) were all found to be significantly associated with short PFS.  Long PSAHL, high nadir 
PSA and short PSA doubling time (PSADT ≤ 2.0 months) were significantly associated with short OS.  There were 
no significant relationships between PSAVd and either PFS or OS.  Thus, PSAHL is a promising new independent 
predictor of survival.  Patients with long PSAHL were identified as those at high risk for a relatively short PFS and OS. 
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of patients with new diagnoses have advanced stages of 
prostate cancer.  Although various palliative therapies [1–3] 
are available, hormonal therapy is the most important 
therapy.  Although almost all prostate cancers are initially 
hormone-sensitive, the duration of responsiveness to 
hormonal therapy is heterogeneous, with some patients 
progressing to hormone-refractory prostate cancer (HRPC) 
after more than 3 years of therapy, whereas others progress 
to HRPC within a few months.  After the progression 
to HRPC stage, the disease quickly spreads.  Reliable 
treatment strategies available are limited.  An effective 

1    Introduction

Prostate cancer is one of the most common cancers in 
the world.  In China, the incidence of prostate cancer has 
been increasing sharply for a decade, and more than 50% 
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treatment option for patients with HRPC is docetaxel with 
prednisone every three weeks; this treatment has been 
shown to improve the quality of life (QoL) and to prolong 
the survival rates [4].  However, the overall survival (OS) 
is still poor for most of the patients.

Thus, predictors of disease progression and survival 
are important for urologists in making prognoses and 
in selecting the therapy that would provide the greatest 
benefit to the patient.  In earlier studies, metastatic 
disease has been identified as a predictor of prostate 
cancer progression [3], and the kinetic parameters of 
serum prostate-specific antigen (PSA), including PSA 
doubling time (PSADT) and PSA increasing velocity 
(PSAV), have also become reliable surrogate markers 
for prognosis [5, 6].  Schulman et al. [5] reported that 
the PSADT could predict the duration of responsiveness 
to deferred anti-androgen therapy.  In advanced prostate 
cancer, a PSAV of > 1.5 ng mL−1 per year was associated 
with significant increase in prostate cancer-specific 
mortality [6].  Both of these reflect increase of PSA 
and indicate the progression of the disease.  Recently, a 
new kinetic parameter, ‘PSA half-life (PSAHL)’, which 
represents the decrease of PSA levels, was reported to 
be predictive of prognoses.  A PSAHL of 1 month was 
considered a surrogate marker for responsiveness to 
chemotherapy [7].  But the value of this kinetic parameter 
in predicting progression-free survival (PFS) and OS was 
not clear.  In this study, we investigated whether PSAHL 
and PSA decreasing velocity (PSAVd) were predictors of 
survival outcomes in Chinese prostate cancer patients.

2    Materials and methods

2.1  Patient selection
We included 153 patients who had prostate ad-

enocarcinomas confirmed by prostate biopsy using the 
10-core strategy [8] at one center in Shanghai, China, 
from May 2002 to December 2007.  When prostate 
cancer was diagnosed, computed tomography (CT), 
magnetic resonance imaging (MRI) and bone scans were 
performed.  The tumor–node–metastasis (TNM) clinical 
staging, according to AJCC guidelines, was performed 
on the basis of biopsy, clinical or radiological evidence.  
In these patients, the maximal androgen blockade 
(MAB) was the only treatment strategy used from the 
time of primary diagnosis until the disease progressed 
to HRPC stage.  Patients taking other palliative therapies 
(such as radiotherapy, isotope treatment) were excluded.  
MAB included the use of luteinizing hormone-releasing 

hormone agonist (LH-RHa) or surgical castration 
combined with anti-androgen therapy (flutamide).  The 
usage and dosage were prescribed on the basis of the 
European Association of Urology (EAU) guidelines of 
2007.  After the first hormonal therapy failed, the disease 
had become an anti-androgen-independent prostate 
cancer, and a secondary hormonal therapy, including 
ketoconazole, estrogen or any another anti-androgen 
(usually bicalutamide), was given.  The anti-androgen 
was withdrawn for 4–6 weeks if the PSA continued to 
increase.  Serum testosterone was < 50 ng dL−1.

All patients received serum PSA measurements 
every 1–3 months.  Radiological examinations were 
carried out if needed.  After an average follow-up of 34 
months (range 2–101 months), 51% (78/153) of patients 
had progressed to HRPC (The definition of HRPC was 
based on the EAU guidelines of 2007).  Chemotherapy 
with docetaxel or mitoxantrone  and prednisone every 3 
weeks were used for HRPC, according to the literature [4].

2.2  Definitions and calculations of PSAHL, PSAVd, 
PSADT and PSAV

PSAHL was defined as the time required for the 
PSA concentration to decline by exactly one-half during 
the first hormonal therapy, and was calculated from the 
slope of the linear regression of the natural logarithm 
values of PSA versus time.  The equation used was 
PSAHL = −DT × log(2)/[log(PSAnadir)−log(PSAinitial)] 
[7], in which ‘PSAinitial’ and ‘PSAnadir’ are the initial PSA 
and nadir PSA during the first hormonal therapy, DT 
is the time interval between them, and ‘log’ refers to 
the natural logarithm.  If the nadir PSA value was zero 
or undetected, the nearest measurement of a non-zero 
value before it was used.  If patients could not reach a 
nadir of PSA, the last follow-up PSA was used.

The PSAVd reflected the decreasing velocity during 
the first hormonal therapy and was calculated from the 
change in serum PSA over time, using the equation: 
PSAVd = −(PSAnadir−PSAinitial)/DT.  PSAinitial, PSAnadir and 
DT were defined in the same way as in PSAHL’s equation.  
It was similar to the formula for PSAV [9, 10], but the 
PSAV reflected an increasing tendency whereas the 
PSAVd represented a decreasing tendency.  Two or more 
determinations between the PSAinitial and the PSAnadir were 
required to capture a sufficiently long time interval [11].

PSADT and PSAV were defined as factors indicating 
increasing PSA at the beginning of HRPC.  The PSADT 
was calculated as the natural log of 2 divided by the slope 
of the relationship between the log of PSA and time of 
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PSA measurement [12].  The PSAV was calculated from 
the slope of the linear regression of PSA values over time 
[13].  For PSADT and PSAV, the beginning point was the 
first PSA value in HRPC stage, and the end point was the 
last measurement of PSA during follow-up or before death.

2.3  The end point of this study
The first end point of this study was the interval 

from the first hormonal therapy to HRPC (defined as 
PFS).  The second end point was the OS, which was the 
duration from the first hormonal therapy to death.

2.4  Statistical analysis
The data collected included age, biopsy Gleason 

score of primary tumor, TNM clinical stage, method of 
hormonal therapy, chemotherapy and all available PSA 
values during the routine follow-up visits.  All of the 
information was gathered from patients’ clinical records.

The relationships between patients’ characteristics 
and their PSAHL and PSAVd were analyzed using 
Spearman’s rank correlations.  In survival analysis, 
PSAHL was categorized using different cutoff points.  
The cutoff points ranged from 0.4 to 0.7 month (which 
corresponded to the 25th percentile and 75th percentile, 
respectively, of the PSAHL range), and various cutoff 
points that differed by 0.05 month were used.  A 
PSAHL of 0.5 month was considered the optimal cutoff 
point, because it had the greatest prognostic value.  
Using a similar method, the cutoff values of 20 ng mL−1 
per month, 0.4 ng mL−1, 2 months and 5.0 ng mL−1 per 
month were chosen for PSAVd, nadir PSA, PSADT and 
PSAV, respectively.  PFS and OS were estimated using 
the Kaplan–Meier method.  Prognostic factors were 
assessed using Cox proportional hazards models.  The 
computations were performed using both SPSS 12.0 
(SPSS Inc., Chicago, IL, USA) and Stata 8.0 (Stata 
Corp., College Station, TX, USA).  A two-sided P-value 
of < 0.05 was considered statistically significant.

3    Results

3.1  Patients’ characteristics
The clinical and pathological characteristics of 

the 153 patients are shown in Table 1.  At the end 
of the follow-up, 100 patients had been treated with 
secondary hormonal therapy, of which 78 patients 
had progressed to HRPC and 64 patients were treated 
with chemotherapy (33 with docetaxel and 31 with 
mitoxantrone, with prednisone).  Of the patients with 

HRPC, 30.8% (24/78) died.  The remaining patients 
were still responsive to the first hormonal therapy.  For 
the clinical stage, 124 patients (81%) were in stage IV, 
three patients (2%) in stage III and 26 patients (17%) 
in stage II.  The medians and ranges of PSA kinetic 
parameters, including PSAHL, PSAVd, PSADT and 
PSAV, are listed in Table 1.

Table 1.  Clinical characteristics and PSA kinetic parameters of 
the patients.
                                               No. of patients     Median (range)
Age at diagnosis (years)    68.0 (44.7−85.8)
Initial PSA (ng mL−1)  100.0 (7.0−5570.0)
T stage  
     T2   85 (56) 
     T3     3 (2) 
     T4   20 (13) 
     Tx   45 (29)   
N stage  
     N0   68 (44) 
     N1   29 (19) 
     Nx   56 (37) 
M stage  
     M0   40 (26) 
     M1 106 (69) 
     Mx     7 (5)   
Biopsy Gleason score  
     ≤ 6   22 (14) 
     7   37 (24) 
     8   30 (20) 
     9   14 (9) 
     10     5 (3) 
Unknown   45 (29)   
Castration method  
     LH-RHa   80 (52) 
     Surgical   73 (48)   
PSAVd (ng mL−1 per month)    33.8 (1.3−2518.9)
PSAHL (months)      0.5 (0.1−34.2)
Nadir PSA (ng mL−1)      0.4 (0.0−69.4)
First PSA at HRPC (ng mL−1)    10.2 (0.0−268.0)
PSADT (months)      1.9 (0.2−27.5)
PSAV (ng mL−1 per month)      7.4 (0.1−341.5)
Chemotherapy  
     Docetaxel   33 (52) 
     Mitoxantrone   31 (48) 
Abbreviations: HRPC, hormone-refractory prostate cancer; LH-
RHa, luteinizing hormone-releasing hormone agonist; PSA, 
prostate-specific antigen; PSADT, prostate specific antigen 
doubling time; PSAHL, prostate-specific antigen half-life during 
the first hormonal therapy; PSAV, prostate-specific antigen 
increasing velocity at HRPC; PSAVd, prostate-specific antigen 
decreasing velocity during the first hormonal therapy.
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rapy were included for the analysis of OS.  The median 
OS was 43.5 months (mean, 43.2 months; 95% CI, 
37.9–48.4 months; range, 19.0–63.0 months).  A PSAHL 
of > 0.5 months, a nadir PSA of > 0.5 ng mL−1 and a 
PSADT of ≤ 2.0 months had significant associations 
with poor OS on univariate and multivariate analysis 
(P < 0.05, Table 4).  The OS for patients with a PSAHL 
of > 0.5 months and ≤ 0.5 months was 43.0 months 
(95% CI, 35.1–47.2 months) and 48.0 months (95% CI, 
39.6–62.0 months), respectively.  OS curves are shown 
in Figure 2.  The PSAVd was not a significant predictor 
of OS (P = 0.980).

4    Discussion

Many predictors have been identified for prostate 
cancer in earlier studies.  The serum PSA was thought 
to be correlated with cancer emergence, progression 
and efficacy of treatment [14, 15], and some scholars 
proclaimed that the ‘PSA era’ had begun.  However, 
many studies have found that serum PSA as an end 
point was unstable and heterogeneous for evaluating 
prognoses [16–18].  To improve the value of prediction, 
kinetic parameters based on PSA were developed that 
could more precisely reflect biological characteristics [7, 
13, 19, 20].  PSADT and PSAV, as kinetic parameters, 
have been shown to be predictors of prognosis in many 
retrospective studies [21–23].  For patients with radical 
prostatectomy, a PSAV of > 3.4 ng mL−1 per year was 
positively correlated with increased disease progression 
and death from prostate cancer [21].  A PSADT of < 3 
months has also been shown to predict the OS [22].  

Table 2.  Relationship between the selected variables and PSAHL and PSAVd.
                                                                                       PSAHL                                                                  PSAVd
 Spearman’s coefficient P-value Spearman’s coefficient P-value
T stage −0.027 0.792 0.298 0.003
N stage −0.131 0.212  0.318 0.002
M stage 0.146 0.096 0.138 0.115
Biopsy Gleason score −0.165 0.107 0.115 0.264
Initial PSA −0.016 0.857 0.822 < 0.001
Nadir PSA 0.491 < 0.001 0.295 0.001
First PSA at HRPC 0.367 0.002 −0.187 0.130
PSADT −0.046 0.718 −0.141 0.263
PSAV −0.324 0.216 0.342 0.347

Abbreviations: HRPC, hormone-refractory prostate cancer; PSA, prostate-specific antigen; PSADT, prostate-specific antigen doubling 
time; PSAHL, prostate-specific antigen half-life during the first hormonal therapy; PSAV, prostate-specific antigen increasing velocity 
at HRPC; PSAVd, prostate-specific antigen decreasing velocity during the first hormonal therapy.

3.2  Relationship between clinical characteristics and 
the PSAHL and PSAVd 

PSAHL was correlated with the nadir PSA and the 
first PSA at HRPC (Spearman’s coefficients were 0.491 
and 0.367, respectively, P < 0.05, Table 2).  There were no 
significant relationships between PSAHL and TNM stage, 
biopsy Gleason score, initial PSA, PSADT or PSAV.  
The PSAVd was correlated with T stage, N stage, initial 
PSA and nadir PSA (Spearman’s coefficients were 0.298, 
0.318, 0.622 and 0.295, respectively, P < 0.05, Table 2).  
We also found that there was no significant correlation 
between the PSAHL and the PSAVd (Spearman’s 
coefficient was −0.060; P = 0.494).

3.3  Analysis of the predictors for PFS
The median PFS was 22.7 months (mean, 25.8 

months; 95% confidence interval [CI], 22.0–29.6 
months; range, 4.0–82.8 months).  In a univariate 
analysis, a PSAHL of > 0.5 months was significantly 
associated with shorter PFS compared with a PSAHL of 
≤ 0.5 months; the median PFS was 17.2 months (95% 
CI, 16.4–24.0 months) and 24.6 months (95% CI, 22.0–
36.9 months), respectively (P < 0.001, curves for PFS are 
illustrated in Figure 1).  Metastatic disease, high biopsy 
Gleason score and high nadir PSA were also associated 
with poor PFS.  However, PSAVd was not positively 
correlated with PFS (P = 0.163).  On the multivariate 
Cox analysis, the four factors listed above were found to 
be significant predictors of a short PFS (Table 3).

3.4  Analysis of the predictors for OS
PSADT, PSAV, first PSA at HRPC and chemothe-
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PSADT also predicted whether the recurrence was local 
or systemic; men with a long PSADT (≥ 6 months) 

Figure 1.  Progression-free survival (PFS, which was defined as 
the time interval from hormonal therapy to hormone-refractory 
prostate cancer) according to prostate-specific antigen half-
life (PSAHL) during the first hormonal therapy. Differences in 
survival were tested by the log-rank test (P =  0.0001). 

Figure 2. Overall survival (OS) according to prostate-specific 
antigen half-life (PSAHL) during the first hormonal therapy. 
Differences in survival were tested by the log-rank test (P = 
0.026).  

Table 3.  Cox proportional hazards analysis of various clinical and pathological characteristics and PSA kinetic parameters in predicting PFS.
                                                                                   Univariate analysis                               Multivariate analysis
  P-value       HR (95% CI)      P-value       HR (95% CI)
Age at diagnosis ≤ 70 vs. > 70 0.297 1.28 (0.80−2.06)  
Initial PSA ≤ 100 vs. > 100 0.848 1.05 (0.66−1.67)  
T stage T1+T2 vs. T3+T4 0.617 0.82 (0.38−1.77)  
N stage N0 vs. N1 0.813 1.09 (0.55−2.16)  
M stage M0 vs. M1 0.002 2.53 (1.41−4.56) 0.005 3.84 (1.49−9.91)
Biopsy Gleason score < 8 vs. ≥ 8 0.036 1.89 (1.04−3.42) 0.009 2.51 (1.26-4.98)
Castration method LH-RHa vs. surgical 0.206 0.69 (0.39−1.22)  
PSAVd ≤ 20 vs. > 20 0.163 1.47 (0.86−2.52)  
PSAHL ≤ 0.5 vs. > 0.5                      < 0.001 2.71 (1.63−4.51) 0.014 2.47 (1.20−5.06)
Nadir PSA ≤ 0.4 vs. > 0.4 0.008 2.11 (1.22−3.66) 0.002 3.06 (1.51−6.22)

Abbreviations: CI, confidence interval; HR, hazard ratio; LH-RHa, luteinizing hormone-releasing hormone agonist; PFS, progression-
free survival; PSA, prostate-specific antigen; PSAHL, prostate-specific antigen half-life during the first hormonal therapy; PSAVd, 
prostate-specific antigen decreasing velocity during the first hormonal therapy.
Metastatic disease, high biopsy Gleason score, long PSAHL (> 0.5 month) and high nadir PSA (> 0.4 ng mL−1) were positively 
correlated with short PFS, P < 0.05.

were more likely to have a local recurrence, whereas 
men with a short PSADT (< 6 months) were more 
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Table 4.  Cox proportional hazards analysis of various clinical and pathological characteristics and PSA kinetic parameters in predicting OS.
                                                                                      Univariate analysis                             Multivariate analysis
  P-value       HR (95% CI) P-value     HR (95% CI)
Age at diagnosis ≤ 70 vs. > 70 0.269 0.61 (0.25−1.47)  
Initial PSA ≤ 100 vs. > 100 0.567 1.27 (0.56−2.88)  
T stage T1+T2 vs. T3+T4 0.394 1.74 (0.49−6.25)  
N stage N0 vs. N1 0.220  1.96 (0.67−5.76)  
M stage M0 vs. M1 0.149 2.47 (0.72−8.40)  
Biopsy Gleason score < 8 vs. ≥ 8 0.072 2.62 (0.92−7.48)  
Castration method LH-RHa vs. surgical 0.526 0.73 (0.27−1.95)  
PSAVd ≤ 20 vs. > 20 0.980  1.01 (0.42−2.44)  
PSAHL ≤ 0.5 vs. > 0.5 0.026 3.10 (1.15−8.37) 0.026   3.41 (1.16−10.06)
Nadir PSA ≤ 0.4 vs. > 0.4 0.041 8.06 (1.09−59.8) 0.024 10.20 (1.37−76.17)
First PSA at HRPC ≤ 10 vs. > 10 0.229 1.65 (0.73−3.72)  
Chemotherapy Docetaxel vs. mitoxantrone 0.092 0.48 (0.20−1.13)  
PSAV ≤ 5.0 vs. > 5.0 0.143 1.52 (0.81−3.73)  
PSADT ≤ 2.0 vs. > 2.0 0.001 5.70 (2.01−15.56) < 0.001   8.12 (2.73−24.16)
Abbreviations: CI, confidence interval; HR, hazard ratio; HRPC, hormone-refractory prostate cancer; LH-RHa, luteinizing hormone-
releasing hormone agonist; OS: overall survival; PSA, prostate-specific antigen; PSADT, prostate specific antigen doubling time; 
PSAHL, prostate-specific antigen half-life during the first hormonal therapy; PSAV, prostate-specific antigen increasing velocity; 
PSAVd, prostate-specific antigen decreasing velocity during the first hormonal therapy.
Long PSAHL (> 0.5 months), high nadir PSA (> 0.4 ng mL−1) and short PSADT (≤ 2.0 months) were positively correlated with short 
OS, P < 0.05.

likely to have a systemic recurrence [23].
These parameters focused on increase in serum 

PSA, which indicated disease progression.  After 
specific therapies, serum PSA tends to decrease.  Many 
studies have shown that PSA decline of > 50% is 
associated with survival for HRPC, and thus it became 
the end point for responses to therapies [24, 25].  In 
particular, the PSAHL was shown to be a significant 
predictor of disease recurrence and survival [7, 26].  
Banu et al. [7] showed that PSAHL dynamics predicted 
OS.  They defined three response categories according 
to PSAHL dynamics: responders (patients in whom 
PSAHL decreased initially and then increased), late 
progressors (patients in whom PSAHL continued to 
increase) and initial progressors (patients in whom 
PSAHL was decreased initially and then continued to 
decrease), and the OS was 27, 19.7 and 12.3 months, 
respectively (P = 0.0001).  Patients who were responders 
exhibited longer survival than those in other categories.  
However, most reports focused on HRPC, and few 
studies focused on the decrease in serum PSA during 
the hormonal sensitive stage.  Recently, Park et al.  
[27] suggested that PSAHL was a prognostic factor 
for response to androgen deprivation therapy.  But the 

value of the decrease in predicting the outcome was 
still not clear.  In this study, we added ‘time’ as a factor 
along with the decline amplitude of PSA during the 
hormonal therapy and defined two kinetic parameters—
PSAHL and PSAVd.  We tried to find the relationship 
between the decreasing status of PSA and the prognosis 
of prostate cancer.

Serum PSA of all patients in our study decreased 
after hormonal therapy and the response patterns 
were different; in some patients serum PSA could be 
decreased quickly, whereas in others the nadir PSA 
was reached over a long period of time.  Thus, PSAHL 
was calculated according to the equation given above 
and the cutoff point of 0.5 month provided the greatest 
discrimination between the two groups defined by 
the outcome.  The median PFS for patients with short 
PSAHL (which meant ≤ 0.5 month) was 7 months 
longer than that for patients with long PSAHL (> 0.5 
month).  This difference was significant in univariate 
and multivariate analyses, and the risk of progression 
for patients with long PSAHL was two times greater 
than that for patients with short PSAHL, which 
suggested that long PSAHL during hormonal therapy 
predicted a short duration of hormonal sensitiveness.  
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For the analysis of OS, the long PSAHL was still a 
predictor of shorter OS.  The survival of patients with 
long PSAHL was 5 months shorter than that of patients 
with short PSAHL.  The hazard ratio for death for 
the two groups was 3.41 (95% CI, 1.16–10.06).  One 
possible explanation was that serum PSA fluctuations 
reflected the change of tumor burden; thus, a short 
PSAHL might mean a higher percentage of hormonal 
sensitive cancer cells and a better efficacy of hormonal 
therapy for these patients.

The positive correlation between the PSAHL and 
the nadir PSA indicated that the shorter the PSAHL 
during hormonal therapy, the lower the nadir PSA.  The 
nadir PSA has been considered as a prognostic factor 
in earlier reports, as well as in our study; therefore, 
the relationship between the PSAHL and the nadir 
PSA provided more evidence that the PSAHL was 
a new predictor of PFS and OS.  More importantly, 
the PSAHL might predict the outcome earlier than 
the nadir PSA, especially for patients who could not 
reach the nadir PSA.  The PSAHL had a tendency to 
be associated with metastatic disease, but it was not 
significant.  There was no correlation between the 
PSAHL and initial PSA, even though the latter was 
used to calculate the PSAHL.

The PSAVd reflected the absolute decrease in 
PSA over time.  In our study, it was another factor 
related to the decline in serum PSA; however, univariate 
and multivariate analyses did not show that it was a 
significant predictor.  Although some studies have 
reported that PSAV in HRPC was positively correlated 
with prognosis, PSAVd during hormonal therapy was 
not as predictive.

In our study, PSADT was another independent 
predictor of OS for patients with HRPC.  Patients with 
a PSADT of ≤ 2.0 months exhibited poor survival.  Our 
findings were similar to those reported in the earlier 
literature [28].  However, PSAV was not a significant 
predictor, although there was a tendency for differences 
in this measure by outcome.  One possible reason for 
this may be the limited numbers of HRPCs (only 78 
cases).

The predictive value of the biopsy Gleason score 
of the primary tumor is controversial.  Some studies 
have reported that patients with high Gleason scores 
(≥ 8) had poor prognoses [29], but others found that 
the Gleason scores had limited prognostic value for 
prostate cancer patients.  Our study suggested that the 
biopsy Gleason score could predict PFS, but not OS.

For patients with HRPC, docetaxel with prednisone 
every three weeks was the standard chemotherapy, 
and it prolonged survival [3].  In our study, the OS 
for the docetaxel group was 6 months longer than that 
of patients in the mitoxantrone group, although this 
difference was not significant.

Although we were able to provide some important 
data on the predictive value of certain measures for the 
prediction of prostate cancer outcomes, this study had a 
few limitations.  For example, for patients with HRPC, 
this study did not include measures of hemoglobin, 
which has been considered a prognostic factor, because 
during data collection, the data on hemoglobin were 
incomplete.  The absence of this data could limit the 
application of this model in predicting OS, although it 
would not have influenced the value of the model for 
prediction of PFS.

In conclusion, for Chinese patients with prostate 
cancer, the PSAHL may be a new independent predictor 
of PFS and OS.  A PSAHL of ≤ 0.5 months identified 
men who were at low risk for short PFS and OS.  The 
PSAHL would aid urologists in making better treatment 
strategies and judging the prognosis of their patients.
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