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Abstract

Purpose: To evaluate the influence of neoadjuvant androgen deprivation (NAAD) and report the long term biochemical control
rates according to the Phoenix Consensus Conference, and prognostic factors of intermediate- (IR) and high-risk (HR) prostate
cancer treated with external beam radiotherapy and high-dose-rate brachytherapy (HDR-BT). Methods and Materials: Between
March, 1997 and June, 2005, 184 patients considered IR or HR were treated with localized radiotherapy and HDR-BT at
the Department of Radiation Oncology, Hospital A.C. Camargo, Sao Paulo, Brazil. Patient’s age, Gleason score, clinical
stage, initial PSA value, risk group for biochemical failure, presence of NAAD, doses of radiotherapy and HDR-BT were
evaluated. Results: Median age and follow-up were 70 years old (range, 47-83) and 74.5 months (range, 24-123 months),
respectively. Patients considered IR were 91 (49.4%) and HR 93 (50.6%). Ninety-nine (53.8%) patients had no NAAD. The
overall survival at 5 years was 93.6%. The 5-year actuarial biochemical control rates for all patients, IR and HR were 83.4%,
86.2% and 78.8%, respectively, p= 0.076. On univariate analysis the prognostic factors related to better biochemical control
were Gleason score < 6 ng/ml (p= 0.037), radiotherapy dose > 45 Gy (p= 0.011) and HDR-BT dose > 20 Gy (p< 0.001). On
multivariate analysis no statistical significant predictive factor related to biochemical control was found. Conclusions: The
role of NAAD for IR and HR prostate cancer is still to be defined. HDR-BT combined to external radiotherapy is a successful
form of treatment for these patients, with our results comparable to published data.
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Introduction Although, the best management of both localized and
locally advanced PCa remains controversial, surgery,

Prostate cancer (PCa) is one of the most prevalent ~ radiotherapy, hormonal therapy, and watchful waiting can

malignancies affecting men in the developed world. For
the male population of western countries, the probability
of dying of PCa is about 3%.!

When evaluating outcomes from external
beam radiotherapy, brachytherapy or a combination
of both, patients with PCa are classified as being at a
low- (LR), intermediate-(IR) or high-risk (HR) for
biochemical failure, as this dramatically affects outcomes.

be used isolated or in combination to treat the different
risk groups.?

The determination of risk groups for biochemical
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failure has been changed as more mature data from
several centers have led to a comprehension of which
patients were really at a higher risk for biochemical
failure. A study performed with more than 1,500 patients
treated with three-dimensional conformal radiotherapy
at the Fox Chase Cancer Center, has included patients
presenting with two of the parameters of intermediate
risk into the high risk group for biochemical failure,
with a significant reflection on biochemical control
rates.’

For these patients, at IR or HR, significant
clinical data are available demonstrating that dose
escalation radiation therapy has a significantly better
outcome as the dose to the prostate is increased.**The
combination of radiotherapy plus long-term suppression
of androgens also improved outcomes, but there is a lack
of data regarding its combination with dose escalation or
use of neadjuvant androgen deprivation (NAAD).”

Conformal high-dose rate brachytherapy
(HDR-BT) is a successful method for delivering higher
dose of radiation to the prostate when compared to
radiotherapy alone.*® HDR-BT also has some potential
additional advantages over normal tissue sparing and
on reducing miss dose to the prostate, due to imprecise
target localization, treatment setup uncertainties, organ
motion and/or deformation during the treatments,
with a relative low incidence of severe acute and late
side effects.'

This is a retrospective study to evaluate the
biochemical control rates, according to the RTOG-
ASTRO Phoenix Consensus Conference,'" of patients
considered IR or HR, who were not submitted to
adjuvant androgen deprivation.

Material and Methods

Patients

Patients with initial or locally advanced biopsy
proven prostate adenocarcinoma, considered IR or
HR, treated with pelvic localized conventional or
tridimensional radiotherapy in combination with
HDR-BT at the Department of Radiation Oncology,
Hospital A.C. Camargo, Sao Paulo, Brazil had their
charts retrospectively reviewed. Details as Gleason score,
initial PSA value and clinical stage using the 1992 AJCC
clinical stage were collected to define the risk group

for biochemical failure, according to the Fox Chase
definition.

External Beam Radiotherapy

In the first three years of the period of analysis,
conventional two dimensional external radiotherapy
planning was used, but all patients had a pretreatment
diagnostic computed tomography scan (CT), urethrogram
and rectal contrast to assist in defining the prostate,
seminal vesicles and normal tissue volumes at risk. The
defined targets for radiotherapy were the prostate and
seminal vesicles, plus a 10 mm margin in all directions.
After 1999, all patients were treated with localized
conformal radiotherapy, when the margins used to the
target were in the range of 7 to 10 mm.

Brachytherapy

Technical details of HDR-BT have been already
published elsewhere.8,10 In brief, HDR-BT was
performed 10 to 15 days after the completion of external
radiotherapy. Implants were performed in the operating
room, under spinal anesthesia and with the patient in
lithotomic position. Two metallic markers were inserted
into the gland, one in the apex and the other in the
base of the prostate, to ascertain quality control of any
needle displacement during the treatment and to allow
corrections whenever it was necessary. All the implants
were performed with steel needles, under perineal
template guidance. The needles were uniformly placed
into all the prostatic volume, but avoiding the urethra.

Definition of Risk Group for Bio-
chemical Failure

Patients were grouped into two different
subgroups of risk for biochemical failure. Patients
with either stage T2b, Gleason score 7 or initial PSA
value ranging from 10-20 ng/ml were considered
IR. Patients who presented two or more of the
characteristics of the IR or iPSA > 20 ng/ml,
Gleason score > 7 or clinical satge > T2b were
grouped into the HR. At the discretion of the
referral urologists, patients into any of the groups
received a course of central or peripheral NAAD,
with goserelin and/or flutamide or ciproteron
acetate, 3 to 6 months prior to external radiotherapy,
but no short- or long-term adjuvant androgen
deprivation was allowed for study entry.
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Follow-up

After completion of treatment, patients were seen
in follow-up with PSA testing one month later, every 3
months for 2 years and every 6 months after that. The
primary definition of biochemical failure for this study
was a 2 ng/mlL rise above the PSA nadir (the “Phoenix”
definition).

Statistical Analysis

All endpoints were calculated as the interval from
pathologic diagnosis of PCa to biochemical failure. The
biochemical failure was defined according to the RTOG-
ASTRO Phoenix Consensus Conference. Pearson
chi-square and t tests were used to compare differences
in categorical and continuous patient characteristics,
respectively. Survival data were generated using the
Kaplan-Meier method, with log-rank test used to
compare equality of survivor functions. Statistical tests
were performed using SPSS 13.0 (SPSS, Chicago, IL).

Results

Between March, 1997 and June, 2005, a total of
239 patients with PCa were treated with a combination
of radiotherapy and HDR-BT at the Department of
Radiation Oncology, Hospital A.C. Camargo, Sio Paulo,
Brazil. Of those, 184 patients were considered IR or HR
and eligible for study entry. Median age of patients was 70
years old (range, 47-83) and median follow-up was 74.5
months (range, 24 —123 months). Clinical characteristics
of patients are shown in Table 1.

Ninety-one patients were considered IR (49.4%)
and 93 (50.6%) were considered HR. Ninety-nine
(53.8%) patients did not use androgen deprivation prior
to external radiotherapy.

The two groups were well balanced in terms of
presence or absence of androgen deprivation, with no
statistical significant difference between the groups (p=
0.437), as shown in Table 2.

The total dose of external radiotherapy ranged
from 40 to 54 Gy (median 47 Gy) given in 20 to 30
daily fractions, with weekend rest. The total external
radiotherapy treatment time ranged from 4 to 7 weeks
(median, 5 weeks).

The interval between external radiotherapy and
HDR-BT varied from 7 to 15 days in all patients. One
hundred seventy-nine (97.3%) patients started their
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Table 1 - Patient characteristics

Variable N % Range Median
Age-years 47-83 70.0
iPSA 4.1-175 15.1
(ng/ml)
Gleason 3-10 7
score
Follow up 24-120 74.5
(Months)
Ethnicity  Asiatic 12 10.9

Caucasian 132 71.7

Black 26 14.1

Other 6 3.3
Clinical T1 65 35.3
Stage

T2a 59 321

T2b 31 16.8

T3a 29 15.8
NAAD- No 99 53.8

Central 64 34.8

Peripheral 21 11.4

Risk Intermedi- 91  49.5
Group ate

High 93 50.5
Total 184 100

iPSA, initial PSA value; IR, intermediate risk for biochemical failure; HR , high
risk for biochemical failure; NAAD, neoadjuvant androgen deprivation; EBRT,
external beam radiotherapy; HDR-BT, high dose rate brachytherapy

treatment with external radiotherapy. The total treatment
time, including external radiotherapy, break and HDR -
BT ranged from 5 to 9 weeks (median, 7 weeks).

The dose of HDR-BT ranged from 16 to 30 Gy
given in 4 fractions, twice a day, administered in two
days. Median HDR-BT dose was 20 Gy.

The overall survival (OS) at 5 years was 93.6%
(Figure 1). Actuarial 5-year disease-free survival was
87.4% (Figure 2). Ten patients had died at the time of
this analysis. Seven (3.8%) patients died due to PCa
disease progression. Three (1.6%) patients died due to
cardiac disease, two (1.1%) patients of second primary
tumor (pancreas origin) and one from complication of
Bowen disease.

The 5-year actuarial biochemical control rates for
all patients, IR and HR were 83.4%, 86.2% and 78.8%,
respectively, p= 0.076 (Figure 3).

On univariate analysis, the prognostic factors
related to better biochemical control rates were Gleason
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Table 2 - Univariate analysis 10 [ sumvnaa runcmion
! % ~+ CENSORED
Variable Total Bioch. % p
0,8
Control -
=
Age <60 25 17 66.7 0.823 S o0
61-70 70 47 66.7 2
= 0,4 4
>_70 89 69 77.5 E
Race Asiatic 11 7 63.6 0.140 % 02
Cauca- 148 105 70.9 ©
sian 0,0
Black 19 17 895 200 400 600 800 1000 120,0
MONTHS
Other 6 4 66.7 PATIENTS AT RISK 184 124 94 64 43 40
Ipsa <10 47 33 70.2 0.577
10-20 82 59 72.0 l"jigurelh—O-ver.all Survival Rate (OS). Nuglbers bel(?vY each
time point indicate the number of observations remaining
20 55 41 74,5
Risk Intermedi- 91 72 79.1 0.076 1,04 1 SuRvvaL
Group ate .(l -+ CENSORED
High 93 57 61.3 z 0.8
|4
GS <6 113 87 77.0 0.037 g 06
2 U
7 48 33 688 Y
3
NAAD Yes 85 63 74.1 0.238 { 0.4
B
No 99 70 70.7 7
0,21
EBRT 45Gy 107 63 58,8 0.011 ;5)
3
45Gy 77 70 90.9 0.0
HDR-BT 20Gy 79 39 49.4 0.001 25:,0 46'0 GOI,D 8(5,0 106,0 126'0
20Gy 105 94 89.5 MONTHS
Total 184 133 72.3 PATIENTS AT RISK 184 114 74 35 16 14

iPSA — initial PSA value, GS — Geason score IR~ intermediate risk for
biochemical failure, HR — high risk for biochemical failure, NAAD —
neoadjuvant androgen deprivation, EBRT — external beam radiotherapy,

Figure 2 — Freedom from failure for all patients treated.
Numbers bellow each time point indicate the number of
observations remaining.

HDR-BT — high dose rate brachytherapy

Table 3 — Distribution of patients according to Risk group and use of neoadjuvant androgen deprivation and dose escalation

HDR-BT

Risk Group
IR HR
Total Bioch Control % Total Bioch control % p
NAAD 52 39 75,6 47 19 40,4
Central 23 20 86,9 34 23 67,6 0.297
Peripheral 16 13 81,2 12 7 52.6

IR - intermediate risk for biochemical failure, HR — high risk for biochemical failure, NAAD — neoadjuvant androgen deprivation

score < 6 ng/ml (p= 0.037), external radiotherapy T
>45 Gy (p= 0.011) and HDR-BT > 20 Gy (p< 0.001)
(Table 2). The association of NAAD and risk groups for
biochemical failure was also explored with no statistical

significance (p= 0.121) (Table 3).
On multivariate analysis, no statistically significant
predictive factor related to biochemical control was found.
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Figure 3 — Biochemical control by risk group for biochemical
failure

Discussion

The use of PSA as an effective marker of clinical
success in the absence of measurable disease has been
a boon to the evaluation of prostate cancer therapies.
When comparing treatment outcomes of PCa from
different studies, it is important to know the distribution
of risk groups for biochemical failure as this dramatically
affects results. Although there may be some differences
between institutions in classification systems, there is a
consensus that standard definitions must involve clinical
stage, Gleason score and initial PSA value.

We defined as IR patients with either stage T2b,
Gleason score 7 or initial PSA value ranging from 10-20
ng/ml. Patients who presented two or more of the
characteristics of IR or initial PSA > 20 ng/ml, Gleason
score > 7 or clinical stage > T2b were grouped into the
HR group, based on a research from Fox Chase Center
of over 1,575 patients.’

Several retrospective studies have previously
described the outcome of patients treated with
combination of external radiotherapy and HDR-BT®*
1213 but data from prospective randomized trials comparing
results of this combination with dose escalation protocols
are still missing.

Some studies have already evaluated results in
terms of biochemical control rate when combining
external beam radiotherapy and HDR-BT. Tang et al.
evaluated results of 88 patients treated with 46 Gy given
by external radiotherapy plus 16 or 20 Gy boost given by
HDR-BT. No NAAD was allowed in their cohort. The
5-year actuarial biochemical control rates were 58.8% and
77.3% favoring the 20 Gy group (p= 0.07).'* Galalae et al.
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published results of 611 patients treated with combination
of external radiotherapy and HDR -BT. For the different
risk groups, the actuarial 5-year biochemical control
rates were 96% for LR, 88% for IR and 69% for HR..
They noted that Gleason score, initial PSA value, clinical
stage and classification into different risk groups were
statistically significant predictive factors of biochemical
failure.15 Deger et al. also reported the results of 422
patients. The 5-year biochemical control rates rates were
81% for LR, 65% for IR and 59% for HR..'®

All studies mentioned above have shown statistical
significant correlation between biochemical control
outcomes and initial PSA value, risk group classification
and Gleason score. In our analysis, the biochemical control
rate at 5 years also had a statistical significant difference
when higher total HDR-BT doses were administered
(p< 0.001).

The use of long-term adjuvant androgen
deprivation and external radiotherapy for patients
grouped into IR and HR has been extensively explored.
Pilepich et al. reported the results of 945 patients enrolled
in the trial RTOG 85-31, observing that the actuarial
5-year biochemical control rate was superior for patients
who had androgen blockage (84% x 71%, p < 0.0001).17
The updated results of this trial with a median follow-up
for all patients of 7.6 years showed an increased 10-year
biochemical control rate favoring the use of androgen
deprivation (38% versus 23%, p <0.0001).18

Bolla et al. published the results of another
prospective randomized trial comparing 70 Gy given by
external radiotherapy with or without adjuvant long-
term use of goserelin in 415 patients. With a median
follow-up of 45 months, the actuarial 5-year overall
survival were 79% for the combined treatment group and
62% in the radiotherapy group alone (p=0.001)." The
EORTC trial 22861 has shown that androgen suppression
with LHRH analogue given during and for 3 years after
external radiotherapy improved overall survival, whatever
the Gleason score.”” One might observe that patients at
IR or HR should have adjuvant androgen deprivation
based on the published data, but many patients in our
cohort, especially the youngest ones, still refuse its use
due to intent of potency preservation.

The potential benefit for the use of NAAD
deprivation is still controversial for patients into IR or
HR group for biochemical failure. Martinez et al. in a
study of 1,260 patients treated with pelvic radiotherapy
and HDR-BT observed similar overall and disease-free
survival and also biochemical control for patients who
were treated with or without the addition of NAAD up
to 6 months prior to radiation. They also observed that
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it added side effects and cost, and furthermore, for the
most unfavorable group, there was a higher rate of distant
metastasis and more prostate cancer-related deaths.21 We
observed in our study that the use of NAAD was not
associated with an improvement in biochemical control
rates (p= 0.238).

Although the number of studies published
reporting the combination of HDR-BT and external
radiotherapy is increasing, what is still not answered
is whether adding pelvic radiation, instead of prostate
localized radiotherapy in combination to HDR-BT
for PCa patients with a more than 15% risk of positive
lymph nodes, will really improve outcome. Vargas et
al. performed a matched-pair analysis of 1432 patients
treated with radiotherapy and HDR-BT between 1993
and 2003. There were 755 cases identified as having
more than 15% of risk of positive pelvic lymphonodes.
Of those, 255 cases were treated without pelvic
radiotherapy and randomly matched by Gleason score,
clinical stage and initial PSA value to 500 cases treated
with pelvic radiotherapy, resulting in 250 pairs. As results
they observed that biochemical control rates and overall
survival were not significantly different for patients treated
with pelvic radiotherapy. At a median follow-up of 4 years,
biochemical control and overall survival rates were 78%,
86%, 89% and 88%, respectively.

In our analysis, the overall survival at 5 years was
93.6% and the 5-year actuarial biochemical control rates
for IR and HR  were 90.2% and 88.5% (p= 0.216),
respectively.

Chin et al. related the results of 65 consecutive
patients treated between 1998 and 2004 with combination
of radiotherapy and HDR-BT. Sixty patients (92.3%)
were considered IR or HR. With a median follow-up
of 3.5 years, the 3-year actuarial biochemical control
rate was 90.8%.% Yamada et al. also reported the results
of 105 patients consecutively treated between 1998 and
2004 with external radiotherapy and HDR-BT. With
a median follow-up of 44 months, the 5-year actuarial
biochemical control rates for patients grouped into IR
and HR were 98%, and 92%, respectively.?*

Patients considered HR have more chances of
biochemical failure, so they are more likely to receive
a higher dose of radiation or a “boost”, as consequence
of its lower biochemical control rates in various series.
The tumor biology itself could explain the progression
of the disease in the HR group despite the higher dose
administered. Our results suggested that biochemical
control is related not only to clinical characteristics of
patients, as Gleason score, but it is also related to treatment
parameters as total dose of HDR-BT and external

radiation administered, despite no statically significant
data found on multivariate analysis. In this view, risk-
adapted therapy is very important in these cases.

The combination of radiotherapy and HDR-
BT is an alternative strategy of dose escalation, as this
combination can provide treatment to potential areas
of microscopic spread outside the prostate for patients
at HR.

Conclusion

HDR-BT combined to external radiotherapy
is a successful form of treatment of PCa, with results
comparable to published data, results that tend to be
even better with the introduction of image guided
brachytherapy. The challenge for the future is to
determine which treatment option will have the best
result for each patient and what the role of NAAD is
when using radiotherapy combined to HDR-BT for
IR and HR patients
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