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the risk of prostate cancer, and the presence
or absence of complications of BPH (e.g.,
retention, stones, infection, obstructive uropa-
thy). Further parameters are evaluated to
determine the risk of progression in terms of
symptoms, acute urinary retention or the need
for BPH-related surgery, and to assist in the
actual treatment choice. The Canadian
Guidelines for the Management of Benign
Prostatic Hyperplasia, published in 2005,1

outline the recommended diagnostic and ther-
apeutic algorithms that are indicated for the
management of BPH in Canada. Subsequent
prospective treatment studies such as
CombAT2 and PROACT,3 in which Canadian
clinical researchers played a major role, have
confirmed many of the recommendations
made in the guidelines, particularly those
related to medical therapy.

Information on urological practice patterns
in relation to managing LUTS or BPH in
Canada is scarce. In 2000, Ramsey and col-
leagues4 published the results of 1995 and
1998 questionnaire surveys in an attempt to
determine how Canadian urologists managed
BPH in the 1990s. This survey not only suf-
fered from all the real limitations and inac-
curacies of a retrospective questionnaire-
based survey, but it was also conducted
before many of the major BPH clinical tri-
als (e.g., Medical Therapy of Prostatic
Symptoms [MTOPS]5) were available and
before either the 2003 American6 or 2005
Canadian1 BPH guidelines were developed.
In 2004, Nickel and Saad7 examined the atti-
tudes of Canadian urologists regarding the
transposition of the US BPH guidelines into
Canadian urological practice. It was this per-
spective that led to the development of
Canadian BPH guidelines.1 Have the guide-
lines and recent clinical trial data impacted
Canadian urological practice? Except for 
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Abstract

Objective: To determine the prevalence, diagnostic patterns and management
of lower urinary tract symptoms (LUTS) associated with benign prostatic hyper-
plasia (BPH) in Canadian urology outpatient practice.

Methods: Representative urologists were randomly selected from lists provided
by the Canadian and Quebec Urological Associations. Each patient identified
with a BPH diagnosis during a typical 2-consecutive-week period during April,
May or June 2007 was asked to complete a corresponding International Prostate
Symptom Score (IPSS) questionnaire. Each day, the participant urologist com-
pleted an outpatient log and a detailed programmed chart review to transcribe
demographics, investigations and treatments associated with each BPH patient.

Results: Eighty-six urologists were invited to participate. Thirty-eight (44.2%)
agreed, and 27 of those (71.1%) submitted evaluable data for the audit. Of
the 5616 patients seen in outpatient practice (average 208 per urologist), 4324
(77%) were male. A BPH diagnosis was identified in 19.6% of the men (n = 849;
mean age 69.5, standard deviation [SD] 10, yr; age range 40–100 yr; mean dura-
tion of symptoms 4.8, SD 4.2, yr; mean IPSS score 12.3, SD 7.4; mean prostate
specific antigen [PSA] 3.9, SD 3.9, ng/mL). Twenty-four percent of patients
had prostates that were rated as large, 50% as medium and 26% as small. PSA
level correlated positively with prostate volume. Twenty-two percent were ini-
tial consultations for LUTS and 78% were repeat visits. Diagnostic evaluation
tended to follow those examinations and tests recommended by the Canadian
BPH guidelines. Treatment choices tended to follow an evidence-based algorithm
with respect to treatment choices for men in the various prostate-volume and 
PSA groups.

Conclusion: This prospective audit indicates that BPH remains a common con-
dition managed by urologists in outpatient practice. Investigations and treat-
ments confirm that Canadian urologists appear to be following Canadian BPH
guidelines as well as the most recent evidence from the literature.

Introduction
Lower urinary tract symptoms (LUTS) associated with benign prostatic
hyperplasia (BPH) are regarded as a common problem managed by
urologists. The severity of LUTS and a fear of prostate cancer result in
referrals to urologists, but it is the degree of bother, interference with
activities, decreased quality of life and, in some cases, complications
of BPH, that drive men to seek treatment. Initial investigations are
designed to determine the severity of LUTS and the degree of bother,

CUAJ 2008;2(4):367-73

J. Curtis Nickel, MD;* Joe Downey, MSc;* Francois Bénard, MD;† Michael Chetner, MD;† 

John Grantmyre, MD;§ Alan So, MD;¶ Paul Whelan, MD**



pharmaceutical company marketing surveys, noto-
rious for their inaccuracy, to our knowledge, these
data are not available. Our prospective practice
audit was designed to determine the prevalence,
diagnostic patterns and management of men iden-
tified with a clinical diagnosis of BPH in Canadian
urology outpatient practice.

Methods

Synopsis

This was a descriptive, prospective urology out-
patient audit carried out in a representative sam-
ple of Canadian urologists over a 2-consecutive-
week period during April, May or June 2007.

Subjects

Potential participants (all urologists) were deter-
mined from lists provided by the Canadian and
Quebec Urological Associations. Each potential
candidate was put into categories of geographic
area (east, Quebec, Ontario and west), sex and
type of practice (university, community). Partici-
pants were randomly selected from each category
so that a representative 10% participation was
ensured for each particular category. Urologists
were reimbursed for their participation. All instruc-
tions, forms, documents and consents were avail-
able in English and French. The study was
approved by the Queen’s University Ethics Review
Board and was compliant with Canadian privacy
legislation.

Study design

The randomly chosen urologists were invited to
participate in the trial. Participating urologists chose
a representative 2-consecutive-week period in April,
May or June 2007 to complete their audit. Each
patient with a clinical diagnosis of BPH (past or
present diagnosis) was asked to complete the
International Prostate Symptom Score (IPSS). At the
end of each study day, the urologists completed
a daily outpatient log sheet, noting the total num-
ber of male and female patients seen in outpa-
tient clinics that particular day. For each patient
identified with a diagnosis of BPH, the urologist
completed a Canadian Benign Prostatic Hyperplasia

Audit Study (CanBas) data card outlining the
patient’s age, sex, diagnosis, duration of symptoms,
whether this was a repeat or initial visit, diagnos-
tic tests (any documented test that had been per-
formed in the past and any diagnostic test per-
formed or ordered during the current visit) and
treatments (any documented treatment that had
been performed in the past and any treatment per-
formed or planned during the current visit). The
patient’s most recent prostate specific antigen (PSA)
level was noted, and urologists were asked to esti-
mate prostate volume as small (< 30 mL), medium
(≥ 30 mL and < 50 mL) or large (≥ 50 mL), and indi-
cate how the volume was measured (digital rec-
tal examination or transrectal ultrasonography).

Analysis

Outpatient practice logs, questionnaires and
CanBas data cards were sent to the Queen’s
University, Department of Urology data centre for
analyses. The outpatient logs were tabulated to
determine the prevalence of BPH diagnoses,
whereas the CanBas data cards and questionnaires
were analyzed to determine patient characteris-
tics, diagnostic patterns and treatment strategies
associated with a BPH diagnosis in urology out-
patient practice.

Descriptive statistics, Student t test analysis and
z test proportional analysis were calculated with
SigmaStat 3.1 statistical software (Aspire Software
International).

Results

Eighty-six urologists were invited to participate in
the study. Thirty-eight (44.2%) agreed, and 27 of
those (71.1%) completed the audit. Figure 1 shows
the distribution of those urologists who were invit-
ed, who accepted and who completed the audit.
Sixty-three percent (17) of the participants were
community urologists; 37% (10) were practising in
an academic institution. Ninety-six percent of the
urologists (26) were male; 4% (1) were female.

A total of 5616 patients (4324 [77%] men) were
seen in outpatient urology practice over the 2-week
audit period (average 208 per urologist). Eight-hundred
forty-nine of the men were diagnosed with 
BPH (average 31.4 per urologist, range 4–131).
Table 1 describes the demographics and baseline
characteristics of the men identified with a BPH 
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diagnosis. The patients’ mean symptom score was
12.3 (SD 7.4) (14, SD 7.3, for the 190 new con-
sultations and 11.8, SD 7.3, for the 659 repeat
patients). Table 2 shows the most common inves-
tigations performed (or planned at that particu-
lar visit) for men diagnosed with BPH. Overall,
urinalysis and PSA were the most common tests
performed, followed closely by flow rate and
residual urine determination, cystoscopy and urine
culture. Intravenous pyelography was the least
ordered test in this survey. Table 3 shows the treat-
ments prescribed to these patients (previous, ongo-
ing and ordered during that particular visit). As
expected, the most common treatments are med-
ical therapies (with α-blockers, 5-α reductase
inhibitors [5-ARIs] and combination therapy,
ranked in that order) followed by transurethral
resection of the prostate. Table 4 shows medical
therapy documented at the current visit (α-block-
ers, 5-ARIs and combination therapy) stratified
according to volume of prostate and PSA level.

Discussion

The CanBas prospective audit study confirms the
significant prevalence of BPH in outpatient prac-
tice (1 man in 5). Diagnostic testing appears to
be compatible with the Canadian BPH guidelines,1

which describe history, physical examination and
urinalysis as mandatory assessments in the diag-
nosis of BPH. Based on examination of retrospec-
tively collected data from past visits and prospec-
tively collected data from the current visit, it is
apparent that a digital rectal examination and uri-
nalysis was performed for most patients. A formal
symptom inventory and PSA are recommended
evaluations in the guidelines. Since every BPH
patient was asked to complete an IPSS, the propor-
tion of urologists who administer such a symp-
tom inventory is unknown. During an initial visit
for BPH, most patients had their serum PSA tested
(interestingly, about 65% had a urinalysis and PSA
documented before the initial consultation). As

CanBas
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Fig. 1. Geographic distribution of Canadian Benign Prostatic Hyperplasia Audit Study participants.



expected, fewer patients had a urinalysis or PSA
ordered for them when seen for a repeat visit.
Optional tests in the BPH guidelines include flow

rate and residual urine determinations, and about
one-third of BPH patients either had the exami-
nation in the past or it was ordered during the
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Table 1. Demographics and characteristics of patients identified with a diagnosis of benign prostatic hyperplasia 

Parameters, demographics and characteristics 

Patient age, yr Severity score Prostate volume*† 

Group 
Mean  

(and SD) Median Range

Duration of 
symptoms, yr 

(and SD) 

Mean 
(and SD) 

IPSS 
score 

IPSS 
range 

Mean 
(and SD) 
quality of 
life score 

Quality 
of life 
score, 
range 

No. (and 
%) of 

patients‡ 

Mean 
(and SD) 

PSA, 
ng/mL 

All BPH 
patients  
(n = 849) 

69.5 (10) 69 40–100 4.8 (4.2) 12.3 (7.4) 0–35 2.3 (1.5) 0–7 — — 

New 
consultations 
(n = 190) 

68.2 (11) 67 45–100 2.4 (2.4) 14 (7.3) 0–33 2.9 (1.5) 0–6 — — 

Repeat visits 
(n = 659) 

69.6 (9.7)§ 69 40–95 5.5 (4.3)¶ 11.8 (7.3) 0–35 2.2 (1.5) 0–7 — — 

All prostate 
volumes 

— — — — — — — — 699 (100) 3.9 (3.9) 

Small 
prostate 

— — — — — — — — 206 (25.7) 2.5 (2.9)** 

Medium 
prostate 

— — — — — — — — 399 (50) 3.7 (3.0)** 

Large 
prostate 

— — — — — — — — 194 (24.3) 6.0 (5.4)** 

BPH = benign prostatic hyperplasia; IPSS = International Prostate Symptom Score; PSA = prostate specific antigen; SD = standard deviation. 
*Prostates were measured by digital rectal examination 85.6% of the time and transurethral ultrasound 14.4% of the time. 
†Prostate volume and PSA level were available for 699/848 BPH patients. 
‡No. (and %) of BPH patients with both prostate volume and PSA level documented. 
§p = 0.028 (significant difference in age for initial v. repeat visits). 
¶p < 0.001 (significant difference in duration of symptoms, initial v. repeat visits). 
**All 3 were significantly different from one another; p < 0.05. 

 

Table 2. Procedures documented in the past, or planned or performed during the current visit 
in 849 patients diagnosed with benign prostatic hyperplasia 

 Group; no. (and %) 

 All patients (n = 849) Initial visit (n = 190) Repeat visit (n = 659) 

Procedure Past visit 
Current 

visit Past visit 
Current 

visit Past visit 
Current 

visit 
Urinalysis 619 (72.9) 332 (39.1) 127 (66.8) 116 (61.0) 492 (74.7) 216 (32.8) 
PSA 558 (65.7) 404 (47.6) 123 (64.7) 107 (56.3) 434 (65.7) 297 (45.1) 
Cystoscopy 329 (38.8) 126 (14.8) 56 (29.5) 56 (29.5) 273 (41.4) 69 (10.5) 
Urine culture  324 (38.2) 118 (13.9) 71 (37.4) 39 (20.5) 253 (38.4) 79 (12) 
Uroflow/residual 281 (33.1) 229 (27.0) 48 (25.3) 57 (30.0) 233 (35.4) 172 (26.1) 
Urodynamics 42 (4.9) 23 (2.7) 7 (3.7) 13 (6.9) 35 (5.3) 10 (1.5) 
TRUS 172 (20.3) 41 (4.8) 36 (19.0) 14 (7.4) 136 (20.6) 27 (4.1) 
Biopsy 151 (17.8) 30 (3.5) 33 (17.4) 9 (4.7) 118 (17.9) 21 (3.2) 
Abdominal/pelvic 
ultrasound 

127 (15.0) 18 (2.1) 29 (15.3) 7 (3.7) 98 (14.9) 11 (1.7) 

IVP 17 (2.0) 3 (0.4) — 2 (1.1) 17 (2.6) 1 (0.2) 
Cytology 81 (9.5) 19 (2.2) 6 (3.2) 6 (3.2) 75 (11.4) 13 2.0) 
Other 19 (2.2) 43 (5.1) 6 (3.2) — 13 (2.0) 28 (4.3) 
IVP = intravenous pyelography; PSA = prostate specific antigen; TRUS = transrectal ultrasonography. 
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current visit. The incidence of cystoscopy either
performed in the past, or performed or planned dur-
ing the current visit is interesting. Cystoscopy is not
recommended in the guidelines unless there is an
indication (e.g., hematuria, poor response to med-
ical therapy, surgical planning). A cystoscopy was
performed or planned during the initial visit for

almost 30% of patients and 10% of patients seen
for repeat visits. This would suggest that some urol-
ogists may still employ cystoscopy as a first-line
diagnostic evaluation, although many of these
patients likely had it for prescribed indications as
listed above. But to put this into context, in the 2000
questionnaire survey, 39% of urologists indicated

CanBas

Table 3. Treatments documented in the past, or planned or performed during current visit in 
849 patients diagnosed with benign prostatic hyperplasia and further stratified according to 
whether the visit was an initial visit (n = 190) or a repeat visit (n = 659) 

 Group; no. (and %) 

 All patients (n = 849) Initial visit (n = 190) Repeat visit (n = 659) 

Treatment Past visit Current visit Past visit 
Current 

visit Past visit 
Current 

visit 
α-Blockers 477 (56.2) 437 (51.5) 63 (33.3) 85 (44.7) 414 (63.9) 352 (54.3) 
    Monotherapy Unknown* 296 (34.9) Unknown* 64 (33.7) Unknown* 229 (34.7) 
5-α reductase inhibitors 182 (21.4) 208 (24.5) 21 (11.1) 34 (17.9) 161 (24.7) 174 (26.9) 
    Monotherapy Unknown* 67 (7.9) Unknown* 13 (6.8) Unknown* 51 (7.7) 
Combination  
(α-Blockers and 5-α 
reductase inhibitors) 

Unknown* 141 (16.7) Unknown* 21 (11.1) Unknown* 123 (18.7) 

Anticholinergic  41 (4.8) 42 (4.9) 2 (1.1) 8 (4.2) 39 (6.0) 34 (5.2) 
Phytotherapy  48 (5.7) 15 (1.8) 17 (9) 8 (4.2) 31 (4.8) 7 (1.1) 
Antibiotics  58 (6.8) 12 (1.4) 8 (4.2) 1 (0.5) 50 (7.7) 11 (1.7) 
TURP  101 (11.9) 37 (4.4) 13 (6.9) 10 (5.3) 88 (13.6) 27 (4.2) 
Open prostatectomy 3 (0.4) 1 (0.1) 1 (0.5) 0 (0.0) 2 (0.3) 1 (0.2.0) 
TUNA 3 (0.4) 0 (0.0) 1 (0.5) 0 (0.0) 2  (0.3) 0 (0) 
TUMT 1 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 1  (0.2) 0 (0) 
TUIP 3 (0.4) 2 (0.2) 2  (1.1) 0 (0.0) 1  (0.2) 2 (0.3) 
Laser 1 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 1  (0.2) 0 (0) 
Other 27 (3.2) 40 (4.7) 4 (2.1) 10 (5.3) 23 (3.5) 26 (4.0) 
TUIP = transurethral incision of the prostate; TUMT = transurethral microwave thermotherapy; TUNA = transurethral needle ablation;  
TURP = transurethral resection of the prostate. 
*Unknown because there was no way to calculate whether the patients were on the 2 medications sequentially or concurrently. 

Table 4. Medical therapy documented at current visit (αααα-blockers 
and 5-αααα reductase inhibitors) stratified according to prostate 
volume and prostate specific antigen level 

 Treatment; no. (and %) of patients 

Variable 
α-Blocker 

monotherapy 

5-α reductase 
inhibitor 

monotherapy 

Combination 
therapy  

(α-blocker and 
5-α reductase 

inhibitor) 
Prostate size (n = 790)    
    Small (n = 205) 83 (40.5) 9 (4.4) 20 (9.8) 
    Medium (n = 394) 145 (36.8) 27 (6.9) 55 (14.0) 
    Large (n = 191) 46 (24.1) 28 (14.7) 60 (31.4) 
PSA, ng/mL (n = 620)    
    < 1.5 (n = 170) 66 (38.8) 8 (4.7) 23 (13.5) 
    ≥ 1.5 to < 3.5 (n = 191) 74 (38.7) 6 (3.1) 37 (19.4) 

    ≥ 3.5 (n = 259) 61 (23.6) 43 (16.6) 51 (19.7) 
PSA = prostate specific antigen. 



that they employ cystoscopy as a primary diagnos-
tic tool.4 It appears that the guidelines are begin-
ning to influence practice patterns in this regard.
Intravenous pyelography is not recommended in
the guidelines, and in this audit, it was ordered
in less than 1% of patients during the current visit.
Transrectal ultrasonography is not recommended
for prostate volume determination, rather in con-
junction with a prostate biopsy. This audit would
indicate that the guidelines are being followed since
the incidence of transrectal ultrasonography very
closely mirrors that of prostate biopsy.

The BPH guidelines strongly recommend med-
ical therapy as first-line treatment, and our audit
confirms medical therapy as the most common
treatment for LUTS/BPH. Currently, 59% of men
seen in urological practice have been prescribed
medical therapy (either prescribed during the cur-
rent visit or maintained at the visit). Our audit fur-
ther confirms that α-blocker therapy was the most
popular medical therapy (51% of men were tak-
ing or had been prescribed an α-blocker, and 35%
of the total were on α-blocker monotherapy). 
5-ARI therapy was used less often as monotherapy
and more likely as combination therapy, presum-
ably for increased efficacy (currently 25% were
taking or had been prescribed 5-ARI therapy, either
as monotherapy or combination therapy). The
Canadian BPH guidelines suggest that combina-
tion therapy is more effective than monotherapy
and should be considered for men with large
prostate glands and higher levels of serum PSA.
Evidence from the Proscar Long-term Efficacy and
Safety Study (PLESS)8 shows that finasteride pro-
vides the most efficacy in patients with larger
prostates9 and higher PSA levels.10 Furthermore,
the MTOPS5 analysis concludes that combina-
tion therapy is superior to either α-blocker or finas-
teride monotherapy and shows the most efficacy
compared with placebo in terms of both symptom
improvement and reduction in risk of progres-
sion in patients with large prostates and high PSA
levels.11 The preliminary 2-year symptom assess-
ment analysis from CombAT2 confirms the
increased efficacy of combination therapy with
dutasteride and tamsulosin but further shows that
over a 2-year period, the 5-ARI provides as much
or more symptom amelioration than the α-blocker
in selected patients with PSA greater than 1.5 ng/mL
and prostate volume greater than 30 mL.2 In the
present CanBas audit, there is a definite trend

toward 5-ARI monotherapy and combination ther-
apy in men with larger prostates and higher PSA
levels. Combination therapy is being prescribed
in 10%, 14% and 31% in men identified with
small, medium and large prostates, respectively,
while 13% of men with PSA of less than 1.5 ng/mL,
compared with almost 20% of men with a PSA
of 1.5 ng/mL or greater, were prescribed combi-
nation therapy. The Canadian urology opinion sur-
vey7 done before the development of the Canadian
BPH guidelines suggested that many Canadian
urologists added a 5-ARI to an α-blocker if and
when desired efficacy was not achieved or was
lost. Data from the Symptom Management After
Reducing Therapy (SMART)12 study and the recently
published PROACT3 suggests that after 6–9 months
of combination therapy, the α-blocker can be
safely discontinued while dutasteride and finas-
teride, respectively, are continued in most patients
with no subsequent decrease in efficacy. A limi-
tation of data collection in this audit does not allow
analysis of the past sequence of α-blocker and
5-ARI use, so that introduction of 5-ARI and (or)
discontinuation of the α-blocker as a management
strategy cannot be determined. However, it is
apparent that the prevalence of men in urologi-
cal practice who are on 5-ARI monotherapy
increases with increasing prostate volume and PSA
level (4%, 7% and 15% for small, medium and
larger prostates, respectively; 3%–5% and 17% for
PSA < 3.5 ng/mL and ≥ 3.5 ng/mL, respectively).

There are a number of limitations in this type
of practice audit. Symptoms cannot be correlated
with treatment decisions since the symptoms them-
selves are affected by ongoing treatment. In fact,
symptom severity documented in repeat visits is
less than that documented in the initial visit, likely
reflecting therapeutic intervention. Similarly, PSA
(and perhaps prostate volume) will be affected
by 5-ARI therapy. This is probably the reason a
number of men with a PSA level of less than 
1.5 ng/mL continue on 5-ARI and combination
therapy (PSA may have been > 1.5 ng/mL when
the treatment decision was made). Other limita-
tions include the low response rate to the initial
invitation, but 71% of those who agreed to partic-
ipate did in fact complete the 2-week audit and
the distribution was reasonably representative. A
selection bias of urologists may have occurred
because, although physicians were randomly invited
to participate in the study, urologists submitting
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data may not be as random since they chose to
participate (they are perhaps more interested in
BPH). One of the strengths of our study is that this
was not a typical retrospective questionnaire in
which participants answered how they believe they
should practise. Rather, this audit documented
how they actually practised. The number of par-
ticipants and documented BPH patients provided
a sufficient sample size to determine associations,
trends and patterns.

Appropriate management and resource use for
LUTS/BPH will become major challenges for the
health care system because of the aging of our pop-
ulation and increased life expectancy. This,
together with the change noted in our study from
primarily surgical procedures to medical therapy as
the first-line management approach for LUTS/BPH,
means that knowledge of how we practise is impor-
tant. Data from this practice audit complement
data from randomized clinical trials by provid-
ing clinicians, researchers and policy-makers with
information on the actual implementation and
effect of clinical trial evidence and guidelines in
the “real-life” clinical practice of managing BPH
patients. The data from our study suggest that the
Canadian urological community is practising a
guideline-recommended, evidence-based approach
to the diagnosis and treatment of BPH.
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