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A B S T R A C T

Purpose
Among patients with biochemical recurrence after radical prostatectomy, we found previously that
postoperative prostate-specific antigen doubling time (PSADT) was associated with risk of
prostate cancer death. However, given the small number of patients in the highest risk PSADT
subgroup, it is unclear which PSADT subgroups contribute the greatest to prostate cancer–specific
death and how this influences all-cause mortality.

Patients and Methods
This study was a retrospective analysis of 379 patients treated with radical prostatectomy
between 1982 and 2000 who had a biochemical recurrence and PSADT data available. Mean and
median follow-up after surgery was 11.4 (standard deviation, 5.4) and 11.0 years, respectively
(range, 1.6 to 23.0 years).

Results
Shorter PSADT was significantly associated with prostate cancer–specific and all-cause mortality
(P � .001). Although patients with a PSADT less than 3 months were at the greatest risk of death,
because of the limited number of patients in this group, they accounted for only 13% of prostate
cancer deaths at 15 years after biochemical recurrence, whereas patients with an intermediate
PSADT (3.0 to 8.9 months) accounted for 58% of all prostate cancer deaths. Among patients with
a PSADT less than 15 months, prostate cancer accounted for 90% of all deaths. Only patients in
the slowest PSADT subgroup (� 15 months) had a greater risk of competing-causes mortality
compared with that from prostate cancer.

Conclusion
Among a select cohort of young, healthy patients with PSA recurrence after radical prostatectomy
and a PSADT less than 15 months, prostate cancer accounted for an estimated 90% of all deaths
by 15 years after recurrence. The majority of prostate cancer deaths occurred among patients with
an intermediate PSADT (3.0 to 8.9 months).

J Clin Oncol 25:1765-1771. © 2007 by American Society of Clinical Oncology

INTRODUCTION

Although radical prostatectomy (RP) offers excel-
lent long-term cancer control, one in three patients
experience a prostate-specific antigen (PSA) recur-
rence within 10 years.1-4 Many patients have an in-
dolent course with a median time from recurrence
to prostate cancer death of 16 years.5 However, pros-
tate cancer patients today are often younger6 and
have an extended natural life expectancy with fewer
competing mortality causes. Thus, a slowly progres-
sive clinical course may result in prostate cancer
death. Moreover, not all patients experience indo-

lent disease progression; some patients experience
rapid progression and early death.

To stratify patients according to risk, we stud-
ied previously 379 patients with PSA recurrence af-
ter RP and identified three risk factors for prostate
cancer–specific mortality: time to PSA recurrence,
postrecurrence PSA doubling time (PSADT), and
pathologic Gleason sum.5 Among these factors,
PSADT was the strongest prognostic factor. Similar
to results from other studies, we found that PSADT
less than 3 months was strongly associated with
prostate cancer–specific mortality.7 However, the
number of patients in this high-risk category was
small (6% in our cohort). Thus, if this group of men,
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due to the limited numbers, constitutes only a small percentage of all
prostate cancer deaths, then focusing aggressive secondary treatments
and clinical trials solely on these men will have a limited impact on
reducing overall prostate cancer mortality.

In this study, we sought to test the age-old adage that most
patients die with their prostate cancer not as a result of it, by identify-
ing the PSADT group that had the greatest contribution to prostate
cancer–specific and all-cause mortality. To accomplish this, we used
the same cohort of 379 patients with PSA recurrence we described
previously, but with slightly longer follow-up.5 We focused on PSADT
because in our prior analyses PSADT was the strongest risk factor for
prostate cancer death5 and has been associated consistently with pros-
tate cancer death in other series.7-9

PATIENTS AND METHODS

Patient Population

The institutional review board at Johns Hopkins University (Baltimore,
MD) approved this study, and when required, written informed consent was
obtained. We identified 5,100 patients with prostate adenocarcinoma treated
by RP at the Johns Hopkins Hospital from April 1982 to December 2000 with
follow-up data available. During a mean follow-up of 6.3 (standard deviation
[SD], 4.5) and median follow-up of 5 years, 997 patients (20%) developed a
biochemical recurrence (single postoperative PSA � 0.2 ng/mL).10 Of these
997 patients, 411 patients had data available to calculate PSADT (� two PSA
values separated by � 3 months within 2 years after recurrence and no adju-
vant radiation or hormonal therapy before recurrence). There were no signif-
icant differences between those with known or unknown PSADT data for time
to recurrence (log-rank, P � .53) or time from recurrence to prostate cancer–
specific (log-rank, P � .41) or all-cause mortality (log-rank, P � .16).

Of the 411 patients with PSA recurrence and known PSADT data, those
who received preoperative radiation (n � 2) or hormonal therapy (n � 10)
were excluded. Patients who received salvage radiation with a durable PSA
response (� 2 years) were considered to have local-only recurrence and to
have been cured by surgery plus radiation, and were excluded (n � 20).
Patients who underwent salvage radiation but did not achieve a durable PSA
response were considered to have distant failure and were included (n � 22).
These exclusions resulted in a total of 379 patients.

In general, our postoperative surveillance was as follows: PSA determi-
nations and rectal examinations every 3 months for year 1, semiannually for
year 2, and yearly thereafter. After PSA recurrence, PSA was measured every 6
to 12 months. PSA values were obtained either at Johns Hopkins Hospital or at
a local laboratory near the patient. In general, but not always, the same labo-
ratory and assay were used to measure PSA values in a given patient.

Prostate cancer death was defined as death in any patient with metastasis
that showed progression after hormonal therapy or death in any patient not
treated with hormonal therapy but with widespread metastases without an-
other obvious cause of death.

Determination of PSADT

PSADT was calculated by the natural log of 2 (0.693) divided by the slope
of the linear regression line of natural log of all PSA values obtained within the
first 2 years after biochemical recurrence.11 Thus, PSADT was not calculated
until after PSA recurrence and all PSA values used were � 0.2 ng/mL. The
mean and median number of PSA values used to calculate PSADT was 4.1
(SD, 1.7) and 4, respectively (range, two to 11). Patients (n � 7) with a negative
or zero PSADT (no increase in PSA) were assigned a PSADT of 100 months.
All PSA values were obtained before subsequent therapy (radiation or hor-
monal). In a subset (n � 100), frozen banked sera collected at the time of
routine postoperative visits before the introduction of the PSA assay were used
to measure PSA retrospectively.

Statistical Analysis

The distribution of clinicopathologic characteristics across PSADT cate-
gories was assessed using the �2 test for categoric variables and analysis of
variance for continuous variables. Preoperative PSA (logarithmically trans-
formed), age, and time to recurrence were considered as continuous variables.
Clinical stage (T1, T2, and T3), Gleason sum (2 to 6, 7, and 8-10), race (white
and nonwhite), and binary adverse pathologic features were considered as
categoric variables.

The association between PSADT and time from recurrence to death was
examined using Cox proportional hazards regression. For multivariable anal-
ysis, a forward-stepwise Cox proportional hazards model was used with
P � .15 determining which variables to enter into the model. The variables
considered for entry included preoperative PSA, clinical stage (T1 v T2/3),
surgical margin status, extraprostatic extension, seminal vesicle invasion,
lymph node metastasis, pathologic Gleason sum (� 7 v � 8), age at recurrence
(continuous), time from surgery to recurrence (� 3 years v � 3 years), and
PSADT. The analyses were repeated using a backwards-stepwise selection to
ensure that the results were insensitive to the statistical approach used. The
possibility of a time effect was examined by comparing the Kaplan-Meier
survivorship curves for patients treated before 1990 versus in 1990 or later.
Given that these curves were almost identical and the Cox model estimates
were also representative of the curves, we concluded that any time effect in
these data was minimal. Moreover, year of surgery as a continuous variable
was unrelated to risk of prostate cancer–specific (P � .83) or all-cause
death (P � .29).

The proportional hazards assumption of the Cox model was tested
through the graphical examination of the log-log plots of the variables used in
the model. These plots formed approximate parallel straight lines as required.
In addition, internal validation of the model was tested by comparing the
Kaplan-Meier and Cox estimated values for several subsets that were defined
using factors not included in the Cox model. In these cases, the estimated
points at the death times appeared randomly scattered about the Kaplan-
Meier curves. The predictive performances of PSADT and the entire multiva-
riable model for risk of prostate cancer–specific and overall survival were
assessed using the concordance index C.12 Competing risks analysis13 and
nonparametric CIs14 were used to assess the risk of prostate cancer–specific
deaths and deaths not related to prostate cancer.

Given that in some men, the first documented elevated PSA value was
more than 0.2 ng/mL, it was impossible to determine the earliest date at which
the PSA was exactly 0.2 ng/mL. As such, the true recurrence date for some men
was unknown. Given that all analyses used recurrence time as time zero, we
evaluated whether this uncertainty regarding the true recurrence date affected
our results. Specifically, we used the value of the first elevated PSA and the
PSADT (assuming equivalently that the increase in PSA follows an exponential
distribution) to estimate the time at which the PSA value would have been
0.2 ng/mL. Men in whom this estimated time was before surgery were assigned
a recurrence date of 1 month. When using this estimated recurrence date,
the 15-year survival estimates and hazard ratios all fell within the 95% CI of
the values when the documented recurrence date was used (data not
shown). Therefore, the documented recurrence date was used throughout.
All statistical analyses were performed using STATA 9.1 (Stata Corp,
College Station, TX).

RESULTS

Association Between PSADT and

Clinicopathologic Characteristics

Patients with a shorter PSADT had earlier PSA recurrences
(P � .001), higher biopsy (P � .001) and RP Gleason sums (P � .001),
and were less likely to have positive surgical margins (P � .06) or
extraprostatic extension (P � .04) but more likely to have seminal
vesicle invasion (P � .01) or lymph node involvement (P � .005;
Table 1). Short PSADT was associated significantly with younger age
at PSA recurrence (P � .001) but not age at surgery (P � .55).
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Prognostic Factors for Prostate Cancer–Specific and

All-Cause Mortality

Mean and median time to recurrence was 3.1 (SD, 3.1 years)
and 2.0 years, respectively. Mean and median follow-up after sur-
gery was 11.4 (SD, 5.4 years) and 11.0 years, respectively (range, 1.6
to 23.0 years). Mean and median follow-up after recurrence was 8.2
(SD, 4.4 years) and 7.3 years, respectively. During this time, 79
(21%) patients died as a result of prostate cancer and 23 patients
(6%) died as a result of other causes. The 5-, 10-, and 15-year
overall all-cause survival rates were 94% (95% CI, 91% to 96%),
72% (95% CI, 66% to 78%), and 54% (95% CI, 45% to 61%),
respectively (Fig 1A).

Shorter PSADT, earlier biochemical recurrence, and pathologic
Gleason sum � 8 were all associated with prostate cancer–specific and
all-cause mortality (Table 2). Older age at recurrence was associated
with all-cause but not prostate cancer–specific mortality. The concor-

dance index C of PSADT as a continuous variable to estimate time to
prostate cancer–specific and all-cause death was 0.82 and 0.75, respec-
tively, compared with 0.83 and 0.72 for the full multivariable model
that included all significant risk factors.

We explored various PSADT cut points by dividing patients into
groups based on 3-month increments in PSADT: less than 3.0, 3.0 to
5.9, 6.0 to 8.9, 9.0 to 11.9 months, and so on. The PSADT groups were
then examined as a categoric variable in multivariable analysis and
categories with similar hazard ratios for prostate cancer–specific death
were combined. Analogous to our prior analysis,5 this resulted in
PSADT being divided into the following groups: less than 3.0, 3.0 to
8.9, 9.0 to 14.9, � 15.0 months (Table 2). The concordance index C of
PSADT as a categoric variable to estimate time to prostate cancer–
specific and all-cause death was 0.81 and 0.74, respectively, compared
with 0.83 and 0.77 for the full multivariable model that included all
significant risk factors.

Table 1. Clinical and Pathologic Features of Patients Undergoing Radical Prostatectomy With a PSA Recurrence Segregated by Postrecurrence PSADT

Feature

PSADT (months)

� 3.0 3.0-8.9 9.0-14.9 � 15.0

P�No. % No. % No. % No. %

No. of patients 23 6 119 31 79 21 158 42
Years to PSA recurrence � .001

Median 0.7 1.1 2.8 3.2
Mean 1.5 1.9 3.5 4.0
SD 1.8 2.3 3.0 3.4

Race .61
White 23 100 112 94 74 94 151 96
Nonwhite 0 0 7 6 5 6 7 4

Age, years
At surgery .55†

Mean 59.4 59.1 59.9 60.2
SD 7.7 5.6 6.0 6.5

At PSA recurrence � .001†
Mean 61.4 61.5 63.9 65.0
SD 8.5 5.8 6.9 7.6

Preoperative PSA, ng/mL .65†
Median 8.5 10.8 11.2 10.6
Mean 10.4 15.3 12.6 15.3
SD 7.9 16.2 7.5 17.5

Biopsy Gleason sum � .001
2-6 8 36 41 35 42 53 82 53
7 5 23 55 47 27 34 59 38
8-10 9 41 21 18 10 13 13 8

Clinical stage .48
T1 7 32 22 19 16 21 28 18
T2 13 59 86 74 59 76 120 78
T3 2 9 9 8 3 4 6 4

Pathologic Gleason sum � .001
2-6 1 4 5 4 10 13 38 24
7 4 17 63 53 45 57 83 53
8-10 18 78 51 43 24 30 37 23

Positive surgical margins 9 39 45 38 43 54 81 51 .06
Extraprostatic extension 18 78 102 86 76 96 141 89 .04
Seminal vesicle invasion 8 35 57 48 32 41 46 29 .01
Lymph node involvement 9 39 53 45 22 28 40 25 .005

Abbreviations: PSA, prostate-specific antigen; PSADT, PSA doubling time; SD, standard deviation.
�P value by �2 except where noted.
†P value by analysis of variance.
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Fig 1. Fifteen-year actuarial Kaplan-Meier prostate cancer–specific and all-cause estimated risk of death among patients with a prostate-specific antigen (PSA)
recurrence after radical prostatectomy. (A) All patients with PSA recurrence; (B) patients with a PSA doubling time (PSADT) less than 3 months; (C) patients with a
PSADT 3.0 to 8.9 months; (D) patients with a PSADT less than 9.0 to 14.9 months; (E) patients with a PSADT � 15 months. Please note that in (B) the lines for prostate
cancer–specific and all-cause mortality are superimposed.
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PSADT and Risk of Prostate Cancer–Specific and All-

Cause Death at 15 Years Postrecurrence

Using actuarial competing risk analysis, the 15-year postrecur-
rence estimated number of prostate cancer–specific and all-cause
deaths among the 379 patients are shown in Table 3. When stratified
by PSADT, prostate cancer was estimated to account for � 92% of
deaths among patients with a PSADT less than 9 months (Fig 1B and
1C), 78% (Fig 1D) of deaths among men with a PSADT of 9.0 to 14.9
months, but only 35% of deaths among patients with a PSADT � 15
months (Fig 1E).

Although patients with a PSADT less than 3 months were at the
greatest risk of prostate cancer–specific death, because of the small
numbers in this group (n � 23; 6%), these patients were estimated to

account for only 13% (95% CI, 7% to 20%) of prostate cancer–specific
deaths. Men with a PSADT 3.0 to 8.9 months, because of the larger
numbers in this group (n � 119; 31%) and the elevated risk of prostate
cancer–specific death relative to longer PSADT groups, were esti-
mated to account for 58% (95% CI, 38% to 89%) of prostate cancer–
specific deaths. Similar patterns were observed when all-cause death was
estimated, with patients with a PSADT 3.0 to 8.9 months accounting for
48%(95%CI,33%to68%)ofdeaths,whereaspatientswithaPSADTless
than 3 months accounted for 10% (95% CI, 6% to 15%) of deaths.

Effect of Early Hormonal Therapy

Of the 379 patients, 54 received hormonal therapy before metas-
tasis. There was no significant association between PSADT and early

Table 2. Cox Proportional Hazards Analysis of Factors Predicting Time From PSA Recurrence to Prostate Cancer–Specific and All-Cause Death

Factor HR 95% CI � SE P

PSADT as a continuous variable
Time to prostate cancer–specific mortality

PSA doubling time (in months) 0.92 0.89 to 0.95 �0.09 0.02 � .001
Pathologic Gleason sum (� 8 v � 8) 1.42 1.13 to 1.77 0.35 0.11 .002
Years from surgery to PSA recurrence (� 3 v � 3) 2.28 1.23 to 4.24 0.83 0.32 .01

Time to all-cause mortality
PSA doubling time, months 0.98 0.97 to 0.99 �0.02 0.01 .01
Pathologic Gleason sum (� 8 v � 8) 1.33 1.09 to 1.62 0.29 0.10 .005
Older age at PSA recurrence 1.03 1.00 to 1.07 0.03 0.02 .04
Years from surgery to PSA recurrence (� 3 v � 3) 1.58 0.99 to 2.53 0.46 0.24 .06

PSADT as a categorical variable
Time to prostate cancer–specific mortality

PSA doubling time, months (relative to � 15.0 months)
� 3.0 24.89 10.56 to 58.65 3.21 0.42 � .001
3.0-8.9 8.01 3.90 to 16.44 2.08 0.37 � .001
9.0-14.9 3.09 1.36 to 7.02 1.13 0.44 .01

Pathologic Gleason sum (� 8 v � 8) 1.35 1.07 to 1.71 0.30 0.12 .01
Years from surgery to PSA recurrence (� 3 v � 3) 2.55 1.35 to 4.82 0.94 0.32 .004

Time to all-cause mortality
PSA doubling time, months (relative to � 15.0 months)

� 3.0 11.46 5.69 to 23.09 2.44 0.36 � .001
3.0-8.9 4.35 2.57 to 7.35 1.47 0.27 � .001
9.0-14.9 1.53 0.80 to 2.91 0.42 0.33 .20

Pathologic Gleason sum (� 8 v � 8) 1.21 0.98 to 1.49 0.19 0.11 .07
Older age at PSA recurrence 1.05 1.01 to 1.09 0.05 0.02 .01
Years from surgery to PSA recurrence (� 3 v � 3) 1.65 1.00 to 2.71 0.50 0.25 .05

Abbreviations: PSA, prostate-specific antigen; HR, hazard ratio; PSADT, PSA doubling time; SE, standard error of the �.

Table 3. Fifteen-Year Actuarial Competing Risk Estimate of Number of Total Deaths, Prostate Cancer–Specific Deaths, and Deaths Not Caused by
Prostate Cancer Stratified by PSADT Among Patients Who Experienced a Biochemical Recurrence After Radical Prostatectomy (N � 379)

PSADT (months)
No. of

Patients

Estimated Deaths
Portion of All-Cause
Mortality Caused by

Prostate CancerTotal
Caused by Prostate

Cancer
Not Caused by
Prostate Cancer

No. 95% CI No. 95% CI No. 95% CI % 95% CI

� 3.0 23 18 13 to 22 18 11 to 21 0 0 to 3 100 80 to 100
3.0-8.9 119 85 69 to 100 79 60 to 93 6 2 to 14 93 81 to 98
9.0-14.9 79 32 19 to 50 25 13 to 39 7 1 to 20 78 39 to 98
� 15.0 158 43 28 to 65 15 6 to 30 28 15 to 45 35 12 to 67
All patients 379 178 146 to 208 137 105 to 160 41 25 to 66 77 61 to 86

Abbreviation: PSADT, prostate-specific antigen doubling time.

PSA Doubling Time Versus Overall Survival
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hormonal therapy (�2, P � .47). Analogous to when the entire cohort
was examined, when patients treated with early hormonal therapy
were excluded, patients with a PSADT of 3.0 to 8.9 months had the
greatest contribution to prostate cancer–specific and all-cause mortal-
ity, and the 15-year actuarial estimates of all-cause and prostate cancer
deaths closely mirrored the findings from the entire cohort.

DISCUSSION

We reported previously the natural history of recurrent prostate can-
cer can be indolent, with a 16-year median time to death as a result of
prostate cancer.5 Although the current analyses confirm the often slow
course of recurrent prostate cancer, they suggest that of patients who
die during the first 15 years after recurrence, 77% of deaths are attrib-
utable to prostate cancer. Moreover, prostate cancer accounted for
90% of deaths among patients with a PSADT less than 15 months.
Although patients with a PSADT less than 3 months were at the
greatest risk of prostate cancer–specific and overall death, because of
small numbers in this group, they accounted for only 13% of prostate
cancer deaths. Only among patients with a PSADT � 15 months was
the risk of death as a result of prostate cancer low enough that com-
peting causes of mortality were greater. These findings suggest that
with continued follow-up, recurrent prostate cancer in young healthy
patients is often a fatal disease and most patients in the current study
with a PSA recurrence after RP died as a result of their cancer, rather
than with their cancer.

PSADT is strongly associated with progression11,15,16 and pros-
tate cancer–specific death.5,7-9 However, among our select cohort,
only 6% of patients were in the highest risk PSADT group. In less-
select cohorts (ie, military and community settings), 12% of patients
with recurrence after surgery had PSADT less than 3 months.7 Thus,
regardless of the practice setting, this highest risk group represents a
minority. The high risk of death as a result of prostate cancer among
this group translates into the fact that with short follow-up, most
deaths occur among this group. However, with longer follow-up,
patients with slower PSADT begin to die, and by 15 years after recur-
rence, the group with PSADT less than 3 months is estimated to
account for only 13% of all deaths as a result of prostate cancer.

The age-old adage is that patients are more likely to die with
rather than as a result of their prostate cancer. However, patients
today are younger, with fewer competing causes of mortality. A study
from Cancer of the Prostate Strategic Urologic Research Endeavor
(CaPSURE), a community based prostate cancer registry, found that
the average age at diagnosis was 65 years and 28% were younger than
age 60 years.6 The average age at RP in contemporary series is 57 to 61
years, depending on the practice setting.17-20 Thus, although the cur-
rent historical study represents a select group of young, healthy pa-
tients, the similarity of age (59 years) to the age of contemporary patients
suggests that the current data may be relevant to present patients.

Median life expectancy for a 60-year-old male is 20.3 years.21

Given this long natural life expectancy, events occurring 15 years or
later after recurrence can influence overall survival. Indeed, among
patients with a slow to intermediate PSADT (9.0 to 14.9 months),
given a 15-year follow-up, 41% of patients were expected to die, with
78% of deaths attributable to prostate cancer. Alternatively, older
patients face greater competing mortality risks and only those at the
highest risk of early death as a result of prostate cancer are likely to die
as a result of prostate cancer. The importance of age as a prognostic

factor was highlighted by the fact that age at recurrence was signifi-
cantly related to all-cause mortality. In the future, if age at surgery
continues to decline and life expectancy continues to improve, and in
the absence of improved secondary therapies, it is possible that pros-
tate cancer–specific mortality will have an even greater contribution to
all-cause mortality among patients with PSA recurrences.

We focused our analyses on PSADT because it has been linked
consistently with prostate cancer–specific death among patients with
recurrence after RP.5,7-9 Indeed, PSADT alone had a concordance
index C for estimating prostate cancer–specific and all-cause death of
0.81 and 0.74, respectively. Moreover, although on multivariable anal-
ysis time to recurrence and Gleason sum were also independent fac-
tors, their contribution to risk assessment was small, as evidenced by
only modest improvements in the concordance index C when these
factors were added to the model. It is important to recognize that all
three prognostic factors are highly correlated. Thus, it is difficult to
determine the true independent contribution of each factor.

In the current study, 54 patients received hormonal therapy
before metastasis. Exclusion of these patients did not materially
change our findings. The current study in which most patients did not
receive early hormonal therapy allows a unique insight into the natural
history of prostate cancer. Because hormonal therapy can delay me-
tastasis,22,23 many patients today receive early hormonal therapy, al-
though whether this affects prostate cancer–specific or overall survival
remains controversial.

PSA and PSADT are time-dependent factors. We calculated
PSADT assuming that PSA increased exponentially during the first 2
years after recurrence. Therefore, although the PSADT may not have
been calculable in some patients until the end of the second year
because no second PSA value was available until then, the calculated
PSADT at that point was presumed to be the PSADT at the time of
biochemical recurrence. However, it is plausible that in the long term,
PSADT values may not be stable. Future studies are needed to address
whether changes in PSADT over time reflect changing risk of death as
a result of prostate cancer. The risk of non–prostate cancer death is
highly dependent on patient age. As such, the fact that the patients in
the current series were relatively young and healthy likely accounted
for the low risk of non–prostate cancer death. Therefore, the estimates
in the current study may not apply to older patients with greater risk of
competing mortality. The overall numbers of patients and deaths in
the current study are small. Consequently, the CIs for some subsets are
high. In particular, because the Gleason sum, time to recurrence, and
PSADT are highly related, the CIs generated in Table 2 must be viewed
with caution. Finally, these results need to be confirmed in other
studies. Until that time, these results should be viewed as preliminary.

In conclusion, among a select cohort of young, healthy patients
treated with RP who experienced a biochemical recurrence, 15-year
actuarial survival estimates suggest that death as a result of prostate
cancer will account for 77% of all deaths and 90% of deaths among
patients with a PSADT less than 15 months. Although patients with a
PSADT less than 3 months were at the greatest risk of death as a result
of prostate cancer, the majority of deaths as a result of prostate cancer
occurred among patients with a PSADT of 3.0 to 8.9 months.
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