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abstract

PURPOSE To present a summary of the treatment and follow-up recommendations for the biochemical re-
currence in castration-sensitive prostate cancer (PCa) acquired through a questionnaire administered to 99 PCa
experts from developing countries during the Prostate Cancer Consensus Conference for Developing Countries.

METHODS A total of 27 questions were identified as related to this topic from more than 300 questions. The
clinician’s responses were tallied and presented in a percentage format. Topics included the use of imaging for
staging biochemical recurrence, treatment recommendations for three different clinical scenarios, the field of
radiation recommended, and follow-up. Each question had 5-7 relevant response options, including “abstain”
and/or “unqualified to answer,” and investigated not only recommendations but also if a limitation in resources
would change the recommendation.

RESULTS For most questions, a clear majority (. 50%) of clinicians agreed on a recommended treatment for
imaging, treatment scenarios, and follow-up, although only a few topics reached a consensus . 75%. Limited
resources did affect several areas of treatment, although in many cases, they reinforced more stringent criteria
for treatment such as prostate-specific antigen values. 0.2 ng/mL and STAMPEDE inclusion criteria as a basis
for recommending treatment.

CONCLUSION A majority of clinicians working in developing countries with limited resources use similar cutoff
points and selection criteria to manage patients treated for biochemically recurrent castration-sensitive PCa.
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INTRODUCTION

Prostate cancer (PCa) is the second most common
cancer in men worldwide.1 Men’s lifetime risk of di-
agnosis is 15%, whereas the lifetime mortality remains
low at 3%, often over the age of 75.2 The treatment for
localized PCa can vary greatly—ranging from active
surveillance3-5 to active treatment with curative intent
with radical prostatectomy (RP) or primary definitive
radiotherapy (RT)—depending on its progression
risks.3,6 Although it might be curative in many cases,
approximately 30%-40% of men will develop a bio-
chemical recurrence (BCR),7,8 which is defined by a
rising serum prostate-specific antigen (PSA) following
definitive local therapies (ie, RT or RP) without me-
tastases detected by available imaging modalities.
Even when there is no evidence or symptoms of a

locally recurrent or metastatic disease, this BCR does
indicate the recurrence of cancer and does not cor-
relate with the patient’s quality of life (QoL) or overall
survival.9

Clinicians are provided with several options to manage
patients with BCR. The challenge relies on preventing
or delaying the onset of metastatic disease and the
resulting morbidity and mortality while also consider-
ing the negative impact on patients’ QoL and avoid-
ance of overtreating PCa of a low risk of clinical
progression. As the incidence and burden of PCa
steadily increases globally, its management also
presents new challenges for healthcare systems,10

especially in regions of limited resources. Although
the benefits of technological advances have offered
improvements in detection, screening, treatment, and
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outcomes, there is a great need to better tailor treatment
recommendations according to the individual risk of met-
astatic disease or death while also balancing the overall
costs and burden for healthcare systems.10 The present
study summarizes treatment and follow-up recommenda-
tions from a large panel of physicians working with PCa in
developing countries for the recommended treatment and
follow-up of patients presenting with BCR of castration-
sensitive PCa—with and without the consideration of lim-
ited resources. It aims to provide a guideline that can be
used in clinical practice and policy development by phy-
sicians or policymakers, especially in limited-resource
settings.

METHODS

This study is part of a series of articles about the first global
Prostate Cancer Consensus Conference for Developing
Countries (PCCCDC). Full information about the confer-
ence, methods, and survey are described in an editorial
submitted as another manuscript. The first global PCCCDC
was organized around state-of-the-art lectures and pre-
sentations and it discussed evidence relevant to 12 key
topics and subtopics related to the management of PCa in
general and in limited-resource regions (screening, diag-
nosis, staging tools, treatment, and follow-up for various
stages of cancer). Four polling sessions were scheduled
during the 2-day conference for panelists to respond to
questions regarding these topics. Only physicians who
participated in all four sessions were included in the final
consensus results.

The full panel for this consensus paper consisted of 99
multidisciplinary cancer physicians, including urologists,
medical oncologists, radiation oncologists, radiologists, and
pathologists from developing countries in Latin America,
Africa, Middle East Asia, and Eastern Europe. The panel

members were selected based on their special interest in
PCa, recent work in this field, and attendance at the first
global PCCCDC.

The questionnaire was developed by a panel of seven
experts to provide relevant real-world physician recom-
mendations for nonfrail patients (as defined by Eastern
Cooperative Oncology Group performance status 0-2) and
for patients with prostate adenocarcinoma (unless other-
wise stated). A total of 321 questions were constructed to
investigate (1) screening, (2) diagnosis, (3) staging tools,
(4) treatment, and (5) follow-up of PCa and the impact of
limited resources on those treatment recommendations by
the panelists. Following each question, there were five to
seven relevant answers, including two nonanswers (“ab-
stain” and “unqualified to answer”). The two nonanswers
were provided for quality control and allowed for physicians
to opt out of questions that they may not contend within
their specific specialty. Unless stated otherwise, it is as-
sumed that for the specific recommendation (the type of
surgery, type of RT, and drug), therapies are approved and
available, no treatment contraindications exist, and no
clinical trial is currently in progress. For the questions that
refer to an area of limited resources, the recommendations
consider cost-effectiveness and the possible therapies with
easier and greater access. Each question was deemed
consensus if 75% or more of the full panel selected a
particular answer. Their answers are annotated and dis-
cussed in the following sections where screening, diag-
nosis, and staging tools, and treatment for the topics stated
are addressed. There was no patient advocate present at
the conference. The complete methodology of PCCCDC,
including the elaboration process of the questionnaires to
guide the panelists, the design of voting sessions, and
consensus criteria, is presented in the editorial and is valid
for all the papers in this issue.

CONTEXT

Key Objective
To generate a consensus on critical issues relevant to the treatment of biochemical recurrence (BCR) in castration-sensitive

prostate cancer focused on developing countries.
Knowledge Generated
In a limited resource setting, patients with BCR should undergo chest computed tomography or X-ray, and computed to-

mography or magnetic resonance imaging of abdomen and pelvis and bone scans. For patients with BCR post-
prostatectomy, the prostate-specific antigen level ≥ 0.2 mg/mL is the cutoff to initiate salvage therapy. The salvage
therapy option for BCR post-prostatectomy should be radiation therapy with androgen deprivation therapy for 6 months.
The salvage therapy option for BCR after local definitive treatment (radiotherapy and/or brachytherapy) should be salvage
prostatectomy. If prostatectomy is not feasible, intermittent hormonal therapy with androgen deprivation therapy should be
considered.

Relevance
The voting results presented in this document can be used to support the treatment of BCR in castration-sensitive prostate

cancer in areas of limited resources lacking specific guidelines.
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Staging

The staging recommendations are presented in a previ-
ously published work of this project (REF—in press) and
are summarized in Figure 1. There was an overwhelming
consensus by the clinicians for the use of positron emission
tomography (PET) and/or computed tomography (CT) with
prostate-specific membrane antigen (PET and/or CT-
PSMA) or PET-magnetic resonance imaging (MRI) after
both RP and RT (91.03% and 93.51%, respectively). In a
limited resource setting, with no access to PET and/or CT-
PSMA (or PET and/or MRI-PSMA), the clinicians recom-
mended the combined use of CT of the abdomen and pelvis
(or pelvic MRI), a bone scan, and a CT of the thorax or chest
X-ray both after RP and after RT, as can be seen in Figure 1.

Because of its low contrast resolution, CT is no longer
recommended for detecting locoregional relapse of PCa
after RP or RT.11 Modern PET and/or CT imaging tech-
niques provide better sensitivity for metastasis detection,
especially in BCR with low PSA levels, than conventional
imaging such as bone scan, CT, and MRI. Recent literature
reviews suggest that PSMA PET and/or CT is superior in
detecting BCR; however, the impact of its increased sen-
sitivity on patient survival is unknown and further research
is required. These new tracers pose a challenge for ac-
cessibility, and further validation from clinical trials is
needed to evaluate their benefit in routine clinical
practice.12

Treatment Recommendations

Three different patient scenarios were posed to the clini-
cians for their treatment recommendations in case there is
BCR exhibited by rising PSA levels after primary curative

treatment. These scenarios are presented in Table 1 with a
summary of the main findings. For the sake of clarity and
ease of interpretation, not all the answer categories are
presented—only those that had been chosen by a significant
number of physicians are presented. Therefore, the category
total presented does not culminate to the full 100%. The
complete data with all the answers presented are given in the
Data Supplement. The impact that limited resources had on
the question is denoted as a gray LR = with a+ or − and a
numerical value. This represents the change in percentage
of experts making this recommendation when limited re-
sources were considered (ie, 57% with LR = −1%, which
means 57% − 1% = 56% in limited resources). The main
impact of limited resources is highlighted in the column to
the left of treatment recommendations. As can be seen in
Table 1, there was little consensus as defined by reaching
more than 75% of physicians responding with the same
recommendation—although, in general, there were clear
preferences of the majority (. 50%) of respondents
reaching near-consensus levels.

In patients, post-prostatectomy with rising PSA levels,
imaging is recommended (57%) before salvage RT if their
PSA value is greater than 0.2 ng/mL, with 74% also rec-
ommending 0.2 ng/mL as the cutoff to initiate salvage
therapy (91% in limited-resource scenarios). With limited
resources, 56% of the panel still recommended imaging
before salvage therapy in those with a PSA
value . 0.2 ng/mL, with fewer recommending imaging in
the majority of patients regardless of the PSA level (24%).
More than half of the panelists (57%) recommended
hormonal therapy with androgen deprivation therapy (ADT)
for 6 months during salvage radiation, whereas 23% of
panelists recommended it only for a minority of selected
patients according to criteria, such as the PSA
level ≥ 0.5 ng/mL and/or the PSA doubling
time ≤ 6 months. For clinicians practicing in limited-
resource settings, the conduct does not vary regarding
their decision for recommending hormonal therapy in
combination with salvage RT. The panelist-recommended
modalities for salvage RT are shown in Figure 2.

In patients with nonmetastatic disease with a confirmed
rising PSA level, postlocal therapy with or without local
salvage therapy, and no curative salvage therapy treatment
option, the majority of experts (74%) recommend hormonal
treatment for a fraction of selected patients, with only 24%
suggesting initiation of ADT for a majority of patients. In a
limited-resource setting, 88% of the panelists used these
criteria (rising PSA level) to recommend ADT. In cases
where hormonal therapy is recommended, 68% of pan-
elists preferred ADT with luteinizing hormone-releasing
hormone (LHRH) agonist with or without first-generation
antiandrogen, although the recommendation for this option
in a limited-resource scenario was drastically reduced to
19%, with 45% opting for any form of intermittent ADT and
35% opting for ADT with orchiectomy alone.
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FIG 1. The use of imaging in staging for castration-sensitive PCa with
BCR with or without limited resources. BCR, biochemical recurrence;
CT, computed tomography; MRI, magnetic resonance imaging; PCa,
prostate cancer; PET-CT, positron emission tomography computer
tomography; PSMA, prostate-specific membrane antigen.

Monteiro et al

540 © 2021 by American Society of Clinical Oncology



In patients with a local recurrence (no signs of systemic
disease) with a confirmatory biopsy where definitive local
external beam RT and/or brachytherapy had been used,
salvage prostatectomy was the recommended course of
treatment by 68% and 67% of the panelists with and
without limited resources, respectively. Salvage high-
intensity focused ultrasound was suggested by almost a
quarter (24%) of panelists if this resource is available.
Hormonal therapy in this patient scenario was split near
evenly between any form of intermittent ADT (47%) and
52% preferring ADT with LHRH agonist with or without first-
generation antiandrogen. In limited-resource environ-
ments, 53% recommended any form of intermittent ADT
and 36% recommended ADT with orchiectomy alone.

Following-up with PSA measurements every 3-6 months
was recommended by 80% of the panelists, 96% in the
case of limited resources in patients having undergone a
salvage local therapy (after initial prostatectomy and/or
RT) with curative intent with BCR and no evidence of
disease. Although most clinicians (59%) did not rec-
ommend imaging in follow-up for these cases, 30%
recommended in only a few cases. In limited resources,
80% did not recommend imaging, and 16% recom-
mended in only a few cases (Fig 3). As such, there was a
little consensus of the type of imaging study that would
be recommended with 50% (and 76%—limited re-
sources) only in the case of symptoms—see the Data
Supplement.

TABLE 1. Summary of Panelists’ Treatment Recommendations for the BCR of Castration-Sensitive PCa
Patient Scenario Treatment Recommendations LRs

Post-prostatectomy
Rising PSA levels

Do you recommend imaging before salvage therapy?
57% only in patients with the PSA level . 0.2 ng/mL

(LR = −1%)
24% in most patients, regardless of PSA level

(LR = −15%)

56% still recommend imaging for the PSA level. 0.2
ng/mL

At what PSA levels do you recommend initiating salvage
therapy?
74% in patients with the PSA level . 0.2 ng/mL
(LR = +16%)
21% in patients with the PSA level . 0.1 ng/mL
(LR = −13%)

91% recommend using the PSA level. 0.2 ng/mL as
a cutoff point to initiate salvage RT

Do you recommend hormonal therapy in combination with
salvage RT?
57% yes, ADT for 6 months (LR = −1%)
23% in aminority of selected patients (eg, based on PSA
level or PSA-DT) (LR = +7%)

56% still recommend ADT for 6 months

Postlocal therapy
With or without salvage local RT
Nonmetastatic
Confirmed rising PSA
No curative salvage treatment

Do you recommend initiating hormonal therapy?
74% in a minority of selected patients (eg, stampede
inclusion criteriaa) (LR = +14%)
24% yes, in most patients (LR = −19%)

88% using stampede inclusion criteriaa

If hormonal therapy is recommended, what is the regimen
of choice?
68% ADT by LHRH agonist with or without first-
generation AR antagonist (LR = −49%)
32% any form of intermittent ADT (LR = +13%)
0% ADT by orchiectomy alone (LR = +35%)

45% any form of intermittent ADT and 35% ADT by
orchiectomy alone

Postdefinitive local external beam RT
and/or brachytherapy.

No signs of systemic disease (local
recurrence)

A confirmatory biopsy

Treatment recommended?
67% salvage prostatectomy (LR = +1%)
24% HIFU/cryoablation (LR = −23%)
5% ADT alone (LR = +19%)

68% recommend salvage prostatectomy and 24%
ADT alone

If hormonal therapy is recommended, what is the regimen
of choice?
52% ADT by LHRH agonist alone with or without first-
generation AR antagonist (LR = −41%)
47% any form of intermittent ADT (LR = +6%)
1% ADT by orchiectomy alone (LR = +35%)

53% any form of intermittent ADT and 36% ADT by
orchiectomy alone

Abbreviations: ADT, androgen deprivation therapy; AR, androgen receptor; BCR, biochemical recurrence; HIFU, high-intensity focused ultrasound; LHRH,
luteinizing hormone-releasing hormone; LRs, limited resources; PCa, prostate cancer; PSA, prostate-specific antigen; PSA-DT, PSA doubling time; RT,
radiotherapy.

aStampede inclusion criteria = PSA ≥ 4 ng/mL and rising with doubling time , 6 months or a PSA level ≥ 20 ng/mL.
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DISCUSSION

Although a rising PSA level does universally precede me-
tastasis and PCa-specific death, it is important to establish
that BCR is not a surrogate for PCa-specific mortality or
overall survival. A rising PSA level may predate local re-
currence or metastasis by 7-8 years on average.13,14 This
presents a different set of challenges for clinicians in de-
veloping countries where healthcare systems are chal-
lenged by decreased access to care, scarcity of
technological advancements, overcrowded facilities, and
large waiting times for specialists consultation, increasing
the chances that patients may not be timely and accurately
diagnosed and treated. Most of these recommendations
failed to reach full consensus, defined as the agreement of
75% of experts recommending the same course of treat-
ment because of the range of scenarios that clinicians face
in real-world practice with a difficult healthcare system.
Nevertheless, there were clear majorities in virtually all
categories of questions for different clinical scenarios.

In this context, for patients with rising PSA
value . 0.2 ng/mL post-prostatectomy, the expert panel
recommends salvage RT to prostatic bed with LHRH ag-
onist for 6 months. Considering the possibility of limited
resources in developing countries, if the use of LHRH
agonist is not possible, it is reasonable to use exclusive RT
with a 3D conventional technique in this situation. Cor-
roborating this recommendation, there are data showing
five-year progression-free survival of 87%, 70%, and 47%
for PSA levels, 0.3, 0.3-0.7, and. 0.7 ng/mL (P, .001),
respectively, with exclusive salvage RT for the prostatic

bed.15 For patients with rising PSA post-RT, our expert
panel recommends salvage prostatectomy. However, the
difficulties and high morbidity associated with salvage
prostatectomy are well-known, especially in places without
centers of expertise and limited resources. In this situation,
with the PSA level . 4 ng/mL and the PSA doubling
time, 6 months or the PSA level. 20 ng/mL (STAMPEDE
criteria), intermittent ADT with LHRH agonist is recom-
mended. If LHRH is unavailable, orchiectomy is an ac-
ceptable option. In the case of a rising PSA without any
STAMPEDE criteria, observation is a good option.

The current study provides the first discussion and ad-
aptation of not only best practices but also adaptations of
those recommendations because of limited resources. This
offers a far more practical application of expert recom-
mendations for a large portion of the world in which
medicine is practiced under limitations. While discussing
optimal treatments, there is not a healthcare system in the
world that is perfect or not affected by financial restraints,
although some more significantly than others. Treatment
decisions consistently need to be contextualized within the
overall health and prognosis of the patient and their QoL
and the overall healthcare system.
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6Universidade Católica de Brası́lia, Brasilia, Brazil
7Hospital Sirio-Libanês, São Paulo, Brazil

42.31

28.57

2.82

53.85

67.53

11.27

0

10

20

30

40

50

60

70

80

90

100

Intensity-Modulated 
RT 

(preferred)

Conventional 
RT 

Technique

Cobalt 
RT 

Technique

Prostate bed plus whole pelvis

Prostate bed only

FIG 2. Modality recommendations for salvage RT. RT, radiation
therapy.

79.83

58.97

95.83

80.26

0

10

20

30

40

50

60

70

80

90

100

PSA Every 3-6 Months No Imaging Studies

Recommended

Limited resources

FIG 3. Recommendation for follow-up after a salvage local
therapy after initial prostatectomy and/or radiotherapy. PSA,
prostate-specific antigen.

Monteiro et al

542 © 2021 by American Society of Clinical Oncology



8Instituto do Câncer do Estado de São Paulo (ICESP), São Paulo, Brazil
9Hospital de Base de Brası́lia, Brasilia, Brazil
10Grupo Oncologia D’Or, Fortaleza, Brazil
11Centro de Oncologia do Paraná, Curitiba, Brazil
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