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ABSTRACT

OBJECTIVE To review resources available to aid family physicians in their care of prostate cancer patients and
develop an algorithm to summarize these findings.

SOURCES OF INFORMATION MEDLINE, EMBASE, and relevant website search. All relevant guidelines were
level III evidence.

MAIN MESSAGE Improved screening and treatment of patients with prostate cancer is resulting in an
increasing number of survivors. These men require ongoing monitoring, a responsibility that is largely falling to
family physicians. We review the expected prostate-specific antigen (PSA) responses to different prostate cancer
treatment modalities and provide an appropriate schedule of follow-up and monitoring techniques for prostate
cancer patients.
CONCLUSION In light of the paucity of resources for family physicians in their ongoing care of prostate cancer
patients, we present an algorithm, primarily based on PSA kinetics, for practical use in the continuing care of
these patients.

RÉSUMÉ

OBJECTIF Faire le point sur les ressources disponibles pour aider les médecins de famille à soigner des patients
atteints un cancer de la prostate et développer un algorithme pour résumer ces constatations.
SOURCES DE L’INFORMATION MEDLINE, EMBASE et sites WEB pertinents. Toutes les directives applicables
présentaient des preuves de niveau III.

PRINCIPAL MESSAGE Avec l’amélioration du dépistage et du traitement du cancer prostatique, de plus en
plus de patients y survivent. Ces patients requièrent une surveillance continue, et cette responsabilité repose
en grande partie sur le médecin de famille. Cet article fait le point sur les réponses habituelles de l’antigène
prostatique spécifique (PAS) à différents modes de traitement de ce cancer et propose un calendrier de suivi
commode et des techniques de monitorage pour les patients.

CONCLUSION Vu le peu de ressources dont dispose le médecin de famille dans le suivi des patients atteints de
cancer prostatique, nous suggérons un algorithme, basé principalement sur les variations du PAS, comme outil
pratique dans le suivi de ces patients.
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Case 1
Mr A. is a healthy 71-year-old man treated for prostate cancer (Gleason score 6, pretreatment prostatespecific antigen [PSA] level 9 ng/mL) with radical
prostatectomy 5.5 years ago. His care has now been
transferred back to you. His PSA level has increased
from undetectable 6 months ago to 0.7 ng/mL currently. He has no new clinical symptoms. Do you need
to be concerned by this increase?

Case 2
Mr P. is a 63-year-old man who underwent brachytherapy 4 years ago for prostate cancer (Gleason
score 5, PSA 7 ng/mL) and is now under your
care for his ongoing follow-up. His PSA nadir was
0.2 ng/mL, and PSA values taken every 3 months
have been 0.7 ng/mL, 1.0 ng/mL, 0.8 ng/mL, and,
most recently, 0.5 ng/mL. What should you do?

Prostate cancer is the most common type of cancer
among Canadian men, accounting for 26.4% of newly
diagnosed cases of cancer in men in 2006.1 The introduction of PSA testing as a means of screening for prostate
cancer has resulted in a stage migration. Because of this,
it is almost certain that family practitioners will have
patients who have been diagnosed with and treated for
this neoplasm.2 Additionally, a substantial proportion of
patients will have clinical recurrences more than 5 years
after their initial treatment. Family physicians therefore need to understand the appropriate monitoring and
follow-up of these patients.
If family physicians are expected to play a greater
role in cancer care, this responsibility must be supported
through adequate medical education and resources.
Currently, there is a paucity of information available to
guide family physicians in their follow-up care of patients
treated for prostate cancer. This article will review the
current resources available and provide suggestions for
appropriate monitoring of prostate cancer patients.

Sources of information
MEDLINE (1966 to September 2006) was searched with
the following medical subject headings: prostate cancer.
mp or prostate neoplasms; practice guideline or care map or
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follow-up; and primary care or family physician. EMBASE
(1980 to October 2006) was searched with the following
Excerpta Medica tree terms: prostate cancer.mp or prostate
cancer; practice guidelines, care map, or follow-up; and primary care or family physician. Results were all limited to
English-language studies involving humans from the years
1990-2006, excepting any entries concerned with screening.
The National Guidelines Clearinghouse (www.guide
line.gov), the Canadian Medical Association Infobase
of clinical practice guidelines (http://mdm.ca/
cpgsnew/cpgs/index.asp), the Guidelines Advisory
Committee (http://gacguidelines.ca/), the Institute
of Clinical Evaluative Sciences (www.ices.on.ca), the
National Comprehensive Cancer Network (www.nccn.
org), Cancer Care Ontario (www.cancercare.on.ca),
and the National Cancer Institute (www.cancer.gov)
websites were searched. Additionally, the Canadian
Urological Association (www.cua.org), the American
Urological Association (www.auanet.org/guide
lines), the College of Family Physicians of Canada
(www.cfpc.ca), the American Academy of Family
Physicians (www.aafp.org), the American Society of
Clinical Oncologists (www.asco.org), and the American
Society for Therapeutic Radiology and Oncology (www.
astro.org) websites were investigated.
All relevant guidelines found were level III evidence.
The American Urological Association website had a

Levels of evidence
Level I: At least one properly conducted randomized
controlled trial, systematic review, or meta-analysis

Level II: Other comparison trials, non-randomized,
cohort, case-control, or epidemiologic studies, and
preferably more than one study
Level III: Expert opinion or consensus statements

Table 1. Factors that suggest biochemical recurrence
(BCR) represents local vs distant disease after primary
treatment with surgery or radiotherapy
FACTOR

Local Recurrence

Distant Recurrence

Initial pathology

Gleason score < 7
Positive surgical
margin
No nodal involvement

Gleason score ≥ 7
Extra-prostatic
involvement
Nodal involvement

Time to BCR after
treatment

> 1-2 y

<1 y

Pretreatment PSA
level

< 10 ng/mL

> 10 ng/mL

PSADT

> 12 mo

< 6-12 mo

PSA—prostate-specific antigen, PSADT— prostate-specific antigen
doubling time.
A companion article on ongoing care of men with
prostate cancer can be found on page 198.
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PSA testing best practice policy,3 which was also cited
by the American Academy of Family Physicians website. It explored PSA testing as a screening, staging,
and follow-up tool for primary care physicians and
urologists. We expand on this resource by providing
up-to-date information that focuses solely on family
physicians’ use of PSA levels for posttreatment monitoring of prostate cancer patients. Other resources
found4-8 were skewed toward specialist management
of prostate cancer.

Treatments
There are many treatment options available to men
with diagnoses of prostate cancer, depending on the
stage of disease and their health status and life expectancy. Men with local disease are candidates for either
active surveillance or curative therapy, including radical prostatectomy (RP), external beam radiation therapy
(EBRT), or brachytherapy (Figure 1). Intermediate- to
high-risk patients (PSA ≥ 15 ng/mL, Gleason score 8-10)
within this cohort who are receiving EBRT are given
the option of adjuvant androgen deprivation therapy
(ADT) to accompany their radiation treatment. Patients
with systemic disease or those with substantial medical comorbidities (life expectancy < 10 years) are more
appropriately treated with watchful waiting, ADT, and
other palliative measures (Figure 1).

PSA kinetics
Prostate-specific antigen is a glycoprotein found almost
exclusively in the epithelial cells of the prostate, and it
functions not only as a screening test for prostate cancer, but also as a prognostic factor pretreatment3,9 and a
posttreatment surveillance tool.
An increasing PSA level after curative therapy is
termed a biochemical recurrence (BCR). Approximately
one-third to half of patients will experience BCR during the course of their follow-up, regardless of modality of treatment.10,11 The significance of a BCR is in itself
unclear, as not all men who have experienced BCRs
will go on to experience metastatic disease.12 In one
study, fewer than one-third of patients with BCR after RP
developed systemic recurrence.13 In those patients who
progress, BCR usually predates metastatic disease progression by an average of 7 years and prostate-cancer
specific mortality by 15 years.14 Therefore it is useful
in allowing enough lead time to implement effective
salvage therapeutic strategies in those patients whose
recurrences are deemed to be local (Table 1). The definition of BCR varies depending on the type of treatment
that a patient has undergone and is continually being
reevaluated as more data become available.
Recent studies have shown that the speed at which
PSA rises, or the PSA doubling time (PSADT), is one
of the strongest predictors of clinical progression and

Figure 1. Treatment options available for patients with prostate cancer
Curative treatment
ADT with or without
palliative measures
as needed

RP
EBRT with or without ADT

Candidate
for curative
therapy*

Brachytherapy

Not a
candidate for
curative therapy

PSA
rising

Active surveillance
(see Figure 2)
ADT—androgen deprivation therapy, EBRT—external beam radiation therapy,
PSA—prostate-specific antigen, RP—radical prostatectomy.
*See text for definitions of eligible candidates.
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PSA
rising

Watchful waiting
(see Figure 3)
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cancer mortality.11 If the PSA is doubling slowly (> 12
months), the probability is high that the recurrence
is local.3,10 When PSA doubling time is shorter than 6
months, however, it is more consistent with disseminated disease.3,10 Tools to calculate PSADT are available
on-line (eg, www.echurology.co.uk/psadt.html).

Monitoring schedules and tools
Follow-up of patients with prostate cancer should consist of management of treatment-related side effects, as
well as surveillance for disease recurrence. Patients with
lower risk disease (no nodal or metastatic disease) can
be followed every 3 to 4 months for the first year posttreatment, and then every 6 months for 4 years, proceeding to lifetime annual follow-up. Higher risk patients
(those with nodal or metastatic disease) should be seen
every 3 to 6 months as needed (Table 2).7

Table 2. Proposed schedule of follow-up for patients
after prostate cancer treatment
Low Risk
•

Every 3-4 mo during the first year

•

Every 6 mo during the second to
fifth year

•

Once every year thereafter

High Risk
•

Every 3-6 mo
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a patient with bone pain should have a bone scan done
irrespective of PSA level.

Follow-up: expected PSA responses
based on treatment
Active surveillance. Patients being monitored under
active surveillance are those who are still candidates
for curative therapy but opt not to pursue immediate
treatment owing to the indolent characteristics of their
tumours, those who have PSADTs of more than 3 years,
or those who are older or who have medical comorbidities. These patients should be followed with PSA testing
every 6 months, and curative therapy should be considered if there is evidence of escalating PSADTs (Figure 2).
Current practice often includes periodic repeat biopsies
to ensure that there is no up-staging of disease.17
Radical prostatectomy. Surgical excision of the prostate
should remove all the PSA-producing tissue within the
body. It is therefore expected that after RP, PSA should
decline to undetectable levels within 3 to 6 weeks
(Table 3).10,14,18 Any persistent elevation of PSA beyond
this time is suggestive of residual local or distant disease,10 but can also reflect the presence of benign glandular tissue at the resection margin. Serial PSA testing
will remain static in the latter case. Once PSA levels
reach 0.4 ng/mL, it is considered a true BCR.14 Several
studies, however, have suggested that the more conservative value of 0.2 ng/mL should be employed as a
threshold, as beyond this level PSA begins to rise exponentially (Figure 2).7,13
Patients with confirmed BCRs, anticipated life spans
of more than 10 years, and clinical pictures suggestive
of local recurrence (Table 1) might be candidates for
local salvage treatment; EBRT can be offered to these
men.7 This should be performed before the PSA level
rises to 0.6 ng/mL,14 although 1.0 to 1.5 ng/mL could
also be an appropriate level.19 A Canadian consensus
group addressing the appropriate cutoff value is currently under development. For those patients who have
BCRs and clinical pictures more consistent with metastatic disease, salvage radiotherapy would not be indicated, and standard management would include the
discussion of early versus delayed ADT.

Disease surveillance should entail a clinical evaluation in concert with PSA measurements and optional
digital rectal examinations (DRE). Clinical evaluation
should attempt to highlight any new systemic symptoms,
such as weight loss and fatigue, as well as more localized symptoms, such as bone pain, which might be suggestive of increased disease activity.
The utility of DRE in follow-up after radiotherapy has
been questioned, as scar tissue can be difficult to differentiate from neoplastic nodules, and any residual
tumour might not be palpable. 15 In fact, it has been
found that any recurrent nodules are noted within a
background of an increasing PSA level, and therefore
DRE can be safely omitted.16 Likewise, the relevance
of transrectal ultrasound and biopsy is unclear posttreatment, as up to 80% of patients can have positive
biopsies after radiotherapy but no other suggestion of
active disease.10 These tests are therefore not advisable
as standard protocol, leaving PSA testing as the priExternal beam radiotherapy. Prostate-specific antigen
mary tool for monitoring disease recurrence.
levels are not expected to decline to undetectable levels after EBRT, as prostate tissue remains in situ. It is
Prostate-specific antigen values can also be used to
guide when radiologic investigations are approTable 3. Expected PSA values posttreatment
priate. Bone metastases rarely occur before PSA
RADICAL
EXTERNAL BEAM
levels rise above 20 ng/mL, 9 and computed VALUE
PROSTATECTOMY
RADIATION THERAPY
Brachytherapy
tomography and magnetic resonance imaging
Time to nadir
3-6 wk
18-36 mo
> 36 mo
have been found to be low yield when PSA is
Expected nadir
< 0.10 ng/mL
< 0.2-0.5 ng/mL
< 0.2-0.5 ng/mL
lower than 25 ng/mL.3 There is believed to be
Biochemical
0.2-0.4
ng/mL
Nadir
+
2.0
ng/mL
Nadir + 2.0 ng/mL
little utility in ordering any imaging studies in an
recurrence
7
asymptomatic patient with PSA < 30 ng/mL, but
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Figure 2. Care for patients after curative therapy or on active surveillance
Active surveillance
PSADT <3y
or
Up-staging on
biopsy, change
in DRE

Visit to FP every
6 mo
• Management of
treatment side effects
• Clinical inquiry
• PSA testing
• DRE optional
• BMD every 2 y if
on ADT

Refer for
curative treatment

Curative treatment:
EBRT or
brachytherapy PSA >0.4 ng/mL
or
nadir + 2.0 ng/mL

PSA
stable

yes

no

PSA
every 3 mo

Biochemical
recurrence

Curative treatment:
RP

Refer
• for salvage treatment
before PSA >1.0
or
• for consideration of
systemic therapy
Bone scan if PSA >20 ng/mL
or if patient is symptomatic

PSA
>0.4 ng/mL

ADT—androgen deprivation therapy, BMD—bone mineral density, DRE—digital rectal examination,
EBRT—external beam radiation therapy, PSA—prostate-specific antigen, PSADT— prostate-specific
antigen doubling time, RP—radical prostatectomy.

expected, however, that there should be a substantial
decline in PSA level to a nadir level, the value of which
is contested, but generally held to be anywhere from
0.2 ng/mL19 to 0.5 ng/mL (Table 3).3 Each treated individual will have a nadir characterized by the lowest
PSA measurement recorded after treatment completion.
Generally, at 3 months of follow-up the PSA level should
be half of its pretreatment level. It can take as long as 18
to 36 months to reach the nadir value.14 The nadir value
is predictive of treatment success, and values less than
0.5 ng/mL are consistent with a 5-year disease-free
survival in 93% of patients, compared with only 26% of
patients having disease-free status at 5 years when they
have a nadir of greater than 1.0 ng/mL.20
There is a phenomenon termed PSA bounce that is
seen in 10% to 30% of patients who have been treated
with EBRT.14 The PSA bounce generally occurs within
9 months of treatment, but can occur up to 60 months
after completion of therapy. It is a transitory PSA rise
of at least 0.4 ng/mL, or a 15% rise in the previous
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PSA value, which resolves spontaneously. 21 The etiology of this phenomenon is not well understood. In
order to differentiate BCR from a bounce, the Phoenix
definition of BCR—the nadir plus elevation of PSA by
2.0 ng/mL—has been developed (Figure 2).22 Salvage
procedures, such as RP and cryotherapy can be offered
to patients who have EBRT and have documented
BCRs with local disease.7
Brachytherapy. Prostate-specific antigen response after
brachytherapy is not as well described. It appears that
a PSA bounce might be more common among patients
treated with brachytherapy, occurring in up to 32% to
46% of men.23,24 In some studies, patients experiencing
PSA bounces were less likely to have BCRs.23 Currently,
the same definitions of BCR are employed as in EBRT
(Table 3, Figure 2).
Watchful waiting. Patients with incurable disease can be
observed with watchful waiting, and ADT can be initiated
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Figure 3. Care for patients with systemic disease on watchful waiting or ADT

Begin ADT

Visit to FP every 6 mo
• Management of treatment
side effects
•

Clinical inquiry

•

PSA testing

•

DRE optional

Current therapy

PSA
stable

BMD every 2 y if on ADT
• Bone scan if PSA >20 ng/mL
or clinically indicated
•

no

Evidence of increased
disease activity
•

PSA >10 ng/mL

•

PSADT <6 mo

•

Symptomatic

Watchful waiting

Current therapy
ADT

yes

Hormone refractory disease
•

consider secondary hormonal
therapy

•

re-referral for chemotherapy,
zoledronic acid, palliative EBRT

ADT—androgen deprivation therapy, BMD—bone mineral density, DRE—digital rectal examination,
EBRT—external beam radiation therapy, PSA—prostate-specific antigen, PSADT—prostate-specific
antigen doubling time.

as disease activity begins to escalate. There is no clear
indication of the appropriate time at which to initiate
ADT. Some clinicians use an absolute PSA value, while
others take into consideration the PSADT (< 6 months),
but it is often the patient’s comfort level with watchful
waiting versus treatment and its associated side effects
that dictates timing of treatment.20 There is increasing
evidence that patients receiving immediate ADT treatment fare better in terms of quality of life and survival
than those patients treated at the time of symptomatic
progression (Figure 3).25-27 The optimal timing for the
initiation of ADT, however, remains elusive.
Androgen deprivation therapy can be accomplished
either by bilateral orchiectomy or with gonadotropinreleasing hormone agonists. Peripherally acting nonsteroidal antiandrogens are used for patients being started
on gonadotropin-releasing hormone agonists to prevent
disease flare due to the initially increased testosterone
levels. The benefit of more prolonged use of these oral
antiandrogens to block any adrenal androgen activity
on prostate cancer cells in addition to medical or surgical castration (maximum androgen blockade) is controversial. There are ongoing studies comparing the cancer
control of intermittent and continuous ADT.
Androgen independence is inevitable for patients
on ADT, but its timing varies across patients. This is
reflected in a rise in PSA after anywhere from 18 to 64
months on hormonal therapy.28 The median survival
time after this point is 1 to 4.5 years, depending on the
presence of documented metastases at the time of the
PSA rise.29 Treatment options include secondary hormonal manipulations such as starting or discontinuing

oral antiandrogens. Palliative radiotherapy is very useful for the commonly discovered bony metastases and
recent studies have suggested a protective benefit to
bone with zoledronic acid.30 Men with hormone refractory prostate cancer and a good performance status
might also benefit from chemotherapy using mitoxantrone or docetaxel (Figure 3).31

Case resolutions
Mr A. has evidence of BCR and needs rapid referral
for potential EBRT salvage therapy.
Mr P. has not met the criteria for BCR and is likely
experiencing a PSA bounce. He should continue regular monitoring of his PSA levels and symptoms.

Conclusion
Prostate cancer is a common disease, and current
screening and treatment modalities are resulting in a
high survival rate. Patients are, however, still at substantial risk for disease recurrence and, as there are effective
salvage treatments available, require careful monitoring. This often falls within the domain of the family physician; however, there are few resources available to
assist primary caregivers in this role. We present a summary of expected PSA response to disease treatment,
as well as an outline of appropriate clinical inquiry and
investigations to help guide family physicians.
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