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BACKGROUND. The University of California, San Francisco (UCSF) Cancer of the
Prostate Risk Assessment (CAPRA) is a novel preoperative index which predicts
the risk of biochemical recurrence after radical prostatectomy. The performance
of the index is at least as good as the best available instruments based on clinical
variables, and the 0 to 10 score is simple to calculate for both clinical and
research purposes. This study used a large external dataset to validate CAPRA.
METHODS. Data were abstracted from the Shared Equal Access Regional Cancer
Hospital (SEARCH) database, a registry of men who underwent radical prostatec-
tomy at 4 Veterans Affairs and 1 active military medical center. Of 2096 men in
the database, 1346 (64%) had full data available to calculate the CAPRA score.
Performance of the CAPRA score was assessed with proportional hazards regres-
sion, survival analysis, and the concordance (c) index.

RESULTS. Of the studied patients, 41% were non-Caucasian, and their mean age
was 62 years. Twenty-six percent suffered recurrence; median follow-up among
patients who did not recur was 34 months. The hazard ratio (HR) for each
1-point increase in CAPRA was 1.39 (95% CI [confidence interval], 1.31-1.46).
The 5-year recurrence-free survival rate ranged from 86% for CAPRA 0-1
patients to 21% for CAPRA 7-10 patients. Increasing CAPRA scores were signifi-
cantly associated with increasing risk of adverse pathologic outcomes. The
c-index for CAPRA for the validation set was 0.68, compared with 0.66 for the
original development set.

CONCLUSIONS. The UCSF-CAPRA accurately predicted both biochemical and
pathologic outcomes after radical prostatectomy among a large, diverse, cohort
of men. These results validated the effectiveness of this powerful and straightfor-
ward instrument. Cancer 2006;107:2384-91. © 2006 American Cancer Society.
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W ith an expected incidence of 234,460 in the
United States in 2006 and an estimated mortal-
ity of 27,350, prostate cancer is the most common
noncutaneous human malignancy, and it supersedes
all neoplasms except lung and colorectal in terms of
mortality burden among men.' However, the natural
history of this disease can be quite protracted,” and
definitive therapy, although effective in reducing can-
cer-specific and overall mortality,” may exert a signif-
icant effect on health-related quality of life.* Risk
classification at time of diagnosis aims to help iden-
tify who among diagnosed patients would be likely
to do well on active surveillance, who should be trea-
ted immediately with local monotherapy, who may
benefit from aggressive multimodal therapy, and who
should be given early systemic therapy for presumed
advanced disease.

Numerous nomograms and algorithms exist to
classify patients according to pretreatment risk, thus
intending to facilitate physician-patient decision-
making with respect to prostate cancer manage-
ment.”> The most widely used models predict patho-
logic outcomes or biochemical recurrence with a
good degree of accuracy, but their use requires paper
tables or handheld computers. The University of
California, San Francisco (UCSF) Cancer of the Pros-
tate Risk Assessment (CAPRA) is a novel scoring sys-
tem developed to predict risk of recurrent disease
after radical prostatectomy (RP). The CAPRA score is
a straightforward 0 to 10 sum of weighted risk fac-
tors. In initial development tests that used the com-
munity practice-based Cancer of the Prostate Strategic
Urologic Research Endeavor (CaPSURE) registry, the
CAPRA score performed as well as the best available
nomograms based on preoperative clinical variables,
and the score can be easily determined without a cal-
culator or paper table.®° This score had not yet been
externally validated, however. We, therefore, conducted
validation studies of the CAPRA score by using the
Shared Equal Access Regional Cancer Hospital (SEARCH)
database, a large, sociodemographically diverse,
multiinstitutional cohort of RP patients.

MATERIALS AND METHODS

SEARCH is a registry of patients with localized pros-
tate cancer treated with RP at 4 Veterans Affairs med-
ical centers and one active military hospital. These
sites offer access to healthcare to veterans or military
personnel, respectively, regardless of insurance status
or ability to pay for care. Variables collected include
sociodemographic data (age, ethnicity, height, weight),
clinical tumor characteristics (preoperative prostate-
specific antigen [PSA], clinical stage, biopsy Gleason

TABLE 1

The CAPRA Scoring System*

Variable Level Points

PSA (ng/mlL) 2.0-6.0 0
6.1-10.0 1
10.1-20 2
20.1-30 3
>30 4

Biopsy Gleason score 1-3/1-3 0

(primary/secondary grade) 1-3/4-5 1
4-5/1-5 3

Clinical T-stage T1/T2 0
T3a 1

Positive biopsy cores <34% 0
>34% 1

Age,y <50 0
>50 1

CAPRA indicates cancer of the prostate risk assessment; PSA, prostate-specific antigen.
* CAPRA score (0 to 10) is the total of points in each category.

grade, and percentage of biopsy cores positive for
prostate cancer), surgical pathology data (Gleason
grade, pathologic stage, and margin status), and fol-
low-up PSA values. Patients receiving neoadjuvant
hormonal or radiation therapy are excluded from the
registry. Data collection is governed and approved by
institutional review boards at each participating
medical center. Additional details on the SEARCH
methodology have been published previously.”

Exclusion criteria for this study were missing
data needed to calculate the CAPRA score (biopsy
Gleason grade, preoperative PSA, clinical T classifica-
tion, age, and percentage of positive cores from diag-
nostic biopsy), preoperative PSA <2 ng/mL, or fewer
than 6 cores taken for the diagnostic biopsy. CAPRA
scores were calculated for the men in the analytic
population as previously described (Table 1).° Recur-
rence was defined as a single PSA level >0.2 ng/mL,
2 PSA levels of 0.2 ng/mL, or secondary treatment
for an elevated postoperative PSA.

The performance of the CAPRA score in this vali-
dation set was assessed by a Cox proportional
hazards regression model, with the hazard ratio (HR)
for recurrence calculated with CAPRA score as both a
continuous variable and a categorical variable (i.e.,
separately at each CAPRA score). The proportional
hazards assumption of the Cox model was tested
through examination of graphs of log-log plots of the
variables used in the model. These plots formed ap-
proximate parallel straight lines as required. In addi-
tion, internal validation of the model was tested by
comparing the Kaplan-Meier and Cox estimated
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values for several subsets that were defined by using
factors not included in the CAPRA model. In these
cases, the estimated points at the recurrence times
appeared randomly scattered about the Kaplan-Meier
curves.

Kaplan-Meier analysis was used to determine the
probability of disease-free survival (DFS) at 3 and 5
years for each CAPRA score level. To focus on the
ability of the CAPRA score to differentiate among
patients at relatively low levels of risk, pairwise
hazard ratios were also calculated to compare out-
comes between adjacent scores: CAPRA 2 vs. CAPRA
0-1 and CAPRA 3 vs. CAPRA 2. We also calculated
the concordance (c) index for the scoring system in
this dataset. The c-index in survival analysis is the
proportion of randomly paired patients for whom
the patient with the higher probability of recurrence
(i.e., higher CAPRA score) also had the earlier
observed disease recurrence. The c-index ranges
from 0 to 1, with 1 indicating perfect concordance
and 0.5 indicating no concordance. We calculated
the c-index separately for patients treated in or
before 1998 and for those treated after 1998 to assess
whether CAPRA may perform better or worse among
more recently diagnosed patients.

Pathologic outcomes were assessed as secondary
endpoints. Rates of positive surgical margins, extra-
capsular extension, seminal vesicle invasion, and
lymph node involvement were calculated at each
CAPRA level, and odds ratios (OR) were calculated by
logistic regression for each endpoint for each unit
increase in CAPRA score. All analyses were per-
formed by using STATA (StataCorp, College Station,
Texas) software, and all P-value calculations were 2-
tailed.

RESULTS

Between 1988 and 2004, 2096 men were enrolled in
the SEARCH database. For this analysis, we excluded
258 patients who had fewer than 6 cores taken for
their diagnostic biopsies, and 78 patients with PSA of
<2 at diagnosis, for whom the CAPRA score cannot
be calculated.® An additional 494 patients who were
missing at least 1 of the data fields needed to calcu-
late CAPRA were also excluded: 155 with missing PSA
value, 96 with missing Gleason score, 91 with miss-
ing clinical T stage, and 339 with unknown percent-
age of positive biopsies. (The total is greater than
494 because some men were missing more than 1
variable.) Excluded patients comprised most of the
patients treated before 1992, about half of those
treated from 1992 to 1994, and only 20% of those
treated since 1995. CAPRA scores could be calculated

TABLE 2
Demographic and Clinical Characteristics of Patient Cohort
N %
Ethnicity
Caucasian 785 59
African American 402 30
Other 152 11
Body mass index (kg/m?)
<25.0 (normal) 325 28
25.0-29.9 (overweight) 540 47
30.0-34.9 (obese) 208 18
>35.0 (very obese) 80 7
Clinical stage
T1 685 51
T2 657 49
T3 5 <l
Biopsy Gleason score
2-6 906 67
7 (3+4) 225 17
7(443) 96 7
8-10 109 8
Pathology Gleason score
2-6 701 52
7(3+4) 378 28
7 (4+3) 132 10
8-10 128 10

for 1346 patients; of these, 1309 (62% of the full
SEARCH registry and 97% of otherwise eligible
patients) had sufficient follow-up data available and
were included in validation analyses.

Among the 1309 subjects in the dataset, the
mean age was 61.9 (*=6.6) years, and 41% of the
patients were non-Caucasian. The mean and median
PSA values were 9.4 (£8.1) and 7.0 ng/mL. Other
sociodemographic and clinical characteristics of the
cohort are presented in Table 2. Of patients in the
study, 436 (33%) had positive surgical margins, 337
(25%) had extracapsular extension, 98 (7%) had semi-
nal vesicle invasion, and 19 (2%) had positive lymph
nodes on pathologic analysis. Three hundred thirty-
six (26%) of the patients recurred. Mean and median
follow-up times among men not recurring were 42
(=35.4) and 34 months, respectively.

The full range of CAPRA scores was represented
among the patients in the SEARCH dataset (Table 3);
18% had scores >4. Pathologic outcomes by CAPRA
score are presented in Table 4. With increasing
CAPRA score, there were steady increases, both clini-
cally and statistically significant, in rates of each
pathologic outcome: positive margins, extracapsular
extension, seminal vesicle involvement, and lymph
node involvement.

When treated as a continuous variable across the
full spectrum of CAPRA scores, the HR for recurrence
for each 1-point increase in CAPRA score was 1.39
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(95% CI, 1.31-1.46). Squaring this result yields an HR
of 1.93 (95% CI, 1.72-2.13) for each 2-point increase
in CAPRA score. HRs for recurrence at each categori-
cal CAPRA score relative to CAPRA 0-1 are presented
in Table 5, and range up to 9.90 (95% CI, 6.34-15.46)
for CAPRA 7-10. No patient with CAPRA 0 recurred.
In pairwise comparison, the HR for recurrence for
CAPRA 2 patients was 1.89 (95% CI, 1.22-2.94) rela-
tive to CAPRA 0-1 patients (P =.005), and the HR for
recurrence for CAPRA 3 patients was 1.56 (95% CI,
1.11-2.19) relative to CAPRA 2 patients (P =.010).
The 3- and 5-year actuarial recurrence-free sur-
vival estimates fell steadily from 92 and 86%, respec-
tively, for CAPRA Score 0-1 to 35% and 20%,
respectively, for CAPRA Scores 7-10. These data are
similar to those obtained in the original development
study (Table 5).° Kaplan-Meier recurrence-free sur-
vival curves at each CAPRA score are presented in

TABLE 3
CAPRA Score Distribution Among Validation Cohort

Figure 1. The c-index for CAPRA score within the
SEARCH dataset was 0.68. For patients treated in or
before 1998 (n = 675), the c-index was 0.65; for those
treated after 1998 (n = 671), the c-index was 0.74.
Figure 2 presents Kaplan-Meier curves for CAPRA
scores categorized to scores indicative of low (CAPRA
0-2), intermediate (CAPRA 3-5), and high (CAPRA 6-
10) risk of recurrence.

DISCUSSION

The UCSF-CAPRA was developed as a preoperative
prognostic index which would perform as well as the
best available instruments for prediction of biochem-
ical recurrence after RP, yet would be easier to calcu-
late. A previous analysis from CaPSURE found that
the nomogram developed by Kattan et al,® probably
the instrument used most commonly in contempor-
ary practice, performs well in the community setting,
although it tends to underestimate risk of recurrence
especially among low-risk patients.” The derivation
of the paper nomogram or computer programs
required to calculate the Kattan score, however, may

CAPRA score N %ofpatients  he difficult to understand for patients who are coun-
0 18 13 seled with the assistance of the nomogram. Further-
1 306 27 more, because the formula behind the nomogram is
) 329 2.4 not in the public domain, the Kattan score cannot be
3 291 216 calculated easily for large numbers of patients for
4 158 1.7 research purposes, and the scores need to be arbitra-
2 ;28 gg rily combined into a more limited number of groups
7 3 32 for meaningful risk classification in the clinical
3 15 11 research setting. It is likely for this latter reason that,
9 1 0.1 while successful in the clinic, the Kattan score has
10 ! 01 not been used widely in clinical trials. In the original
, CAPRA development study using CaPSURE data, the
CAPRA, cancer of the prostate risk assessment. .
CAPRA score met the goal of equaling the accuracy
TABLE 4
Pathologic Outcomes by CAPRA Score
Positive SV involvement LN involvement
CAPRA score* margins no. (%) ECE no. (%) no. (%) no. (%)
0-1 76 (23.5) 44 (13.7) 4(12) 0(0.0)
2 84 (25.8) 61 (18.8) 12 (3.7) 3(LY
3 89 (31.0) 66 (22.8) 12 4.1) 6 (2.4)
4 65 (41.7) 40 (25.8) 14 (9.0) 2 (14)
5 47 (43.5) 47 (43.5) 14 (13.0) 329
6 40 (52.6) 38 (50.7) 17 (22.4) 3(4.0)
7-10 35 (58.3) 41 (68.3) 25 (42.4) 234
OR (CD 1.25 (1.18-1.32) 1.41 (1.32-1.51) 1.80 (1.60-2.02) 1.39 (1.10-1.74)
P < .0001 P < .0001 P < .0001 P = .0005

CAPRA indicates cancer of the prostate risk assessment; OR, odds ratio for CAPRA as a continuous variable; CI, 95% confidence interval; ECE, extracapsu-
lar extension; SV, seminal vesicle; LN, lymph node.
* Number and percentage of patients at each CAPRA level with each pathologic finding after surgery.
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TABLE 5
Results of Cox Model Regression and Kaplan-Meier Analysis

SEARCH CaPSURE*
CAPRA score N P HR (95% CI) 3-y %RFS (95% CI) 5-y %REFS (95% CI) 3-y %RFS (95% CI) 5-y %RFS (95% CI)
0-1 324 Ref 92 (88-95) 86 (80-91) 91 (85-95) 85 (73-92)
2 329 .003 1.89 (1.25-2.85) 84 (79-88) 75 (68-80) 89 (83-94) 81 (69-89)
3 291 <.001 2.75 (1.85-4.10) 76 (70-81) 65 (57-71) 81 (73-87) 66 (54-76)
4 158 <.001 3.29 (2.15-5.04) 73 (65-79) 60 (51-69) 81 (69-89) 59 (40-74)
5 108 <.001 4.51 (2.89-7.05) 67 (56-75) 52 (40-63) 69 (51-82) 60 (37-77)
6 76 <.001 7.19 (4.58-11.30) 46 (33-58) 29 (17-41) 54 (27-75) 34 (12-57)
>7 60 <.001 9.90 (6.34-15.46) 35 (23-48) 20 (10-32) 24 (9-43) 8 (0-28)

SEARCH indicates Shared Equal Access Regional Cancer Hospital database; CaPSURE, Cancer of the Prostate Strategic Urologic Research Endeavor registry; CAPRA, Cancer of the Prostate Risk Assessment; HR,

hazard ratio; 95% CI, 95% confidence interval; RFS, recurrence-free survival; Ref, reference.

* Biochemical survival data from the original CAPRA development study from the CaPSURE database are provided for comparison.®
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FIGURE 1. These are actuarial survival curves by CAPRA score for recur-
rence-free survival.

of the Kattan score, predicting recurrence with a c-
index of 0.66, comparable to the Kattan nomogram,
which had a c-index of 0.65 for the same cohort.®
The c-index for the current validation analysis was
0.68, which compares favorably to the value of 0.66
calculated for the original development study.

Pathology outcomes were not available for the
development study because of logistical problems
with pathology data in the CaPSURE database at the
time of that study. In the current study, however, we
were able to analyze pathologic endpoints as second-
ary outcomes. All 4 of the endpoints we studied—
positive surgical margin status, extracapsular exten-
sion, seminal vesicle involvement, and lymph node
involvement—were statistically significantly more
likely with increasing CAPRA score. The association
of CAPRA score with seminal vesicle involvement
was particularly striking, with a near doubling of risk
(OR 1.80, 95% CI, 1.60-2.02) with each 1-point
increase in CAPRA score.
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FIGURE 2. These are actuarial survival curves for recurrence-free survival
among patients with CAPRA scores categorized by risk level as low (CAPRA
0—2), intermediate (CAPRA 3-5), and high (CAPRA 6—10) risk.

Biochemical recurrence, the primary outcome,
was strongly associated with increasing CAPRA score.
Likelihood of recurrence-free survival at 3 and 5
years also decreased steadily with increasing CAPRA
score, and there was minimal overlap of Kaplan-
Meier survival curves between adjacent scores. Whereas
3- and 5-year outcomes were similar between the
CaPSURE and SEARCH cohorts, as demonstrated in
Table 5, at least as important is the validation of the
CAPRA index as a classification tool for assigning
relative risk. A 2-point increase in CAPRA score pro-
duced an HR for recurrence of 1.93, reflecting well
the original intention of the CAPRA model, which
was that each 2-point increase in CAPRA score
should roughly indicate a doubling of risk of re-
currence.®

The impetus for development of the CAPRA
score initially was better differentiation among pa-
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tients who would be classified as intermediate- or
high-risk under the 3-level classification system pub-
lished by D’Amico et al.'® Although the CAPRA score
did indeed demonstrate better discrimination of
intermediate- and high-risk patients in the original
study,® the CAPRA scoring system also offers im-
proved resolution of risk at low-risk levels. A patient
classified as low-risk in the D’Amico classification
(PSA < 10 ng/ml, clinical classification <T2a, Gleason
score < 6) could have a CAPRA score ranging from 0
to 3 depending on his age, percentage of positive cores,
and PSA level. The current analysis confirms an age of
<50 years as a favorable prognostic factor, as has been
demonstrated previously both in SEARCH and in other
prostatectomy cohorts.*™*3

As in the development study, we combined
CAPRA 0 and 1 as the reference lowest risk group for
recurrence-free survival and proportional hazards
analyses, because the low number of CAPRA 0
patients (who must be aged <50 years at diagnosis
and have all other low-risk features). However, none
of the 18 patients with CAPRA 0 in this series, and
only 1 of the 18 in the original CaPSURE series®
recurred, supporting the maintenance of a separate 0
score. These findings should be useful for counseling
patients at low risk of recurrence concerning treat-
ment options at diagnosis. Also of note, this study
confirms that primary Gleason pattern 4 tumors have
significantly worse outcomes than those with sec-
ondary pattern 4.'*'> We have noted that CAPRA
scores may be categorized to indicate risk as low
(CAPRA Scores 0-2), intermediate (CAPRA 3-5), and
high (CAPRA 6-10) (Fig. 2). Although the instrument
does work well as a 10-point scale, for some applica-
tions 3-level risk grouping may be more appropriate,
and this approach does identify an intermediate-risk
group more clearly separated from the high-risk
group than does the D’Amico classification.'®

External validation of any novel risk-prediction
instrument is a crucial step in development of the
instrument. Validation of the CAPRA score in the
SEARCH database is particularly useful as patients
in the SEARCH registry are notably different as a
cohort than the CaPSURE patients whose data was
used to develop the score, and, therefore, SEARCH
offers highly valuable complementary data. Compared
with the general United States population, CaPSURE
patients are relatively well-educated, wealthy, and
well-insured; they are also relatively homogeneous
ethnically.'” SEARCH, by contrast, is a database of
patients at equal-access medical centers and includes
patients of greater sociodemographic diversity than
most other extant prostate cancer databases. In this
study, for example, 41% of patients were non-Cauca-

sian, compared with 12% of patients in the original
development series.®

SEARCH patients overall also presented with
higher risk factors at diagnosis than CaPSURE pa-
tients. Although in this analysis, the distribution of
CAPRA scores is concentrated among low scores, as
would be expected from an RP series, the full range
of 0-10 CAPRA scores are represented. As in the CaP-
SURE series, there are very few patients who have
multiple adverse-risk features who underwent RP
monotherapy; only 4.5% of patients were in the
CAPRA 7-10 group. However, whereas in the CaPSURE
series, <11% of patients had scores over 4,° among
SEARCH patients this group accounted for more than
18% of the patients, providing better analysis of the
performance of the CAPRA score at intermediate
levels of risk in particular. The likelihood of recur-
rence-free survival at 3 and 5 years at each CAPRA
score was similar in this validation analysis to those
calculated in the original development study.®

Two aspects of exclusion criteria for calculation
of the CAPRA score bear reemphasis. Patients with a
PSA of <2 ng/mL at diagnosis are a small proportion
of RP patients (1.5% of the RP patients in the original
development study, 3.7% of the RP patients in the
present validation study) with unusually indolent
tumors. Establishing specific score points for these
patients would complicate the index significantly.
The goal of assigning the “typical” low-risk prostate
cancer a score of 0 or 1 was an important aspect of
the desired simplicity of the index, for which reason
we decided originally to exclude patients with a PSA
of <2 ng/mL.° Although it is true that some patients
harbor high-grade tumors that produce little if any
PSA, these tumors are not typical, and such patients
likely cannot be accurately staged with standard
prognostic systems. We likewise found in developing
the index that including patients from whom fewer
than 6 cores had been taken at diagnostic biopsy
(12.3% in the SEARCH cohort) markedly reduced the
accuracy of the score. Because in contemporary
practice performing less than a sextant biopsy is
quite uncommon, except in suspected advanced dis-
ease, we decided to require at least 6 cores for calcu-
lation of the percentage of cores variable.

This study does have limitations. First, 1 of the
SEARCH sites (San Francisco Veterans Affairs Medical
Center) has also contributed patients to CaPSURE.
However, there were only 8 patients from this site
included in the original CAPRA development study.®
This minor overlap between cohorts, otherwise com-
prising more than 1000 patients each, should cause
minimal bias in the validation analysis. Second,
although percentage of cores found to be positive



2390 CANGER November 15, 2006 / Volume 107 / Number 10

during a biopsy is a well-established prognostic factor,
recently incorporated into an updated version of the
Kattan nomogram'® and also now associated with
metastatic progression and mortality as well as bio-
chemical progression,'® it may not be the best mea-
sure of tumor burden available from biopsy data, at
least in part because the significance of a given per-
centage of positive cores may vary with the number
of cores taken. Indeed, a previous SEARCH study
found that the total percentage of biopsy tissue
involved was a better predictor of pathologic and
biochemical outcomes.?® Total percentage of biopsy
tissue, however, is not yet collected in CaPSURE,
and, therefore could not be considered for inclusion
in the original design of the CAPRA score; and
the score was designed to be applicable to patients
who had had either a sextant or extended-template
biopsy.

Third, the CAPRA score was developed by using
data from patients diagnosed between 1992 and
2001, whereas this validation study included patients
diagnosed between 1988 and 2004. Changes over
time in disease presentation—including downward
stage migration and changes in Gleason score assign-
ment—may affect the relative importance of vari-
ables in the model, and pathologic and biochemical
outcomes may be affected by changes over time in
surgical techniques, such as extent of lymphadenec-
tomy. These trends highlight the importance of addi-
tional future validation studies. We are reassured,
however, that the CAPRA score performed best
among more recently diagnosed patients as assessed
by the c-index. Measures of pretreatment PSA
kinetics, such as doubling time and velocity, are
increasingly recognized as adding significant prog-
nostic information over a static PSA value.*"** No
consensus yet exists, however, on the best measure
of favorable vs. unfavorable PSA kinetics. Moreover,
men may proceed to treatment with only a single
elevated PSA value followed by a positive biopsy, and
to include measures of kinetics in the model would
exclude its applicability to patients being counseled
with only a single available PSA level.

Finally, and perhaps most importantly, biochem-
ical recurrence may not be an accurate predictor of
clinical metastases or cancer-specific and overall sur-
vival.*® These latter outcomes are difficult to assess
because of the need for prolonged follow-up between
biochemical recurrence and clinical progression and
the heterogeneity of secondary treatment modalities
and timing among patients experiencing recurrence
by biochemical criteria. However, recent studies have
confirmed that time to biochemical recurrence is
directly associated with increased risk of develop-

ment of metastases** and with time to cause-specific
mortality.25 Moreover, the strong association between
CAPRA score and pathologic outcomes is reassuring;
advanced pathologic stage is known to predict both
local and metastatic prostate cancer progression.”®

The median follow-up in this study is relatively
short, and we certainly plan to assess long-term clin-
ical outcomes in both the CaPSURE and SEARCH
databases as longer follow-up accumulates in these
cohorts; we will examine clinical metastases and can-
cer-specific mortality as more patients meet these
endpoints. We will also study postoperative PSA
kinetics (e.g., doubling time) as a possible surrogate
endpoint,”>*"?® although a consensus on the best
definition of adverse kinetics does not yet exist, and
this surrogate endpoint is not yet standard either in
clinical practice or in nomogram development.'® We
also plan to conduct studies of the CAPRA score’s
performance among other cohorts of patients under-
going other treatment types (e.g., radiation therapy).
This study demonstrates the power of successful
cooperation among large national prostate cancer
disease registries. We hope that similar collaborations
will continue to yield novel insights into prostate can-
cer biology, outcomes, and management strategies.

In the future we anticipate that genetic and/or
molecular markers will emerge that will be suffi-
ciently well-validated and generally available to
include in risk assessment strategies applicable to
the general community. In the interim, instruments
based on clinical variables play a crucial role in help-
ing to guide treatment decisions. We emphasize that
no nomogram or scoring system can replace indivi-
dualized clinician-patient decision-making, which
must account for a given man’s life expectancy, utili-
ties for health-related quality-of-life outcomes, and
treatment preferences. Nonetheless, given successful
validation of the UCSF-CAPRA in the large, sociode-
mographically diverse, multiinstitutional SEARCH
database, we hope that this powerful and straight-
forward instrument will prove to be a valuable tool
for facilitating risk classification, both in clinical de-
cision-making and in future research on novel man-
agement strategies for men with prostate cancer.
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