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(4%), and colorectal (1%) cancers. Urinary bladder and uterine can-
cers did not have any category I recommendations (Fig 5).

Figures 6A to 6D display the EC category distribution according
to the area of recommendations among the various guidelines. Nearly
all of the recommendations on staging and surveillance were based on
category IIA EC with complete absence of category I EC. Breast and
kidney cancers had the highest proportions of category I EC in initial
(42%) and salvage (32%) treatment recommendations, respectively.
Only lung, lymphoma, and prostate cancer guidelines had at least one
category I EC in both initial and salvage treatment recommendations.

There were only nine class III ECs, and they are were found in
guidelines for breast cancer (radiation therapy to internal mammary
nodes for node-positive disease or for node-negative disease but with
primary tumor ! 5 cm or positive surgical margins; adjuvant trastu-
zumab in tumors of 0.6 to 1.0 cm with unfavorable features), non–
small-cell lung cancer (adjuvant chemoradiotherapy in stage II with
adverse factors; additional chemotherapy after concurrent chemora-
diotherapy for stage IIIA; local therapy for isolated adrenal metastasis
if primary site curable; maintenance docetaxel after response with
another chemotherapy for recurrent or stage IV disease), and kidney
cancer (pazopanib or chemotherapy for relapse or unresectable stage
IV disease with non–clear cell histology).

DISCUSSION

Since 1996, the NCCN has released clinical practice guidelines devel-
oped as algorithms.4 Covering 97% of patients with cancer encoun-

tered in oncology practices, the guidelines are developed and updated
several times annually by more than 800 clinical experts and research-
ers from the 21 NCCN member institutions. The NCCN established a
specific guideline development process that incorporates choosing of
panel members, topic selection, institutional review, continuous up-
date, safeguards for eliminating biases, and management of conflicts
of interest. The recommendations are based on the best evidence
available integrated with expert judgment. All or parts of the NCCN
guidelines are now available in 11 different languages and have be-
come the most widely used oncology guidelines in the world. Our
study highlights some of the limitations of NCCN guidelines and
uncovers opportunities for future research.

The NCCN guideline development process and methodology
seem to have undergone minimal change since guideline introduction
almost 15 years ago.4 The guidelines are developed by a select group of
disease-oriented panel members with representations from each of the
NCCN member institutions. Algorithmic pathways are derived for the
following four major areas of clinical decision making: staging, initial
treatment, salvage treatment, and surveillance. The preliminary
guidelines are then reviewed by nonpanel experts from the NCCN
institutions and revised accordingly to form the final guidelines. Af-
terward, similar reviews are performed a number of times annually.
Several aspects of NCCN guideline development are notable. First,
although a review of the pertinent literature is implied, it is unclear
how systematic or extensive the process is. The literature search strat-
egy, inclusion and exclusion criteria, and data extraction are not de-
scribed in detail. Biases may occur if the body of scientific evidence
reviewed is not comprehensive enough to include, for example, un-
published trials. Second, in the current NCCN definition of categories
of EC, it seems that the level of evidence is equated with the quality of
evidence. High-level evidence (randomized controlled trials) may be
low of quality if serious study limitations and biases are present.
Conversely, lower level evidence (observational studies or phase II
trials) may be of high quality if they show consistent and a large
magnitude of treatment effect.6 Third, the panel decisions on the
quality of evidence are not separated from the strength of recommen-
dation. High-quality evidence may only be worthy of a weak recom-
mendation if uncertainty or variability exists in terms of risks and
benefits or personal values and preferences. On the contrary, strong
recommendations may arise from lower quality evidence.7 One nota-
ble progress in the evidence-based medicine field in the last decade is
the development of the Grading and Recommendations Assessment,
Development and Evaluation (GRADE) system for grading evidence.8
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Fig 4. Distribution of evidence and consensus categories according to area of
recommendation for all guidelines.
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Fig 5. Distribution of categories of evidence and consensus according to type of guideline.
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MFS mediana: ≈10 anni (8-14 aa)!
            @5aa: !67.3%!
           @10aa: !48.2%!
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Terapie di salvataggio dopo PR!
Fattori prognostici!
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Studio! N° pz! Gleason! PSA DT! Tempo alla 
recidiva!

Pound CR, 1999! 1997! 8-10! < 10 mesi! < 2 anni!
Ward JF, 2003! 3903! 8-10! < 12 mesi!
Freedland SJ, 2005! 379! 8-10! < 9 mesi! ≤ 3 anni!
Choueiri TK, 2010! 3071! 8-10! < 6 mesi!
Teeter AE, 2011! 345! < 9 mesi!
Boorjian SA, 2011! 14632! 8-10! < 6 mesi!
Antonarakis ES, 2012! 450! 8-10! < 3-9 mesi!
Buyyounouski MK, 2012! 1722! 8-10! < 3 mesi! <18 mesi!

Fattore prognostico negativo! No fattore prognostico! Non riportato!
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!
PSA doubling time: come si misura ?!
!
Natural log of 2 (0.693) divided by the slope of the 
relationship between the log of PSA and time of PSA 
measurement for each patient!
!
!
A minimum of two PSA levels collected ≥ 3 months apart 
are required!

Evidenze e dubbi: quale approccio a quale paziente?!

Antanorakis ES et al, BJUI 109:32-39, 2011!

Pound CR et al, JAMA 281:1591-7, 1999!
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Terapie di salvataggio dopo PR!
!
Effetto RT in base al PSA al momento della recidiva:!
!

!- impatto PSA al momento della RT di 
!salvataggio è alto!

!
!- conviene trattare il paziente piuttosto che 
!stabilire il PSADT!

!
!- 1,5-2 ng/ml potrebbe essere un valore soglia 
!massimo accettabile!
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Terapie di salvataggio dopo RT radicale!
!
Opzioni terapeutiche:!
!

!- Focali: Re-irradiazione, HIFU!
!

!- Prostatiche: Re-irradiazione, Chirurgia!
!

!- Sistemiche: terapia ormonale!

Evidenze e dubbi: quale approccio a quale paziente?!
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Prostatectomia radicale dopo RT radicale!
Evidenze e dubbi: quale approccio a quale paziente?!

Studio! N° pz! Multifocale! VS+! Apice! Base!

Huang WC, 2007! 46! 28%! 28%! 93%! 50%!

Leibovici D, 2011! 50! 34%! 40%! 72%! 64%!

Huang WC et al, J Urol 177:1324-1329, 2007!
Leibovici D et al, J Urol 188, 98-102, 2012 !

Possiamo fidarci dei trattamenti focali ?!
Oppure, meglio la BRT ?!
Che impatto ha la RM multiparametrica?!
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Natural History of Biochemical Recurrence After Radical
Prostatectomy with Adjuvant Radiation Therapy

Stephen A. Boorjian,* Matthew K. Tollefson, R. Houston Thompson,
Laureano J. Rangel, Eric J. Bergstralh and R. Jeffrey Karnes
From the Departments of Urology (SAB, MKT, RHT, RJK) and Health Sciences Research (LJR, EJB), Mayo Clinic, Rochester, Minnesota

Purpose: We evaluated the long-term outcome of patients with biochemical
recurrence following radical prostatectomy with adjuvant radiation therapy and
determined predictors of systemic progression in these men.
Materials and Methods: We identified 134 men with biochemical recurrence
following radical prostatectomy plus adjuvant radiation therapy for pTanyN0M0
disease. Median followup was 13.1 years. Survival after biochemical recurrence
was estimated using the Kaplan-Meier method. Cox proportional hazard regres-
sion models were used to analyze clinicopathological variables associated with
systemic progression after biochemical recurrence.
Results: Overall, 41 patients (31.5%) with biochemical recurrence experienced
systemic progression and 57 (42.5%) died, including 19 (14.2%) of prostate cancer.
Median systemic progression-free and cancer specific survival were not attained
at 15 years of followup after biochemical recurrence. Median time from prosta-
tectomy to recurrence was 3.3 years. Ten-year cancer specific survival was not
significantly different for patients who experienced biochemical recurrence less
and greater than 3.3 years after radical prostatectomy (83% and 83%, respec-
tively, p ! 0.39). Moreover, on multivariate analysis increased pathological
Gleason score (HR 1.78, p ! 0.02) and rapid prostate specific antigen doubling
time (less than 6-month doubling time HR 11.39, p "0.0001) were significantly
associated with the risk of systemic progression.
Conclusions: The natural history of biochemical recurrence after radical prosta-
tectomy plus adjuvant radiation therapy is heterogeneous with only a minority of
these men experiencing systemic progression and death from prostate cancer. The
decision to begin additional therapies in such patients must balance the risk of
disease progression, based on pathological Gleason score and postoperative prostate
specific antigen doubling time, against the cost and morbidity of treatment.

Key Words: prostate; prostatic neoplasms; neoplasm recurrence, local;
prostate-specific antigen; radiotherapy, adjuvant

Abbreviations
and Acronyms
ADT ! androgen deprivation
therapy
ART ! adjuvant radiation therapy
BCR ! biochemical recurrence
CSS ! cancer specific survival
DT ! doubling time
PSA ! prostate specific antigen
RP ! radical prostatectomy
RT ! radiation therapy
SP ! systemic progression

Submitted for publication March 13, 2012.
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proval.
* Correspondence: 200 First Street Southwest,
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BIOCHEMICAL recurrence continues to
be reported in up to 35% of men
treated with RP.1–4 Interestingly, re-
ports to date have documented a rel-
atively heterogeneous natural history
of BCR.1,5–8 Moreover, since men with
prostate cancer are generally older than
60 years, competing causes of mortal-

ity9 may obscure the ability of BCR to
predict death from prostate cancer. In
fact, within 15 years of BCR men are
as likely to die of competing causes as
of prostate cancer.10

Determining the clinical outcomes
of patients with BCR remains impor-
tant because BCR precedes systemic

0022-5347/12/1885-1761/0 http://dx.doi.org/10.1016/j.juro.2012.07.037
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We then investigated the impact of the interval
from RP plus ART to BCR on the risk of subsequent
disease progression. Median time to BCR was 3.3
years (IQR 0.9, 6.0). Table 2 shows the characteris-
tics of patients who experienced BCR less (early
cohort) and more (late cohort) than 3.3 years after
RP plus ART. Median followup after BCR was 10.2
years (IQR 5.2, 13.7) for the early cohort and 7.2
years (IQR 3.0, 9.2) for the late cohort (p ! 0.0002).
Patients with early BCR had significantly more ad-
vanced pathological tumor stage and greater preop-
erative PSA, although no significant differences
were found between the cohorts in Gleason score,
PSA DT or receipt of salvage therapy. Moreover,
when comparative clinical outcomes were assessed
for patients with early vs late BCR, no significant
differences were noted in 10-year SP-free survival

and CSS (62% vs 63%, p ! 0.64 and 83% vs 83%,
p ! 0.39, respectively, fig. 3).

On Cox multivariate analysis higher pathological
Gleason score (HR 1.78, p ! 0.02) and rapid PSA DT
were associated with a significantly increased risk of
SP in men with BCR after RP plus ART (table 3). In
particular, a PSA DT of less than 6 months was
associated with a greater than elevenfold increased
risk of systemic progression compared to a PSA DT
of 10 years or greater (p "0.0001). Advanced path-
ological tumor stage also tended to be associated
with an increased risk of SP, although this did not
attain statistical significance (p ! 0.07). A positive

Table 1. Clinicopathological demographics of 134 patients
with BCR after RP plus ART

No. Pts (%)

Clinical tumor stage: 133
T1 27 (20.3)
T2 86 (64.7)
T3/4 20 (15)

Biopsy Gleason score: 111
6 or Less 43 (38.8)
7 49 (44.1)
8–10 19 (17.1)

Pathological tumor stage:
T2 44 (32.9)
T3a 51 (38.1)
T3b 38 (28.3)
T4 1 (0.7)

Pathological Gleason score:
6 or Less 37 (27.6)
7 72 (53.7)
8–10 25 (18.7)

Pos surgical margin 124 (92.5)

Figure 1. Kaplan-Meier estimated 15-year SP-free survival after
BCR.

Figure 2. Kaplan-Meier curve estimated 15-year CSS after BCR

Table 2. Clinicopathological characteristics of 67 patients with
early (less than 3.3 years after RP plus ART) and 67 with late
(greater than 3.3 years) BCR

Early Late p Value

Median age at RP (IQR) 66.0 (61, 69) 66.0 (58, 69) 0.72
Median ng/ml preop PSA (IQR) 15.0 (6.9, 22.7) 8.9 (5.6, 20.0) 0.03
No. clinical tumor stage (%): 0.22

T1 18 (26.9) 9 (13.6)
T2 39 (58.2) 47 (71.2)
T3/4 10 (14.9) 10 (15.2)

No. biopsy Gleason score (%): 0.27
6 or Less 19 (35.2) 24 (42.1)
7 22 (40.7) 27 (47.3)
8–10 13 (24.1) 6 (10.6)

No. pathological tumor stage (%): 0.001
T2 19 (28.4) 25 (37.3)
T3a 18 (26.8) 33 (49.3)
T3b 29 (43.3) 9 (13.4)
T4 1 (1.5) 0

No. pathological Gleason score (%): 0.21
6 or Less 17 (25.4) 20 (29.8)
7 34 (50.7) 38 (56.7)
8–10 16 (23.9) 9 (13.5)

No. pos surgical margin (%) 61 (91) 63 (94) 0.51
Median yrs PSA DT (IQR) 2.6 (0.5, 10) 1.2 (0.5, 10) 0.68
No. salvage therapy at BCR #

before SP (%)
44 (65.7) 35 (52.2) 0.16
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Boorijan SA et al, J Urol 188, 98-102, 2012 !134 pz!
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Purpose: We evaluated the long-term outcome of patients with biochemical
recurrence following radical prostatectomy with adjuvant radiation therapy and
determined predictors of systemic progression in these men.
Materials and Methods: We identified 134 men with biochemical recurrence
following radical prostatectomy plus adjuvant radiation therapy for pTanyN0M0
disease. Median followup was 13.1 years. Survival after biochemical recurrence
was estimated using the Kaplan-Meier method. Cox proportional hazard regres-
sion models were used to analyze clinicopathological variables associated with
systemic progression after biochemical recurrence.
Results: Overall, 41 patients (31.5%) with biochemical recurrence experienced
systemic progression and 57 (42.5%) died, including 19 (14.2%) of prostate cancer.
Median systemic progression-free and cancer specific survival were not attained
at 15 years of followup after biochemical recurrence. Median time from prosta-
tectomy to recurrence was 3.3 years. Ten-year cancer specific survival was not
significantly different for patients who experienced biochemical recurrence less
and greater than 3.3 years after radical prostatectomy (83% and 83%, respec-
tively, p ! 0.39). Moreover, on multivariate analysis increased pathological
Gleason score (HR 1.78, p ! 0.02) and rapid prostate specific antigen doubling
time (less than 6-month doubling time HR 11.39, p "0.0001) were significantly
associated with the risk of systemic progression.
Conclusions: The natural history of biochemical recurrence after radical prosta-
tectomy plus adjuvant radiation therapy is heterogeneous with only a minority of
these men experiencing systemic progression and death from prostate cancer. The
decision to begin additional therapies in such patients must balance the risk of
disease progression, based on pathological Gleason score and postoperative prostate
specific antigen doubling time, against the cost and morbidity of treatment.
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prostate cancer are generally older than
60 years, competing causes of mortal-

ity9 may obscure the ability of BCR to
predict death from prostate cancer. In
fact, within 15 years of BCR men are
as likely to die of competing causes as
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tant because BCR precedes systemic
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surgical margin was not independently associated
with the risk of SP in these patients (p ! 0.65).

Almost identical results were noted in the com-
peting risk model with PSA DT having the strongest
association with SP (DT less than 6 months HR 7.56,
95% CI 2.50–22.9, p ! 0.0003). The impact of path-
ological Gleason score was mildly attenuated in this
model (HR 1.54, 95% CI 1.00–2.41, p ! 0.06), while
pathological tumor stage again tended to be associ-
ated with an increased risk of SP (HR 1.42, 95% CI
0.97–2.09, p ! 0.07) and a positive surgical margin
not independently associated with SP (HR 1.33, 95%
CI 0.47–3.75, p ! 0.59).

DISCUSSION
In a well-defined contemporary cohort of patients
with long-term followup 45% had systemic progres-
sion and 35% had died of prostate cancer 15 years
following BCR after RP plus ART. In addition, al-
though early BCR was associated with adverse clin-
icopathological features, time to BCR did not predict
systemic progression or cancer specific mortality.
Instead, increased pathological Gleason score and
rapid PSA DT were significantly associated with
systemic progression in men who experienced BCR
following RP plus ART.

While the natural history of BCR in patients
treated with RP without adjuvant therapy has been
reported in several previous series, this study rep-
resents what is to our knowledge the first evaluation
of disease progression rates specifically among men
with BCR following RP plus ART. Reports from 3
randomized ART trials focused on comparative out-
comes of patients who received vs did not receive
ART after RP.13–16 In fact, 2 trials included 5 years
or less of followup and, therefore, they were unable
to detail what is often the protracted course of
BCR.13,15

Interestingly, our 15-year SP-free and CSS among
men with BCR (55% and 65%, respectively) differ
from the results of Pound et al, who reported a
15-year metastases-free survival of just more than
25% after BCR following RP alone.6 Likewise, in 379
men with BCR after RP only Freedland et al found a
15-year CSS of 53%.21 Several explanations may be
offered for these disparate outcomes, including dif-
ferences in the clinicopathological variables of the
study patients. Another important potential expla-
nation for the differences in survival among centers
may be the impact of differences in salvage therapy.
That is, in previous studies men were not treated
with salvage therapy before SP,5,6,21 whereas in our
cohort 58% received salvage treatments for BCR and
before SP. Thus, secondary treatments may have
delayed clinical progression beyond the time of our
current followup. However, our patient sample size
as well as our nonrandomized study design limited
our ability to discern an independent impact of sal-
vage therapies.

Notably, 10-year SP-free and CSS among patients
with BCR after RP plus ART (63% and 84%, respec-
tively) are worse than those in a previously reported
cohort of patients from our institution who experi-
enced BCR following RP without ART (84% and
91%, respectively).8 Such differences likely reflect
the more adverse clinicopathological features of pa-
tients who receive ART, which in fact guided the
clinician decision to recommend ART. Indeed, com-
pared to patients who did not receive ART,8 those
treated with RP plus ART had higher rates of sem-
inal vesicle invasion (28% vs 14.5%), positive surgi-
cal margins (92.5% vs 39%) and Gleason 8–10 dis-
ease (19% vs 9.2%).

Our findings in regard to the prognostic impor-
tance of Gleason score and postoperative PSA kinet-
ics to predict death from prostate cancer after BCR
are consistent with prior series chronicling BCR af-
ter primary treatment.1,5–8,22,23 Furthermore, our
data on the lack of impact of time from RP to BCR on
clinical progression support the results of Zhou et
al7 as well as those from our institution8 but are in
contrast to the findings of others.5,6,21 Determining
the prognostic impact of the disease-free interval

Figure 3. Kaplan-Meier estimated CSS after BCR, stratified by
time from RP to BCR.

Table 3. Multivariate analysis of factors associated with
systemic progression following BCR after RP plus ART

HR (95% CI) p Value

Pathological Gleason score 1.78 (1.11–2.87) 0.02
Pathological tumor stage 1.39 (0.98–1.97) 0.07
Pos surgical margin 1.34 (0.38–4.68) 0.65
PSA DT (referent 10 yrs or greater):

Less than 6 mos 11.39 (3.92–33.1) "0.0001
6 Mos or greater-less than 1 yr 6.82 (2.17–21.5) 0.001
1 Yr or greater-less than 10 yrs 3.84 (1.26–11.7) 0.02
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Background
Castration resistance occurs in most patients with metastatic hormone-sensitive pros-
tate cancer who are receiving androgen-deprivation therapy. Replacing androgens 
before progression of the disease is hypothesized to prolong androgen dependence.
Methods
Men with newly diagnosed, metastatic, hormone-sensitive prostate cancer, a per-
formance status of 0 to 2, and a prostate-specific antigen (PSA) level of 5 ng per 
milliliter or higher received a luteinizing hormone–releasing hormone analogue 
and an antiandrogen agent for 7 months. We then randomly assigned patients in 
whom the PSA level fell to 4 ng per milliliter or lower to continuous or intermittent 
androgen deprivation, with patients stratified according to prior or no prior hor-
monal therapy, performance status, and extent of disease (minimal or extensive). 
The coprimary objectives were to assess whether intermittent therapy was noninfe-
rior to continuous therapy with respect to survival, with a one-sided test with an 
upper boundary of the hazard ratio of 1.20, and whether quality of life differed 
between the groups 3 months after randomization.
Results
A total of 3040 patients were enrolled, of whom 1535 were included in the analysis: 
765 randomly assigned to continuous androgen deprivation and 770 assigned to inter-
mittent androgen deprivation. The median follow-up period was 9.8 years. Median 
survival was 5.8 years in the continuous-therapy group and 5.1 years in the inter-
mittent-therapy group (hazard ratio for death with intermittent therapy, 1.10; 90% 
confidence interval, 0.99 to 1.23). Intermittent therapy was associated with better 
erectile function and mental health (P<0.001 and P = 0.003, respectively) at month 3 
but not thereafter. There were no significant differences between the groups in the 
number of treatment-related high-grade adverse events.
Conclusions
Our findings were statistically inconclusive. In patients with metastatic hormone-
sensitive prostate cancer, the confidence interval for survival exceeded the upper 
boundary for noninferiority, suggesting that we cannot rule out a 20% greater risk 
of death with intermittent therapy than with continuous therapy, but too few events 
occurred to rule out significant inferiority of intermittent therapy. Intermittent 
therapy resulted in small improvements in quality of life. (Funded by the National 
Cancer Institute and others; ClinicalTrials.gov number, NCT00002651.)
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continuous-therapy group (hazard ratio for death 
with intermittent therapy, 1.19; 95% CI, 0.98  
to 1.43).

There was no significant difference in survival 
between patients who were alive before 2004 
(i.e., before the approval of docetaxel) and those 
who were alive in 2004 or later (after approval of 
docetaxel in May 2004) (P = 0.54). Among men 
for whom we could identify the cause of death, 
73% of deaths in the continuous-therapy group 
and 80% of deaths in the intermittent-therapy 
group were related to prostate cancer.

Quality of Life
At the time of randomization, data on quality  
of life were available from 1162 patients: 568 in 
the continuous-therapy group and 594 in the in-
termittent-therapy group (Fig. S2 in the Supple-
mentary Appendix). For the primary comparison 
3 months after randomization, the scores for the 

Table 1. (Continued.)

Characteristic
Intermittent Therapy

(N = 770)
Continuous Therapy

(N = 765)

Any visceral disease (%) 7.1 6.3

Receipt of continuous therapy before enrollment (%)¶ 32 26

Prior hormone therapy (%)

None 87 88

Neoadjuvant 12 11

Finasteride 1 1

Prior radiation therapy (%) 30 28

Prior radical prostatectomy (%) 19 22

Bone pain present at beginning of induction period (%) 28 26

Gleason score (%)∥

≤6 16 17

7 34 33

8–10 19 18

Missing data 31 32

* There were no significant differences between the groups in any of the characteristics listed here. PSA denotes prostate-
specific antigen.

† Race was self-reported.
‡ A performance status of 0 indicates that the patient is fully active and able to carry on all predisease activities without 

restriction, and a performance status of 1 indicates that the patient is ambulatory but restricted to light work.
§ Extensive disease was considered to be disease present in the ribs, long bones, or visceral organs, and minimal disease 

as disease confined to the spine, pelvic bones, or lymph nodes (definitions used in the SWOG trials).
¶ All patients who were enrolled in the study received the dose-equivalent of 7 months of continuous androgen-deprivation 

therapy before randomization. Patients included in this category were already receiving this therapy before enrollment 
in the study.

∥ The Gleason score is used to estimate the prognosis of patients with prostate cancer. The score ranges from 2 to 10, with 
higher scores indicating a worse prognosis.
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Figure 1. Median Survival from Randomization in the Two Treatment Groups.
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change from baseline in quality of life indicated 
that as compared with patients in the continuous-
therapy group, those in the intermittent-therapy 
group were significantly less likely to report im-
potence (P<0.001) and had significantly better 
mental health (P = 0.003); the scores for libido 
also favored intermittent therapy (P = 0.04) but not 
at the prespecified significance level (Table 2). At 
9 months after randomization, the scores for 
four of the five quality-of-life outcomes favored 
intermittent therapy over continuous therapy, but 
at 15 months, only physical functioning scored 
higher in the intermittent-therapy group; none of 
these differences were significant at the prespec-
ified level. The pattern-mixture models generat-
ed estimates similar to those reported in Table 2, 
suggesting that our results were not biased by 

missing data (data not shown). However, confi-
dence intervals in both the analysis of change 
from baseline in Table 2 and the pattern-mixture 
models were wide. This variability could possibly 
reflect the difference in quality of life between 
men in the intermittent-therapy group who re-
mained off androgen-deprivation therapy and 
those who resumed therapy. At 15 months, 78% of 
the men in the intermittent-therapy group had re-
sumed hormone therapy (data not shown).

Discussion

Progression to castration resistance is the major 
cause of death in patients with metastatic hormone-
sensitive prostate cancer who are receiving andro-
gen-deprivation therapy. Biologic, preclinical, and 
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Figure 2. Survival According to Subgroups.

Minimal disease was considered to be disease confined to the spine, pelvic bones, or lymph nodes, and extensive 
disease as disease present in the ribs, long bones, or visceral organs (the definitions used in the trials of the South-
west Oncology Group). A performance status of 0 indicates that the patient is fully active and able to carry on all 
predisease activities without restriction; 1, that the patient is ambulatory but restricted to light work; and 2, that the 
patient is ambulatory and capable of all self-care and is up and about more than 50% of waking hours but is unable 
to carry out any work activities. Race was self-reported. PSA denotes prostate-specific antigen.
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ject the null hypothesis. It is conceivable that the 
PSA trigger level for resumption of androgen-
deprivation therapy affected the hazard ratio for 
death. Presumably, the lower the PSA threshold 
for retreatment, the more similar the two groups 
should be in terms of survival; however, study-
tailored PSA triggers were based on baseline PSA 
levels, and therapy could be resumed at the dis-
cretion of the patient’s physician. Other trials of 
intermittent androgen-deprivation therapy have 
used other nonvalidated PSA levels to trigger re-
sumption of therapy.8,21-25 Regardless of the PSA 
trigger value, we are aware of no trial to date 

that has shown improved survival with intermit-
tent therapy.

Second, it took 4 to 5 years after randomiza-
tion for the survival curves to separate. This shows 
the importance of adequate long-term follow up, 
and even longer follow-up is probably required 
for patients with earlier-stage disease. Third, we 
chose 1.20 as the upper limit of the hazard ratio 
for noninferiority because, on the basis of a me-
dian survival estimate with continuous therapy 
of 35 months, this hazard ratio would yield a 
7-month difference in median survival. At the time 
the study was designed, a difference in survival 

Table 2. Difference in the Mean Change from Randomization to Follow-up in Primary Quality-of-Life Outcomes, According to Treatment Group.

Outcome
Intermittent  

Therapy
Continuous  

Therapy
Difference, Intermittent−Continuous

(95% CI) P Value

Erectile dysfunction*

Patients with erectile dysfunction at randomization (%) 82 85

3-mo analysis
No. of patients included 466 450
Change from randomization −7% 2% −10 percentage points (−14 to −5) <0.001

9-mo analysis
No. of patients included 438 393
Change from randomization −8% 2% −10 percentage points (−15 to −5) <0.001

15-mo analysis
No. of patients included 385 363
Change from randomization −3% 2% −4 percentage points (−10 to 1) 0.12

High libido†

Patients with high libido at randomization (%) 29 26

3-mo analysis
No. of patients included 68 45
Change from randomization 16% −2% 18 percentage points (1 to 36) 0.04

9-mo analysis
No. of patients included 66 35
Change from randomization 20% −11% 31 percentage points (9 to 53) 0.01

15-mo analysis
No. of patients included 46 31
Change from randomization 13% 3% 10 percentage points (−16 to 36) 0.46

Vitality‡

Score at randomization 59.7 59.8

3-mo analysis
No. of patients included 465 446
Change from randomization −0.11 −1.42 1.32 (−0.83 to 3.46) 0.23

9-mo analysis
No. of patients included 439 392
Change from randomization −0.36 −3.07 2.71 (0.26 to 5.16) 0.03

15-mo analysis
No. of patients included 386 372
Change from randomization −2.02 −3.02 1.00 (−1.59 to 3.59) 0.45
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of 6 months or less as a worst-case scenario was 
deemed to be acceptable if it was balanced by 
better quality of life. However, the actual median 
survival in both groups was longer than project-
ed. A hazard ratio with an upper limit of 1.20 for 
the 95% confidence interval and a median sur-
vival of 5.8 years in the continuous-therapy group 
translates into an absolute difference in survival 
of 1 year. Had we designed this study using con-
temporary survival rates, a 1-year difference in 
survival would not be clinically acceptable as a 
threshold for noninferiority. Furthermore, if we 
had kept the same design except for choosing a 
hazard-ratio threshold of 1.15, we would have 
had to increase the sample by 1000 patients. The 
overall hazard ratio for treatment effect was 
relatively consistent across various patient sub-
groups. However, caution should be taken not to 
overinterpret the results of the subgroup analyses.

A survival-based noninferiority trial is a for-
midable undertaking, requiring a large sample, 
many disease-specific events, and long follow-
up. This study was possible because of the inter-
group collaboration, which resulted in a large 
sample with an adequate number of disease-
specific events to power the trial. Other phase 3 
trials testing intermittent therapy included mixed 
populations (patients with locally advanced dis-
ease and those with metastatic disease) or were 
not adequately powered to assess survival.21,23-25 
By contrast, our study included only patients 
with metastatic disease who were preselected for 
androgen-dependent disease, and the study was 
adequately powered for an assessment of survival.

Another recent trial designed to test noninfe-
riority, commonly known as the NCIC-CTG PR.7 
trial, concluded that intermittent therapy was not 
inferior to continuous therapy with respect to 

Table 2. (Continued.)

Outcome
Intermittent  

Therapy
Continuous  

Therapy
Difference, Intermittent−Continuous

(95% CI) P Value

Mental health‡

Score at randomization 77.9 80.0

3-mo analysis
No. of patients included 479 471
Change from randomization 1.92 −0.95 2.88 (1.00 to 4.76) 0.003

9-mo analysis
No. of patients included 458 414
Change from randomization 0.08 −1.94 2.01 (−0.17 to 4.19) 0.07

15-mo analysis
No. of patients included 402 386
Change from randomization −0.64 −1.10 0.47 (−1.80 to 2.74) 0.69

Physical functioning‡

Score at randomization 70.7 70.2

3-mo analysis
No. of patients included 475 469
Change from randomization 0.09 −1.74 1.83 (−0.31 to 3.97) 0.09

9-mo analysis
No. of patients included 456 415
Change from randomization −0.66 −3.67 3.01 (0.50 to 5.53) 0.02

15-mo analysis
No. of patients included 397 385
Change from randomization −2.68 −5.72 3.04 (0.13 to 5.96) 0.04

* Erectile dysfunction was assessed by having patients report whether they had erectile dysfunction (a score of 1) or no erectile dysfunction  
(a score of 0).

† Libido was assessed by having patients report whether their interest in sexual activities was very high, high, or moderate (a score of 1) or low or 
very low (a score of 0).

‡ This outcome was scored on a scale of 0 to 100, with higher scores indicating better functioning.
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Terapie di salvataggio nella pratica clinica!
!
Recidive biochimiche  à dopo PR + RT:!
!

!- Possibile differire la terapia ormonale alla 
!comparsa di lesioni secondarie!

!
!- Nel paziente M1, preferire la terapia 
!continuativa a quella intermittente !

Evidenze e dubbi: quale approccio a quale paziente?!
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Terapie di salvataggio nella pratica clinica!
!
Recidive biochimiche  à Storia naturale:!

!- Dopo Prostatectomia Radicale!
!- Dopo RT radicale!
!- Dopo PR + RTa!
!- Nella malattia metastatica!
!- Nella malattia resistente alla castrazione!

Evidenze e dubbi: quale approccio a quale paziente?!
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Terapie di salvataggio nella pratica clinica!
!
Recidive biochimiche  à Storia naturale:!

!- Dopo Prostatectomia Radicale!
!- Dopo RT radicale!
!- Dopo PR + RTa!
!- Nella malattia metastatica!
!- Nella malattia resistente alla castrazione!
! !in assenza di Metastasi (M0)?!

Evidenze e dubbi: quale approccio a quale paziente?!
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Natural History of Rising Serum Prostate-Specific
Antigen in Men With Castrate Nonmetastatic
Prostate Cancer
Matthew R. Smith, Fairooz Kabbinavar, Fred Saad, Arif Hussain, Marc C. Gittelman, David L. Bilhartz,
Chris Wynne, Robin Murray, Norman R. Zinner, Claude Schulman, Ronald Linnartz, Ming Zheng,
Carsten Goessl, Yong-Jiang Hei, Eric J. Small, Richard Cook, and Celestia S. Higano

A B S T R A C T

Purpose
To describe the natural history of nonmetastatic prostate cancer and rising prostate-specific
antigen (PSA) despite androgen deprivation therapy.

Patients and Methods:
The 201 patients in this report were the placebo control group from an aborted randomized
controlled trial to evaluate the effects of zoledronic acid on time to first bone metastasis in
men with prostate cancer, no bone metastases, and rising PSA despite androgen deprivation
therapy. Relationships between baseline covariates and clinical outcomes were assessed by
Cox proportional hazard analyses. Covariates in the model were baseline PSA, Gleason sum,
history of bilateral orchiectomies, regional lymph node metastases at diagnosis, prior
prostatectomy, time from androgen deprivation therapy to random assignment, time from
diagnosis to random assignment, and PSA velocity.

Results
At 2 years, 33% of patients had developed bone metastases. Median bone metastasis–free
survival was 30 months. Median time to first bone metastases and overall survival were not
reached. Baseline PSA level greater than 10 ng/mL (relative risk, 3.18; 95% CI, 1.74 to 5.80;
P ! .001) and PSA velocity (4.34 for each 0.01 increase in PSA velocity; 95% CI, 2.30 to 8.21;
P ! .001) independently predicted shorter time to first bone metastasis. Baseline PSA and
PSA velocity also independently predicted overall survival and metastasis-free survival. Other
covariates did not consistently predict clinical outcomes.

Conclusion
Men with nonmetastatic prostate cancer and rising PSA despite androgen deprivation
therapy have a relatively indolent natural history. Baseline PSA and PSA velocity indepen-
dently predict time to first bone metastasis and survival.

J Clin Oncol 23:2918-2925. © 2005 by American Society of Clinical Oncology

INTRODUCTION

Patterns of diagnosis and treatment for pros-
tate cancer have dramatically changed over the
past decade. Prostate cancer screening with
serum prostate-specific antigen (PSA) has
been accompanied by a dramatic stage migra-
tion and now less than 20% of men in the
United States have radiographic evidence of
metastases at initial diagnosis.1 Based on evi-

dence that early androgen deprivation therapy
improves outcomes in certain clinical settings,
many men with nonmetastatic prostate cancer
are treated with gonadotropin-releasing hor-
mone agonists. Early primary androgen depri-
vation therapy improves survival for men with
locally advanced prostate cancer.2 Adjuvant
androgen deprivation therapy improves sur-
vival for men with locally advanced prostate
cancer treated with radiation therapy,3 and
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201 pazienti nel gruppo placebo di un trial di fase III interrotto per futilità!
Acido zoledronico vs. Placebo !

Smith MR, J Clin Oncol 23:2918-2925,2005!
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Il 33% dei pazienti 
sviluppa una metastasi 

ossea a 2 anni!

Smith MR, J Clin Oncol 23:2918-2925,2005!
Time to First Bone Metastasis

In univariate analyses, baseline PSA level greater than
10 ng/mL was associated with shorter time to first bone
metastases (relative risk [RR], 2.96; 95% CI, 1.63 to 5.38;
P ! .001; Table 2). High PSA velocity was also associated
with shorter time to bone metastases (RR, 1.47 for each year
increase in PSA velocity; 95% CI, 1.23 to 1.75; P ! .001).
Baseline PSA and PSA velocity remained statistically signif-
icant in the full and reduced multivariate Cox regression
model, with RRs of 3.18 (95% CI, 1.74 to 5.80; P ! .001)
and 1.50 (95% CI, 1.26 to 1.78; P ! .001), respectively
(Table 2). In analyses in which subjects were not considered
at risk until month 8, baseline PSA and PSA velocity were
also significantly associated with shorter time to first bone
metastasis (data not shown).

Survival
In univariate analyses, baseline PSA level greater than

10 ng/mL (RR, 3.10; 95% CI, 1.47 to 6.54; P " .003) and
PSA velocity (RR, 1.38 for each year increase in PSA veloc-

ity; 95% CI, 1.14 to 1.68; P " .001) were associated signifi-
cantly with shorter survival (Table 3). History of bilateral
orchiectomies (RR, 0.44; 95% CI, 0.19 to 1.06; P " .07) and
time from androgen deprivation therapy to randomization
greater than 2 years (RR, 0.53; 95% CI, 0.25 to 1.12; P " .09)
were associated with longer overall survival, though these
were not statistically significant. In multivariate Cox regres-
sion analyses, only baseline PSA level greater than 10 ng/mL
and PSA velocity independently predicted overall survival,
with RRs of 3.19 (95% CI, 1.51 to 6.73; P " .002) and 1.39
(95% CI, 1.15 to 1.69; P ! .001), respectively (Table 3).

Bone Metastasis–Free Survival
In univariate analyses, baseline PSA level greater than

10 ng/mL (RR, 2.95; 95% CI, 1.71 to 5.09; P ! .001) and
PSA velocity (RR, 1.44 for each year increase in PSA veloc-
ity; 95% CI, 1.23 to 1.70; P ! .001) were significantly
associated with shorter bone metastasis–free survival (Table
4). Gleason score greater than 7 had a RR of 1.62, though
this was not statistically significant (95% CI, 0.96 to 2.75;
P " .07). Multivariate Cox regression analyses demon-
strated that only baseline PSA levels greater than 10 ng/mL
and PSA velocity were independently predictive for bone
metastasis–free survival, with RRs of 3.19 (95% CI, 1.84 to
5.53; P ! .001) and 1.48 (95% CI, 1.25 to 1.74; P ! .001),
respectively. Similar results were observed when subjects
were not considered at risk for clinical events until month
eight (data not shown). Tertiles of PSA (! 7.7, 7.7 to 24,
# 24 ng/mL) and PSADT (! 6.3, 6.3 to 18.8, # 18.8
months) were associated with different bone metastasis-
free survival (P ! .001; Fig 2).

DISCUSSION

We found that men with prostate cancer, no bone metasta-
ses, and rising PSA despite androgen deprivation therapy
have a relatively indolent natural history. Only one third of

Fig 1. Kaplan-Meier time to first bone metastasis, death, and time to first
bone metastasis or death.

Table 2. Cox Proportional Hazard Estimates: Time to First Bone Metastasis

Covariate

Univariate Multivariate Full Model Multivariate Reduced Model

HR 95% CI P HR 95% CI P HR 95% CI P

Baseline PSA (yes/no) 2.96 1.63 to 5.38 ! .001 3.56 1.88 to 6.74 ! .001 3.18 1.74 to 5.80 ! .001
PSA velocity (log [ng/mL]/year) 1.47 1.23 to 1.75 ! .001 1.54 1.26 to 1.88 ! .001 1.50 1.26 to 1.78 ! .001
Prior prostatectomy (yes/no) 1.00 0.57 to 1.77 .99 1.29 0.67 to 2.50 .44
Gleason sum # 7 (yes/no) 1.47 0.84 to 2.59 .18 1.17 0.63 to 2.17 .62
Bilateral orchiectomies (yes/no) 1.00 0.55 to 1.82 .99 1.11 0.59 to 2.08 .76
Regional lymph node metastases at

diagnosis (yes/no)
1.18 0.59 to 2.35 .63 1.53 0.74 to 3.18 .25

Time from ADT to randomization # 2 years
(yes/no)

0.82 0.40 to 1.68 .58 1.28 0.57 to 2.85 .55

Time from diagnosis to randomization (years) 0.94 0.85 to 1.04 .23 1.01 0.89 to 1.15 .92

Abbreviations: HR, hazard ratio; PSA, prostate-specific antigen; ADT, androgen deprivation therapy.
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Smith MR, J Clin Oncol 23:2918-2925,2005!

Storia naturale del CRPCa M0!
Risultati!

metastases. Men were assigned randomly to either oral clo-
dronate (2,080 mg daily) or placebo for 5 years. Most of the
subjects received either external beam radiation therapy,
external beam radiation therapy with hormone therapy, or
primary hormone therapy as standard treatment. The pri-
mary end point was time to development of symptomatic
bone metastases or prostate cancer death. There were no
scheduled radiographic studies to diagnose new asymptom-
atic metastases. At a median follow-up of 7 years, there were
no significant differences between the groups in either time
to symptomatic bone metastases or survival.

The early termination of our study bars conclusions
about the efficacy of zoledronic to prevent bone metastases
in men with castrate nonmetastatic prostate cancer. The
results of this study, however, inform the design of future
clinical trials to prevent bone metastases in men with pros-
tate cancer. The relatively indolent natural history of cas-
trate nonmetastatic prostate cancer suggests that future
clinical trials in this setting should be very large or should select
subjects at particularly high risk in order to have adequate
statistical power to detect a clinically meaningful treatment
effect. The independent predictive value of PSA velocity sug-
gests that PSA kinetics may provide an effective strategy to
identify men at high risk for bone metastases or death.

Our study has potential limitations. The study allowed
treatment with secondary hormonal therapy and/or che-
motherapy at physician discretion. This part of the study
design increases the generalizability of the results. Because
detailed information about secondary hormonal therapy
and chemotherapy was not collected, however, we cannot
assess the impact of these salvage therapies on clinical out-
comes. Less than one third of subjects had a Gleason sum
greater than 7 at initial prostate cancer diagnosis. The rela-
tively low proportion of men with a Gleason sum greater
than 7 suggests that our study may have selected sub-
jects with lower Gleason grades. Alternatively, men with a
Gleason sum greater than 7 may be more likely to develop
bone metastases early (at diagnosis or first PSA failure) and
may be underrepresented in studies of men with a rising PSA
as the only indication of disease progression. Notably, the
proportion of men with high-grade tumors in our study (29%)
is similar to the proportion of men with Gleason sum more
than 7 in a study of men with rising PSA after prostatectomy
(32%).8 Lastly, our analyses evaluated a limited number of
variables, and additional studies are needed to identify addi-
tional predictors of clinical outcomes in this setting.

In summary, men with castrate nonmetastatic prostate
cancer and rising PSA have an indolent natural history, with

Fig 2. Kaplan-Meier time to bone metastasis or death according to tertiles of prostate-specific antigen (PSA) and PSA doubling time (PSADT).
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Storia naturale del CRPCa M0!

Quindi:!
!

!- Non tutti i pazienti con malattia resistente alla 
!castrazione sviluppano in tempi brevi lesioni 
!secondarie!

!
!- Monitorizzare in modo stretto i pazienti con 
!PSADT <6 mesi con valori di PSA totale alti!
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Terapia del CRPCa metastatico!

Nei pazienti metastatici:!
!

!- Se oligometastasi: che ruolo RT ?!
!

!- E nei pazienti con oligoprogressione ?!
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IN A POST HOC EXPLORATORY ANALYSIS OF STUDY 
COU-AA-301, we report on safety and tolerability of patients 
who had:  

 
A.  Localized clinical progression at a SINGLE SITE and 
B.  Received concomitant radiation 

AA  
n = 791  
n (%) 

Placebo 
n = 394 
n (%) 

Total  
N = 1185 

N (%) 

88 (11.1) 48 (12.2) 136 (11.5) 

Percentage of  patients receiving concomitant radiation was comparable 

Evidenze e dubbi: quale approccio a quale paziente?!

Saad et al. AUA Conference 2012; Abstract 682 (Oral presentation) 
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Percentage of  patients remaining on treatment post-SRE was not reduced with AA 

*range < 1 to 83 weeks, both groups 

Remaining on  
Treatment Post-

SRE 

AA 
n = 88 
n (%) 

Placebo 
n = 48 
n (%) 

≥ 30 days 64 (72.7) 32 (66.7) 

≥ 12 weeks* 37 (42.1) 12 (25.0) 

Saad et al. AUA Conference 2012; Abstract 682 (Oral presentation) 

Evidenze e dubbi: quale approccio a quale paziente?!

A higher percentage of  patients was able to 
remain on treatment post-SRE with AA 

COU-AA-301!
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Terapie di salvataggio nella pratica clinica!
Dopo Prostatectomia Radicale !

!à RT di salvataggio precoce!
Dopo RT radicale!

!à Valutare attentamente terapie focali!
Dopo PR + RTa!

!à Possibile differire ADT!
Nella malattia metastatica!

!à ADT continuativa!
Nella malattia resistente alla castrazione!

!à RT in caso di oligo-progressione!

Evidenze e dubbi: quale approccio a quale paziente?!
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Navighiamo a vista? !

Per fortuna abbiamo 
una bussola!
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Radical RT + Androgen Deprivation Therapy!


