
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=ionc20

Acta Oncologica

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/ionc20

Effect of docetaxel added to bicalutamide in
Hormone-Naïve non-metastatic prostate cancer
with rising PSA, a randomized clinical trial
(SPCG-14)

Andreas Josefsson, Åsa Jellvert, Erik Holmberg, Klaus Brasso, Peter Meidahl
Petersen, Sirpa Aaltomaa, Marjaana Luukkaa, Paul Verhagen, Ronald de
Wit, Göran Ahlgren, Ove Andrén, Enrique Castellanos, Mihalj Seke, Anders
Widmark, Jan-Erik Damber & the SPCG14-investigators

To cite this article: Andreas Josefsson, Åsa Jellvert, Erik Holmberg, Klaus Brasso, Peter Meidahl
Petersen, Sirpa Aaltomaa, Marjaana Luukkaa, Paul Verhagen, Ronald de Wit, Göran Ahlgren,
Ove Andrén, Enrique Castellanos, Mihalj Seke, Anders Widmark, Jan-Erik Damber & the
SPCG14-investigators (2023) Effect of docetaxel added to bicalutamide in Hormone-Naïve
non-metastatic prostate cancer with rising PSA, a randomized clinical trial (SPCG-14), Acta
Oncologica, 62:4, 372-380, DOI: 10.1080/0284186X.2023.2199940

To link to this article:  https://doi.org/10.1080/0284186X.2023.2199940

© 2023 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

View supplementary material 

Published online: 19 Apr 2023. Submit your article to this journal 

Article views: 2631 View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=ionc20
https://www.tandfonline.com/journals/ionc20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/0284186X.2023.2199940
https://doi.org/10.1080/0284186X.2023.2199940
https://www.tandfonline.com/doi/suppl/10.1080/0284186X.2023.2199940
https://www.tandfonline.com/doi/suppl/10.1080/0284186X.2023.2199940
https://www.tandfonline.com/action/authorSubmission?journalCode=ionc20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=ionc20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/0284186X.2023.2199940?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/0284186X.2023.2199940?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/0284186X.2023.2199940&domain=pdf&date_stamp=19 Apr 2023
http://crossmark.crossref.org/dialog/?doi=10.1080/0284186X.2023.2199940&domain=pdf&date_stamp=19 Apr 2023


ORIGINAL ARTICLE

Effect of docetaxel added to bicalutamide in Hormone-Naïve non-metastatic
prostate cancer with rising PSA, a randomized clinical trial (SPCG-14)

Andreas Josefssona,b,c�, Åsa Jellvertd,e,f�, Erik Holmbergd,g , Klaus Brassoh, Peter Meidahl Peterseni,
Sirpa Aaltomaaj, Marjaana Luukkaak, Paul Verhagenl, Ronald de Witm, G€oran Ahlgrenn, Ove Andr�eno,
Enrique Castellanosp, Mihalj Sekeq, Anders Widmarkr , Jan-Erik Dambera; and the SPCG14-investigators
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University of Gothenburg, Gothenburg, Sweden; eRegion V€astra G€otaland, NU Hospital Group, Department of Surgery, Uddevalla, Sweden;
fDepartment of Oncology, Region V€astra G€otaland, Sahlgrenska University Hospital, Gothenburg, Sweden; gRegional Cancer Centre West,
Gothenburg, Sweden; hCopenhagen Prostate Cancer Center, Department of Urology, Rigshospitalet, University of Copenhagen, Copenhagen,
Denmark; iDepartment of Oncology, Rigshospitalet, University of Copenhagen, Copenhagen, Denmark; jDepartment of Urology, Kuopio
University Hospital, Kuopio, Finland; kDepartment of Oncology, Turku University Hospital, Turku, Finland; lDepartment of Urology, Erasmus
Medical Centre, Rotterdam, the Netherlands; mDepartment of Medical Oncology, Erasmus University Medical Centre Cancer Institute,
Rotterdam, the Netherlands; nDepartment of Urology, Lund University, Skåne University Hospital, Sweden; oSchool of Medical Sciences,
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ABSTRACT
Background: Historically, endocrine therapy was used in a range of scenarios in patients with rising
PSA, both as a treatment for locally advanced non-metastatic prostate cancer and PSA recurrence fol-
lowing curative intended therapy. In the present study the objective was to investigate if chemother-
apy added to endocrine therapy could improve progression-free survival (PFS).
Materials and Methods: Patients with hormone-naïve, non-metastatic prostate cancer and rising pros-
tate-specific antigen (PSA), enrolled from Sweden, Denmark, the Netherlands, and Finland, were
randomized to long-term bicalutamide (150mg daily) or plus docetaxel (75mg/m2, q3w, 8–10 cycles)
without prednisone, after stratification for the site, prior local therapy or not, and PSA doubling time.
The primary endpoint was 5-year PFS analyzed with a stratified Cox proportional hazards regression
model on intention to treat basis.
Results: Between 2009 and 2018, a total of 348 patients were randomized; 315 patients had PSA
relapse after radical treatment, 33 patients had no prior local therapy. Median follow-up was 4.9 years
(IQR 4.0–5.1). Adding docetaxel improved PFS (HR 0.68, 95% CI 0.50–0.93; p¼ 0.015). Docetaxel
showed an advantage for patients with PSA relapse after prior local therapy (HR 0.67, 95% CI 0.49–
0.94; p¼ 0.019). One event of neutropenic infection/fever occurred in 27% of the patients receiving
docetaxel. Limitations were slow recruitment, lack of enrolling patients without radical local treatment,
and too short follow-up for evaluation of overall survival in patients with PSA relapse.
Conclusion: Docetaxel improved PFS in patients starting bicalutamide due to PSA relapse after local
therapy or localized disease without local therapy. Confirmatory studies of the efficacy of docetaxel in
the setting of PSA-only relapse in addition to endocrine therapies may be justified if longer follow-up
will show increased metastatic-free survival.
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Introduction

Androgen-signaling inhibition is the mainstay systemic treat-
ment for patients with recurrent prostate cancer after local
treatment and for patients with progressive disease unsuit-
able for local therapy. In northern European countries, oral
anti-androgen bicalutamide has been adopted as the first
intervention in these settings for non-metastatic patients.

Systemic side effects are lower with androgen-receptor
blockade compared with androgen-deprivation therapy
(ADT), and effects on prostate cancer mortality are similar
[1–4].

International guidelines recommend restricting ADT for
prostate-specific antigen (PSA)-only relapse to patients with
adverse pathology or PSA doubling times (PSADTs)
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<12months [5–8]. For PSADTs <6months, immediate ADT is
associated with significantly better metastasis-free survival
and cancer-specific survival compared with delayed ADT
[9–11].

Nowadays, improved overall survival from adding doce-
taxel to ADT is established in both castration-resistant and
hormone-naïve metastatic prostate cancer [12–15]. On the
contrary, in the setting of PSA-only relapse after primary
local treatment, docetaxel as an add-on to a gonadotropin-
releasing hormone (GnRH) analogue had no effect on PSA
progression-free survival [16] or progression-free sur-
vival [17].

This study investigated if there is a beneficial effect on
progression-free survival of adding docetaxel to first-line
long-term bicalutamide therapy in non-metastatic, hormone-
naive prostate cancer patients with rising PSA after curative
treatment or local progressive disease not suitable for radical
therapy; the latter group consisted of only 33 patients due
to a change in the clinical management for this category,
mainly based on the outcome of the SPCG-7 trial [18].

Patients and methods

Study design

SPCG-14, an investigator-initiated phase 3 trial, randomized
patients from Sweden, Denmark, Finland, and The
Netherlands (Supplementary Table 1) after stratification by
site, prior local therapy (yes/no) and PSADT (<6months or
�6months). Patients were randomly assigned in a 1:1 ratio
to either anti-androgen alone (AA) or anti-androgen in com-
bination with docetaxel (AAþDoc). The investigators
randomized patients with a centralized web-based proced-
ure, described in the Supplement and assigned the partici-
pants to the randomized intervention. The study was not
blinded to the investigator or the participants.

A power calculation was performed based on the hypoth-
esis that the addition of docetaxel would increase progres-
sion-free survival from 50% to 65%, at a follow-up of
60months. With a power of 80% and the expectation of 15%
censored observations (lost to follow-up or withdrawal of
consent) within 5 years, we required a total of 430 patients.

The trial was designed and conducted by Scandinavian
Prostate Cancer Foundation. Good clinical practice, the
Declaration of Helsinki, and national laws/regulations were
followed. Ethical approval was obtained in each country. All
patients provided informed consent. The trial was registered
at EudraCT (2008-003138-33) and ClinicalTrials.gov
(NCT03119857). The protocol and the statistical analysis plan
as well as trial support are available in the Supplement.

The external Trial Safety Committee was advised due to
the extended inclusion period. The slower-than-expected
recruitment was mainly caused by the very few patients
enrolled with the locally advanced disease without prior local
therapy. For this category, the clinical management was
changed already after the publication of the SPCG-7 trial in
2009 [18] showing an advantage in overall survival by giving
radiotherapy to the prostate. The Trial Safety Committee rec-
ommended stopping inclusion based on a favorable

outcome for adding docetaxel to bicalutamide versus bicalu-
tamide alone (p¼ 0.012) based on 95 events for 291 included
patients. Based on the recommendation a decision was
made to stop inclusion but continue the follow-up of the
included patients according to protocol. In February 2021
validated data from the database was retrieved for this first
analysis; then almost 50% of the patients had reached the
primary endpoint.

Patients, intervention, and follow-up

Eligible patients (ages 18–80 years) had histological adeno-
carcinoma of the prostate and rising PSA after local treat-
ment or localized prostate cancer not suitable for curative
therapy; detailed inclusion criteria are presented in Figure 1.
PSADT was calculated by the investigator according to the
Memorial Sloan Kettering Cancer Center method [19]. A
negative bone scan within 3months before the start of ther-
apy was mandatory; CT of the abdomen was optional.
Further details are presented in the protocol, see the
Supplement.

All patients received, after prophylactic irradiation of the
mammary glands, bicalutamide (150mg) once daily until dis-
ease progression. At the start of bicalutamide intervention,
patients in the AAþDoc group were prescribed 8 to 10
cycles of docetaxel (75mg/m2 body surface area infused
over 60min per cycle) initiated every third week, without
daily prednisone. The number of cycles within this range was
decided by the investigator. Granulocyte colony-stimulating
factor (G-CSF) was not prescribed initially. Guidelines for use
of G-CSF, dose prescriptions and modifications are presented
in the Supplement.

Patients in the AAþDoc group had laboratory tests
between each cycle of docetaxel and underwent a physical
examination every second cycle. Laboratory tests for bicaluta-
mide toxicity were performed at the discretion of the investi-
gator. Patients with hepatic toxicity from bicalutamide
discontinued treatment and were managed according to the
prevailing clinical practice: either the bicalutamide dose was
reduced, or they were switched to a GnRH analogue.

All patients had PSA tests every three months after ran-
domization for five years or until disease progression and
were clinically examined every six months. At PSA progres-
sion or clinical symptoms, a bone scan examination was
mandatory, which thereafter should be performed yearly.
Side effects were assessed, according to the Common
Terminology for Adverse Events (CTCAE) v3.0.

End points

The primary endpoint was progression-free survival (PFS),
defined as the time from randomization to the date of the
first event. Events included an increase in PSA by
�2.0 ng/mL above the nadir value, if confirmed after three to
six weeks, or image-based progression, or any death, which-
ever occurred first within five years from randomization. In
addition, the number of deaths within 5-years will be pre-
sented in this first report.
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Statistical analysis

The full statistical analysis plan is presented as supplemen-
tary. Progression-free survival was analyzed with a stratified
Cox proportional hazards regression model. Of the 19 partici-
pating sites, 10 included fewer than seven patients, so we
did not stratify by the site in the analyses. Censoring events
were either withdrawal of consent, loss to follow-up, or last
follow-up. Progression-free survival was estimated by the
Kaplan–Meier method, with treatment groups compared
using the log-rank test. Efficacy analyses were performed
according to intention-to-treat. Median follow-up time was
determined through the reverse-censoring on progression, in
which survival is treated as the event and progression (PSA-
progression, metastasis or death of any cause) as censoring
events, using the reverse Kaplan–Meier estimator [20]. All
tests were two-sided; p-values <0.05 were considered statis-
tically significant. The effect of treatment on subgroups was
evaluated with a forest plot, performed with the macro
“ipdover,” written for Stata by David Fisher. All statistical
analyses were carried out with Stata/IC 16.1 for Mac-10.

Results

Between 3 March 2009, and 15 February 2018, a total of 348
patients were randomized, and the number by site presented
(Supplementary Table 1); 175 patients were allocated to AA
and 173 to AAþDoc. Fifteen patients withdrew consent, and

eight patients were incorrectly randomized (Figure 1 and
Supplementary Table 2). The two treatment groups were
well-balanced for baseline patient characteristics (Table 1).

Of the patients in the AAþDoc group, 22% received ten
cycles of docetaxel, 52% at least eight cycles, 71% at least
six cycles, and 86% received four cycles or more. Seven
patients did not receive any docetaxel because they with-
drew consent (n¼ 5) or did not meet the inclusion criteria
(n¼ 2). G-CSF support was given to 70% of patients in cycle
two or later. The docetaxel dose was reduced once for 55%
of patients, and twice for 9.7% of patients (Supplementary
Table 3). Serum testosterone, assessed at each docetaxel
cycle, increased over time (Supplementary Figure 1 and
Supplementary results).

Analysis of the entire cohort

At the data cutoff, 172 study patients had experienced a first
event within five years: 75 in the AAþDoc group and 97 in
the AA group. One patient had biopsy-verified liver metasta-
sis (AAþDoc) and seven patients had died, without preced-
ing detectable rise in PSA (Table 2).

The median follow-up time was 4.9 years (interquartile
range 4.0–5.1). Of note, 25% of the patients still alive had
less than 3.8 years of follow-up. Adding docetaxel to bicaluta-
mide provided an advantage over bicalutamide alone for

Figure 1. CONSORT diagram of patient selection, allocation, and analyses.
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progression-free survival (HR 0.68, 95% CI 0.50–0.93;
p¼ 0.015; Figure 2(A,B)).

The five-year progression-free survival was 49% (95% CI
41–57) for the AAþDoc group, and 36% (95% CI 27–44) for
the AA group. The median times to progression were
4.9 years (95% CI 3.8 to undetermined) for the AAþDoc
patients and 3.7 years (95% CI 2.9–4.6) for the AA group.
There were 37 deaths within five years, 24 in the AA group
and 13 in the AAþDoc group (HR 0.47, CI 0.24-0.94). For
restricted mean survival time see Supplementary material.

A forest plot analysis showed that adding docetaxel
yielded the most pronounced benefit in younger patients, in
patients with prior prostatectomy followed by salvage radio-
therapy, and in those with Gleason score 8–10 and PSADT<
6months (Figure 3).

Safety

Adverse events (AE) and severe adverse events (SAEs) were
reported throughout the trial (Table 3). In the 173 patients
receiving docetaxel, a total of 46 episodes of neutropenic
fever/infection grade 3 or 4 were reported, and affected
once 45 patients (27%) without G-CSF and most often after
the first cycle; one patient experienced a second event in
spite of support with G-CSF.

Sixty-one patients terminated the docetaxel treatment
after one to seven cycles because of AEs (n¼ 51) or SAEs
(n¼ 10) (Supplementary Table 3). Twenty-five patients of
those receiving one to seven cycles (33%) interrupted the
docetaxel treatment due to neuropathy of any grade;
another eight patients terminated the treatment after eight

Table 1. Baseline characteristic of included patients.

Total AAþDoc AA
n¼ 348 (100%) n¼ 173 (50%) n¼ 175 (50%)

Age, median (min-max) 68 (45–79) 68 (49–79) 68 (45–79)
ECOG performance status, n (%)

0 333 (96) 164 (95) 169 (97)
1 14 (4) 8 (5) 6 (3)
Missing 1 (0) 1 (1) 0 (0)

PSA at randomization, median (IQR)
PSA (all) 3.8 (1.8, 9.7) 3.5 (1.7, 9.3) 4.2 (1.9, 9.9)
PSA (prior local treatment) 3.4 (1.7, 8.0) 3.0 (1.7, 7.4) 3.7 (1.8, 8.2)
PSA (no prior local treatment) 31.0 (5.5, 43.0) 31.0 (3.4, 43.0) 32.0 (5.7, 45.0)

PSADT�, n (%)
<6months 199 (63) 100 (63) 99 (63)
� 6months 116 (37) 58 (37) 58 (37)

Gleason score at diagnosis, n (%)
5–6 49 (14) 26(15) 23(13)
7 191(56) 95(55) 96(55)
8–10 106 (30) 50 (29) 56 (32)
Missing 2 (1) 2 (1) 0 (0)

Previous treatment, validateda, n (%)
RP 97 (28) 52 (30) 45 (26)
RPþ Salvage 124 (36) 61 (35) 63 (36)
RT 94 (27) 44 (26) 49 (28)
Cryotherapy 2 (<1) 1 (<1) 1 (<1)
No curative 31 (9) 14 (8) 17 (10)

�In patient category with prior local treatment.
aValidation of the primary treatment before inclusion was performed, 3 (AA) and 5 (AAþD) patients were incorrectly stratified at ran-
domization as previously having no curative treatment but had had previous curative treatment before randomization. Two (AA) patients
were incorrectly stratified at randomization as previously having had curative treatment but had had no previous curative treatment
before randomization. ECOG: Eastern Cooperative Oncology Group; IQR: Interquartile range; PSADT: Prostate specific antigen doubling
time.

Table 2. Primary events within 5 years.

No previous curative treatment Previous curative treatment
All

Events AAþDoc, n¼ 15 AA, n¼ 18 AAþDoc, n¼ 158 AA, n¼ 157 n¼ 348

PSA progression� 12 13 59 80 164
Bone metastasis only 0 0 0 0 0
(Synchronous bone metastasis at PSA progressiona) 0 1 5 4 10
Liver metastasisb 1 0 0 0 1
Death from prostate cancer 0 0 0 0 0
Death from other causec 0 1 3 3 7
All events 13 14 62 83 172
�PSA progression was defined as �2 ng/mL above PSA nadir and was confirmed. In 6 patients, progression was defined earlier at the discretion of the physician
and was prescribed Gonadotroptin Releasing Hormone Analogue Therapy at the following PSA values (ng/mL); 1.2, 1.5, 1.6, 1.7, 1.8, 1.9. Only one patient experi-
enced a rising PSA during docetaxel treatment, after the fourth cycle. The docetaxel treatment was terminated and PSA declined spontaneously, i.e. the rising
PSA was an example of the still unexplained flare phenomenon; he was still free from disease progression at the time point of analyses.
aBone metastasis verified within 60 days from PSA progression.
bMetastasis as the first event was only seen in one patient, who had biopsy-verified liver metastasis.
cThree patients died of cardiovascular disease, two in the AA group and one in the AAþDoc group. One patient in the AA group died of lung cancer, and one
patient in the AAþDoc group died in 2020 from COVID-19. Two patients were reported as SAE, with death not related to treatment.
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to nine cycles (15%) for the same reason.Post-hoc analysis of
the cohort of patients with PSA-only relapse after local
therapy.

Of the 315 patients included in the trial, 97 had under-
gone a prostatectomy, another 124 had also salvage radio-
therapy, and 94 had received curative dose-escalated
radiotherapy. At a median follow-up time of 4.9 years (inter-
quartile range 4.0-5.1), progression-free survival was
improved with docetaxel added to bicalutamide compared
with bicalutamide alone (HR 0.67, 95% CI 0.48–0.94;
p¼ 0.019) (Figure 2(B)). The 5-year progression-free survival
was 54% (95% CI 44–62) for the AAþDoc group and 38%
(95% CI 29–47) for the AA group, with respective median
times to progression of 6.1 years (95% CI 4.3 to undeter-
mined) and 4.3 years (95% CI 3.2–4.8).

A forest plot analysis for the 315 patients with PSA-only
relapse after prior local therapy was presented
(Supplementary Figure 2). Of the 315 patients, 59% had
Gleason score 7 and 26% had Gleason score 8–10; the distri-
bution in Gleason scores was similar within the subgroups
receiving different primary treatments (Supplementary
Table 4).

In the sub-group of patients in the AAþDoc group
offered and accepted/tolerated 8-10 cycles there was a risk

reduction of 42% of progression compared to patients in the
AA group (Supplementary data and Supplementary figure 3).
PSA response rate is included in supplementary data.

In the patient cohort with previous local treatment, 11
patients died in the AAþDoc group and 17 in the AA group
within five years. The five-year overall survival was 92% (95%
CI 85–95) for the AAþDoc group and 87% (80–92) for the
AA group (HR 0.67, 95% CI 0.31–1.42). Deaths of any cause
as the first event occurred in three patients in the AAþDoc
group and three patients in the AA group (Table 2); the
other deaths were preceded by PSA progress in eight and 14
patients, respectively.

Discussion

We provide evidence that adding docetaxel when starting
long-term bicalutamide 150mg improves progression-free
survival in patients with non-metastatic prostate cancer of
whom 91% (315 patients) had rising PSAs after prostatec-
tomy plus/minus salvage radiotherapy or dose-escalated local
radiotherapy, only 9% (33 patients) had no prior curative
therapy. The novel finding is that adding docetaxel to bicalu-
tamide improved progression-free survival for patients with
PSA-only relapse with a risk reduction of 33%.

Previous studies investigating docetaxel in addition to
endocrine therapy for PSA-relapse after curative treatment
include Oudard et al. [16] and TAX3503 trial [17]. Neither of
them did show evidence of the benefit of combination ther-
apy. Oudard et al. randomly assigned 254 patients to
12months of GNRH analogue ± 6 cycles of docetaxel
(70mg/m2 q3w), no benefit was observed for neither PSA
progression-free survival, radiographic-progression free sur-
vival nor overall survival at a median follow-up-of-more-than
ten years. The authors conclude that despite an approxi-
mately 15% lower risk of progression in the combination of
docetaxel and endocrine therapy the results were not statis-
tically significant. The TAX3503 trial randomly assigned 413
patients to 18months of GnRH analogue± ten cycles of
docetaxel (75mg/m2 q3w); there was a trend to improve-
ments in progression-free and overall survival with the add-
ition of docetaxel at a median follow-up of 33months.

The different androgen signalling inhibition interventions
could have affected the outcome of docetaxel. The complete
PSA response, nadir �0.1 ng/mL, reported by Oudard et al.
with GnRH analogue was similar to our finding with bicaluta-
mide, implying no obvious difference in efficacy between the
GnRH analogue and bicalutamide.

Serum testosterone assessment indicated that docetaxel
had no obvious influence on testosterone production
(Supplementary Figure 1).

Preclinical in vitro and in vivo studies have shown that the
sensitivity of prostate cancer cells to taxanes can be
increased by adding bicalutamide, interpreted as an andro-
gen receptor–independent effect [21–23]. In line with this, a
recent study on a xenograft prostate cancer model showed
that enzalutamide increased the efficacy of cabazitaxel, inde-
pendent of the effect of enzalutamide alone on the
tumor growth [24]. Furthermore, at clinically relevant

Figure 2. Kaplan–Meier estimates of the probability of progression-free survival
(A) all 348 included patients; (B) patients who had a prior curative treatment
or not.
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concentrations, docetaxel had no anti-hormonal effect [25].
Most probably, the microtubule-stabilizing and anti-mitotic
characteristics of docetaxel result in an additive hormone-
independent eradication of prostate cancer cells [26].

Docetaxel treatment showed an advantage in the present
SPCG-14 trial but not in the SPCG-12 [27] and VA#553 [28]
trials as an adjuvant to prostatectomy or in SPCG-13 trial [29]
as an adjuvant to radiotherapy. One reason may be the dif-
ference in the bioavailability of docetaxel. In the adjuvant
setting to radical treatment with no rise in PSA, docetaxel
reaches tumor cells by diffusion. In contrast, in the PSA-only
relapse setting, docetaxel reaches the manifested tumor dir-
ectly through new tumor vascularization, adding a higher
docetaxel concentration to tumor cells in this case. Tumor
vascularization also improves the nutrient and oxygen supply
compared with tumor cells that must rely on diffusion. Well-
oxygenated tumor cells in the PSA-recurrence setting prolif-
erate to a greater extent and therefore have a higher sensi-
tivity to docetaxel than quiescent tumor cells targeted in the
adjuvant setting. These considerations have been reviewed
in detail by Tannock [30].

The study was not designed to investigate any difference
in the number of docetaxel cycles, but a per protocol ana-
lysis was stipulated in the protocol and this was addressed

by a sensitivity analysis investigating the benefit of docetaxel
in patients receiving 8–10 cycles (52% of those in the
AAþDoc group). Ten cycles were prescribed in the TAX327
[12] and also in the subsequent FIRSTANA trial [31], investi-
gating the efficacy in castration-resistant prostate cancer. In
contrast, 6 cycles were usually prescribed to hormone-naïve
patients, first in trials on metastatic disease and later in adju-
vant settings [14–16,27–29]. Whether six cycles of docetaxel
to subclinical/minimal disease underdosed patients with
higher tolerance of docetaxel in previous negative trials in
these settings cannot be excluded [16,17,27–29].

The trial was powered for progression-free survival, includ-
ing any event of disease progress and any death, whichever
occurred first. For patients with PSA-only relapse the first
sign of disease progression after the intervention is expected
to be PSA progress, albeit bone, visceral, and lymph node
metastasis may be detected concomitantly. At the time point
of this report, no metastasis and only 6 deaths were regis-
tered as the first event, i.e. the primary endpoint PFS became
almost the same as PSA-progression-free survival.

PSA progression-free survival has not yet been accepted
as a surrogate endpoint for overall survival, while metastasis-
free survival and progression-free survival both are robust
surrogates for overall survival in non-metastatic prostate

Figure 3. Forest plot of hazard ratios (HRs) for progression-free survival (PFS) for included patients according to baseline characteristics. The vertical solid line indi-
cates HR ¼ 1, and HR. <1 indicates longer PFS, in favor of the AAþDoc treatment. The red dashed line shows HR for all 348 patients. #: number of patients
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cancer [32,33]. A much longer follow-up is necessary to reach
enough events for accurate analyses of metastasis-free sur-
vival and overall survival in the setting of PSA-only relapse.

Concerning the toxicity of docetaxel, neutropenic fever-
s/infections grade 3 or 4 affected 27% of the patients before
support with G-CSF was initiated and occurred usually
already after the first cycle. G-CSF prevented further episodes
in all but one patient who experienced a second event.
Therefore, prophylactic G-CSF from docetaxel start should be
considered to minimize haematological toxicity.

Neuropathy can cause long-term discomfort after doce-
taxel and occurs in 25–30%, of all grades, and grade 3 in 2–
3%, after ten cycles according to the TAX327 [12] and
FIRSTANA trials [31]. In our study, 20% of the patients inter-
rupted the treatment due to neuropathy of any degree
which was the main reason for docetaxel termination. We
found no support for a correlation between neuropathy and
accumulated docetaxel dosage up to ten cycles; thus, the
risk and severity of neuropathy are probably determined by
patient characteristics to a great extent.

The choice to use bicalutamide 150mg in this trial instead
of ADT is because it was standard of care for PSA-relapse
after curative treatment in the Nordic countries with or with-
out prior salvage strategies. The guidelines still recommend

this after salvage in M0 disease based on lower toxicity with
similar efficacy. All patients with PSA progression on bicaluta-
mide in the trial were recommended a switch to ADT.
Previous studies show that bicalutamide has a similar effect
as ADT in locally advanced PC and only 6weeks shorter
median survival time M1 disease, but with significantly lon-
ger time without treatment-related side effects when com-
pared to ADT [3,4].

PSMA-PET was not available when the study started in
2009 and CT-scan was not always performed in these
patients according to practice. Thus, patients were at ran-
domizationcharacterized as non-metastatic based only on
bone scans. It is probable that PSMA-PET would reveal meta-
stases in a greater portion of these patients based on the
median PSA level at inclusion (3 ng/ml) [34,35]. However,
since this is a randomized study, we believe any difference
in M1-stage at baseline will be evenly distributed between
the two groups in this trial. The knowledge that this study
may include patients with metastatic disease does not
exclude the possibility that docetaxel may have a place in
the early relapse situation in node and/or oligometastatic
settings. PSMA-PET is now more readily available, unlike at
the time of the present study, and if PSMA-PET positive
patients in the relapse situation may benefit more from
intensification of the systemic therapy such as the addition
of docetaxel or if metastasis-targeted therapy would be an
option is for future studies to resolve.

The long recruitment time was a limitation of the SPCG-
14 trial. Lack of compliance with the protocol resulted in
only half of the cohort receiving 8–10 cycles, probably influ-
enced by the CHAARTED [14] and STAMPEDE trials [15], and
SPCG-12 and SPCG-13 [27–29], which all prescribed 6 cycles
of docetaxel. Furthermore, the follow-up is fairly short con-
sidering the lifeexpectancy for patients with PSA-only
relapse, making the current overall survival data immature.
Another limitation is that the protocol-based follow-up will
end at 5 years and all endpoints after that timepoint will be
based on follow-up according to clinical routine. However,
both metastasis-free survival and overall survival will be col-
lected and reported when data is mature.

Conclusion

This is the first study showing the advantages of adding
docetaxel to endocrine therapy at first PSA relapse after local
therapy. If longer follow-up will show increased metastasis-
free survival, these results encourage to further study of early
docetaxel combined with endocrine therapy in selected
patients with early PSA relapse after surgery or radiotherapy.
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