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Abstract

Introduction: We estimate the lifetime cost of treatment for moder-
ate/severe symptoms associated with benign prostatic hyperplasia 
(BPH) in a cohort of Canadian men aged 50 to 59, and we evaluate 
the costs of 2 daily bioequivalent treatment options: fixed-dose 
combination (FDC) of dutasteride (0.5 mg) and tamsulosin (0.4 mg), 
or concomitant administration of dutasteride (0.5 mg) and tamsu-
losin (0.4 mg) monotherapies.
Methods: The expected lifetime costs were estimated by modelling 
the incidence of acute urinary retention (AUR), BPH-related surgery 
and clinical progression over a patient’s lifetime (up to 25 years). A 
model was developed to simulate clinical events over time, based 
on a discrete Markov process with 6 mutually exclusive health 
states and annual cycle length.
Results: The estimated lifetime budget cost for the cohort of 
374 110 men aged 50 to 59 in Canada is between $6.35 billion 
and $7.60 billion, equivalent to between $16 979 and $20 315 per 
patient with moderate/severe symptoms associated with BPH. Costs 
are lower for FDC treatment, with the net difference in lifetime 
budget impact between the 2 treatment regimens at $1.25 billion. 
In this analysis, the true costs of BPH in Canada are underestimated 
for 2 main reasons: (1) to make the analysis tractable, it is restricted 
to a cohort aged 50 to 59, whereas BPH can affect all men; and 
(2) a closed cohort approach does not include the costs of new 
(incident) cases.
Conclusion: Canadian clinical guidelines recommend the use of the 
combination of tamsulosin and dutasteride for men with moderate/
severe symptoms associated with BPH and enlarged prostate vol-
ume. This analysis, using a representational patient group, suggests 
that the FDC is a more cost-effective treatment option for BPH. 

Introduction 

Disease background 

Benign prostatic hyperplasia (BPH) is a chronic condition 
which increases in incidence and prevalence with age.1-3 An 
estimated 1.3 million men in Canada, 23% of the popula-
tion of men 50 and over, experience moderate or severe 
symptoms of BPH.4 BPH affects quality of life both directly, 
through lower urinary tract symptoms (LUTS), and indirectly, 
through anxiety about and fear of cancer. In patients who 
do not respond to medical treatments, or in cases of acute 
urinary retention (AUR), surgery may be necessary. The most 
common form of surgery, transurethral resection of the pros-
tate (TURP), carries a risk of complications, including TUR 
syndrome, urinary incontinence and retrograde ejaculation.5

In a probability sample of 508 Canadian men 50 or older 
surveyed by telephone, 23% of respondents experienced 
moderate or severe symptoms associated with BPH.4 The 
most prevalent symptoms were nocturia (62%), weak steam 
(61%) and urinary frequency (46%).4 The Canadian Benign 
Prostatic Hyperplasia Audit Study (CanBas) carried out a 
prospective audit of urology outpatient practice. In total, 86 
urologists were invited to participate, of whom 38 (44.2%) 
agreed. A total of 4324 men were seen by respondents dur-
ing a 2-week audit period in April to June 2007; of these 
men, 849 were diagnosed with BPH (19.6% of men).6

Treatment options 

The primary aim of treatment for BPH is to provide symp-
tom relief and to prevent progression. Alpha-blockers and 
5-alpha-reductase inhibitors (5-ARIs) constitute the 2 main 
pharmacological agents for the management of BPH/LUTS. 
Alpha-blockers (such as alfuzosin, doxazosin, tamsulosin, 
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terazosin and silodosin) work by relaxing smooth muscle in 
the prostate, bladder and blood vessels, increasing urinary 
flow rates and thereby improving symptoms. Alpha-blockers 
do not affect disease progression.5 5-ARIs (dutasteride, finas-
teride) block the conversion of testosterone to dihydrotesto-
sterone, thus reducing cellular growth and in turn reducing 
the size of the prostate. In addition to providing symptom 
relief, 5-ARIs may also alter the natural history of BPH 
through a reduction in the risk of acute urinary retention 
(AUR) and the need for surgical intervention.5

Canadian guidelines for the diagnosis and treatment of 
BPH recommend alpha-blockers as a first-line option for 
men with bothersome symptoms. 5-ARIs, or a combina-
tion of an alpha-blocker and a 5-ARI, are recommended 
for patients with bothersome LUTS associated with prostatic 
enlargement.5 The CanBas practice audit6 confirmed that 
treatment patterns closely followed the Canadian guidelines. 
Medical therapy was the most common treatment, followed 
by transurethral resection of the prostate (TURP). The audit 
found that 51% of men were taking or had been prescribed 
an alpha-blocker, and 35% were on alpha-blocker mono-
therapy. Moreover, 25% of men were taking or had been 
prescribed 5-ARI therapy, either as monotherapy or as com-
bination therapy. Combination therapy was used in 10% to 
31% of men. 

Study aims 

Jalyn (GlaxoSmithKline) is a fixed-dose combination (FDC) 
of dutasteride 0.5 mg + tamsulosin 0.4 mg, available as an 
oral capsule in a daily single dose. There is evidence of 
bioequivalence between the FDC and concomitant dosing 
of dutasteride and tamsulosin.7 The aims of the present study 
were to estimate the long-term costs of medical treatment 
for LUTS associated with BPH in patients with moderate to 
severe bothersome symptoms and enlarged prostates, and 
to compare costs with a FDC treatment versus costs with an 
oral, daily dutasteride (0.5 mg) and concomitant tamsulosin 
(0.4 mg) in Canada.

Methods 

Analysis design 

An analysis was carried out to estimate the lifetime costs of 
treating a cohort of patients with either (a) FDC therapy or 
(b) concomitant dosing with dutasteride and tamsulosin. We 
consider the costs falling on the public healthcare system 
in Canada, including the costs of medical treatment and 
dispensing fees, medical and surgical consultation, surgery 
and the costs of treating acute urinary retention (AUR). The 
time horizon is a patient lifetime (up to 25 years). Lifetime 

costs are assessed for a cohort representing the male popu-
lation of Canada aged 50 to 59 years with diagnosed BPH 
and with moderate/severe lower urinary tract symptoms 
(LUTS), defined by prostate volume ≥30 cc and a score 
on the International Prostate Symptom Score (IPSS) ≥12, 
as per current Canadian treatment guidelines.5 Based on 
a prevalence of moderate/severe symptoms of 15% in the 
relevant population in Canada,4 the cohort for analysis is 
374 111 men.

The aim of the analysis is to illustrate the costs of treat-
ment for a representative sample of Canadian men, and 
for this reason the cohort selected for analysis (men aged 
50-59) is less than the total population of men affected by 
the symptoms of BPH (typically men aged ≥50). The same 
principles apply to all men aged ≥50 years, but we have 
chosen a discrete subset simply to make the analysis more 
tractable (for example, to avoid the need to apply different 
prevalence rates according to age, and to avoid the compli-
cations implied in applying mortality rates to a population 
varying in age from 50 to 90+ years). The conclusions of the 
analysis are not affected by this simplification.

The analysis assumes no differences in outcomes between 
comparators, specifically in outcomes related to symptom 
relief and disease progression. This approach is justified by 
the results of an open-label, randomized, single-dose 3-period 
partial crossover study designed to test the bioequivalence 
and food effect of a FDC capsule formulation of dutasteride 
0.5 mg and tamsulosin 0.4 mg, compared to concomitant 
dosing of dutasteride 0.5 mg and tamsulosin 0.4 mg.7 The 
primary objective of the study was to investigate the bioequiv-
alence of a combination capsule formulation relative to con-
comitant dosing in a fasted state and in a fed state.

In the fasted state, both the dutasteride and tamsulosin 
components of the FDC were bioequivalent to the refer-
ence formulations, assessed by comparison of bioavailability 
(AUC) and peak concentration (Cmax). The 90% confidence 
intervals for comparisons of AUC and Cmax were entirely 
contained within the interval 0.88 to 1.22.7 Similarly, in the 
fed state, the 90% confidence intervals were in the range 
0.92 to 116. Safety outcomes were similar between the FDC 
and reference formulations;7 taken together, the evidence is 
consistent with the assumption of no significant difference 
in outcomes between the 2 comparators. 

Model structure 

Expected lifetime costs for the 2 comparators were estimated 
by modelling the incidence of AUR, BPH-related surgery and 
clinical progression over the patient’s lifetime (in practice 
up to 25 years). A model was developed to simulate clinical 
events over time, based on a discrete Markov process with 6 
mutually exclusive health states, including 1 temporary state 
(AUR), and annual cycle length. Health states were defined 



CUAJ • January-February 2014 • Volume 8, Issues 1-2 E3

combination versus monotherapy for BPh

as clinically meaningful and relevant in terms of their cost 
consequences. The 6 health states were: (1) mild BPH, (2) 
moderate BPH, (3) severe BPH, (4) AUR, (5) post-surgery, and 
(6) death. Mild, moderate and severe symptom states were 
defined by IPSS: 0-11 (mild), 12-23 (moderate) and 24-36 
(severe), in line with the definitions used in the CombAT 
trial.8 Details of the model structure are reported elsewhere.9

AUR was modelled as a temporary health state to reflect 
the fact that it is a short-term complication of BPH that 
requires emergency treatment. The patient pathway follow-
ing AUR depends on the success of treatment (emergency 
catheterization or trial without catheter [TWOC]). Successful 
treatment leads to a return to the previous health state. 
Unsuccessful treatment requires BPH-related surgery, which 
leads to the post-surgery health state. 

Although there are a number of surgical options for BPH, 
the model assumes all patients have had transurethral resec-
tion of the prostate (TURP) when surgery was indicated. 
Patients undergoing TURP enter the post-surgery health 
state, where they remain until the end of the model time 
horizon or death. A patient may undergo up to 2 TURP pro-
cedures (following failure of the first procedure or relapse). 
A patient may experience a surgery-related adverse event 
regardless of the success of the TURP procedure.

Patient cohort 

The model cohort is males aged 50 to 59 years in Canada, 
diagnosed with BPH and with moderate/severe lower urinary 
tract symptoms, and reflects the CombAT trial population. 
In 2011 the male population of Canada in the relevant age 
group was 2.494 million.10 Age-specific all-cause mortality 
rates for men were derived from Canadian national statis-
tics11 and were applied in the model. 

Treatment efficacy 

The model is driven by probabilities of events, such as AUR, 
BPH-related surgery, or death, and by assumptions about 
disease progression over time. These assumptions are reflect-
ed in annual probabilities of transition between health states. 
Most of the transitions populating the model were derived 
directly from the clinical study report or from individual 
patient-level data from the CombAT trial.8

Probabilities of transition from cycle 1 (year 1) were based 
on months 0 to 12 of the trial. Transition probabilities for 
remaining model cycles were based on months 13 to 48 of 
the trial. Patient-level information on health states was avail-
able at each 3 monthly study visits, and this information was 
used to derive probabilities for transitions between each of 
the symptom severity states.

Surgery and AUR transition probabilities were calculated 
using both the CombAT clinical study report and patient-lev-

el data. Three-month transition probabilities to the AUR and 
post-surgery health states were calculated from the number 
of yearly events using standard methods as described by 
Briggs and colleagues,12 and transformed to annual prob-
abilities for use in the model. 

Rates of onward transition from AUR – either back to the 
previous BPH symptom state or to the post-surgery state – 
were determined by the success rate of a TWOC. The care 
pathway for patients experiencing AUR was not reported 
in the CombAT trial. For the model it was assumed that 
50% of TWOC procedures are successful based on a clini-
cal review by Emberton and colleagues13 and input from 
Canadian clinicians. Similarly, the care pathway of patients 
who underwent BPH-related surgery was based on pub-
lished literature.14-16

The costs of surgical and medical treatment–related 
adverse events were included in the analysis. The probability 
of any adverse event associated with TURP was determined 
from the European Association of Urology BPH treatment 
guidelines.17 This total probability was applied to all patients 
in the post-surgery state, regardless of the success or failure 
of the procedure. Adverse events associated with medical 
therapy were based on the CombAT trial. Only those drug-
related adverse events reported to have occurred in more than 
1% of the population in any treatment arm were considered 
for inclusion in the model. Adverse events of a similar nature 
(such as retrograde ejaculation and ejaculation failure) were 
grouped together. The percentage of patients experiencing 
serious drug-related adverse events was <1% in all treatment 
arms of the CombAT trial, so serious drug-related adverse 
events were excluded from the analysis. 

Resource use 

Resource use included resources associated with disease 
severity states (maintenance healthcare visits or routine 
care), with AUR and with a TURP procedure. Since no 
newly diagnosed patients were considered in the analysis, 
the annual number of visits to health professionals varied 
with health state but not with time. Assumptions about the 
care of BPH patients in primary care and referral to sec-
ondary care and about treatment following AUR and BPH 
surgery were validated by Canadian clinicians.

Unit costs were derived from the Ontario Schedule of 
benefits,18 the Quebec List of Medications19 and resources 
detailed in a previous economic evaluation of combination 
therapy of doxazosin and finasteride in Canada (Table 1).20

All costs are shown in 2011 Canadian dollars ($). Costs 
reported for a previous year were inflated to 2011 values 
using the consumer price index.21 The analysis includes a 
dispensing fee of $10.50 per item.18
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Results 

Base case results 

The total cost of treatment included the cost of medical 
treatment (tamsulosin and dutasteride or FDC combination 
therapy), dispensing fees, medical and surgical consulta-
tions, surgery, and AUR treatment. The lifetime estimated 
budget cost for the cohort of 374 110 men aged 50 to 59 in 
Canada in 2011 was between $6.35 billion and $7.60 bil-
lion, equivalent to between $16 979 and $20 315 per patient 
with moderate/severe symptoms associated with BPH (Table 
2). The net present value of lifetime treatment costs, dis-
counted at 5%,22 is between $3.89 billion and $4.66 billion 
(Table 2).

Total treatment costs were accounted for primarily by 
the costs of medical treatment (56%-60% of the total) and 
dispensing fees (13%-22%) (Table 2). Other costs are con-
sultations (12%-14%), surgery and AUR (11%-13%) (Fig. 1). 

The estimated cost of medical treatment and dispensing 
fees depends on the choice of medical treatment regimen: 
fixed-dose combination (FDC) or concurrent tamsulosin plus 
dutasteride. The cost of FDC is lower than the concomi-
tant therapy for 2 reasons: (1) because the price of FDC in 
Canada is the same as the price of dutasteride alone, the 
FDC price is lower by the price of tamsulosin ($5.48/month); 
and (2) because the FDC requires only one pharmacist dis-
pensing fee rather than two, a saving of $10.50 per month.
The net difference in lifetime budget impact between the 2 
treatment regimens was $1.25 billion. The net present value 
of the difference in total treatment cost was $765 million 
(Table 2).

Sensitivity analysis 

The sensitivity analysis considers a number of scenarios 
designed to reflect the cost impact of possible future changes 
in the characteristics of treatments. These analyses include 
a significant reduction in the cost of drugs, an assumption 

Table 1. Unit costs

Cost Value Source
Cost per district nurse visit $45.15 Ontario Schedule of Benefits, 201218

Cost per hospital nurse visit $45.15 Ontario Schedule of Benefits, 201218

Cost per GP visit $77.20 Ontario Schedule of Benefits, 201218

Cost per urologist visit $80.00 Ontario Schedule of Benefits , 201218 

Cost per urodynamic test $64.93
Inflated from McDonald, 2004,20 using the Canadian pay and 

prices indices CADSIM 201121

Cost per flexible cystoscopy $71.00 Ontario Schedule of Benefits, 201218 

Cost of prostate-related surgery with complications $4 249.44
Inflated from McDonald, 2004,20 using the Canadian pay and 

prices indices CADSIM 201121

Cost of prostate-related surgery without 
complications

$4 189.75
Inflated from McDonald, 2004,20 using the Canadian pay and 

prices indices CADSIM 201121

Cost per episode of AUR (non-elective) $781.04
Inflated from McDonald, 2004,20 using the Canadian pay and 

prices indices CADSIM 201121

Monthly cost of fixed-dose combination (Jalyn, 
GlaxoSmithKline)

$48.82
Quebec List of Medications, 201219 

Dosing information: Product monograph

Monthly cost of tamsulosin $5.48
Quebec List of Medications, 201219 

Dosing information: Product monograph

Monthly cost of dutasteride $48.82
Quebec List of Medications, 201219 

Dosing information: Product monograph

Dispensing fee $10.50 Ontario Schedule of Benefits, 201218

GP: general practitioner; AUR: acute urinary retention; month = 365/12 = 30.4167 days.

Table 2. Total lifetime treatment costs (Canadian $ [billion])

Undiscounted costs (budget costs) Discounted costs (net present value)

Fixed-dose combination Tamsulosin + dutasteride Fixed-dose combination Tamsulosin + dutasteride
Medical treatment 3.814 (60%) 4.242 (56%) 2.337 (60%) 2.600 (56%)

Dispensing fees 0.820 (13%) 1.640 (22%) 0.502 (13%) 1.005 (22%)

Consultations 0.896 (14%) 0.896 (12%) 0.549 (14%) 0.548 (12%)

Surgery and AUR 0.822 (13%) 0.822 (11%) 0.504 (13%) 0.504 (11%)

Total 6.352 7.600 3.892 4.657
AUR: acute urinary retention.
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that prescriptions are written to cover 3-months’ supply, 
rather than 1 month, and a reduction in the cost of surgical 
procedures that may be used instead of TURP (Table 3). At 
the present time tamsulosin is available as a generic, and 
dutasteride is available only in proprietary form. When a 
generic version of dutasteride becomes available, the cost 
of medical treatment may fall. In this scenario, the cost of a 
generic dutasteride is set equal to 25% of the current cost of 
the branded product ($12.21/month instead of $48.82). Total 
lifetime budget costs are reduced by $2.86 billion, from 
$7.6 billion to $4.74 billion. The net present value of costs 
is reduced by $1.7 billion, from $4.6 billion to $2.9 billion. 
The sensitivity analysis with a potential generic dutasteride 
and associated cost-savings may be considered representa-
tional of other generic 5-ARIs in the market.

In the base case, prescriptions are assumed to be written 
for a monthly course of treatment, and prescription fees 
are incurred every month. In this scenario, the prescrip-
tion period is increased to 3 months, and this reduces the 
monthly prescription fee from $10.50 to $3.50. Total life-
time budget costs are reduced by between $546 million 
(FDC) and $1.094 billion (tamsulosin + dutasteride). The net 
present value of costs is reduced by between $336 million 
(FDC) and $671 million (tamsulosin + dutasteride).

TURP is the gold standard for patients who have failed 
conservative treatments,5 but in recent years, other minimal-
ly invasive alternatives, such as transurethral vaporization 

of the prostate (TUVP) and transurethral microwave thermo-
therapy (TUMT), have been developed. In this scenario, the 
cost of TURP is reduced by 50% to investigate the impact 
of less-expensive future interventions. Total lifetime budget 
costs are reduced by $391 million, irrespective of the initial 
drug treatment, and the net present value of costs is reduced 
by $242 million.

Discussion 

BPH is a chronic condition that affects more than 1 mil-
lion men in Canada. Canadian treatment guidelines rec-
ommend alpha-blockers as a first-line treatment for men 
with bothersome symptoms. 5-ARIs are also recommended 
for patients with LUTS associated with enlargement of the 
prostate.5 The CombAT trial8 showed that the combination 
of dutasteride (0.5 mg) and tamsulosin (0.4 mg) significantly 
reduced the 4-year incidence of AUR, BPH-related surgery 
and overall clinical progression compared with either of 
the 2 monotherapies. Furthermore, combination therapy is 
recommended as an appropriate and effective strategy for 
patients with LUTS associated with prostate enlargement 
(>30 cc).5

A recent analysis has demonstrated the cost-effectiveness 
of oral, daily FDC of dutasteride (0.5 mg) and tamsulosin 
(0.4 mg) compared with oral, daily dutasteride (0.5 mg) or 
tamsulosin (0.4 mg) monotherapies from the perspective of 
the Canadian healthcare system.9 Compared with tamsu-
losin, the FDC was more costly but also more effective. Over 
a patient lifetime, the incremental cost-effectiveness ratio 
(ICER) was $25 437 per quality-adjusted life year gained 
(QALY). At a willingness to pay $50 000 per QALY, the 
probability of the FDC being cost-effective was 99.6%. 
Compared with dutasteride, the FDC was a dominant option 
from year 2, offering better patient outcomes at a lower cost.9

The present study has evaluated the expected lifetime 
costs and relative cost-effectiveness of the FDC compared 
with concomitant tamsulosin and dutasteride in BPH 
patients who are candidates for combination therapy based 
on Canadian guidelines. Recent evidence has demonstrated 
the bioequivalence of the FDC and the 2 constituent mono-
therapies.7 On this basis, cost-effectiveness is evaluated by 
comparing the net present value of lifetime costs of the 2 
treatment options. The FDC is very likely to be the least 
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Tamsulosin + dutasterideFixed-dose combination
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Consultation 
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Dispensing 
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Medical 
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Fig. 1. Net present value of lifetime costs, by source of cost.

Table 3. Sensitivity analysis of total lifetime treatment costs (Canadian $ [billion])

Undiscounted costs (budget costs) Discounted costs (net present value)

Fixed-dose combination Tamsulosin + dutasteride Fixed-dose combination Tamsulosin + dutasteride
Scenario 1: Generic dutasteride 6.352 4.740 3.892 2.904

Scenario 2: 3-monthly 
prescriptions

5.805 6.506 3.556 3.986

Scenario 3: 50% TURP cost 5.960 7.209 3.650 4.415
TURP: transurethral resection of the prostate.



CUAJ • January-February 2014 • Volume 8, Issues 1-2E6

sayani et al.

costly and more cost-effective option in Canada. Lifetime 
costs for this cohort of Canadian men aged 50 to 59 with 
BPH in 2011 are expected to be lower by $1.25 billion, 
and the net present value of costs is expected to be lower 
by $765 million.

This study has a number of limitations. In particular, the 
analysis of a closed cohort consisting of a subgroup of the 
overall population with BPH provides only a partial estimate 
of the total cost of BPH in Canada. The analysis estimated 
lifetime treatment costs for a cohort of men aged 50 to 59 
years with moderate to severe bothersome symptomatic 
BPH, as defined by current Canadian guidelines as suitable 
candidates for combination therapy. In practice BPH affects 
men of all ages, and in particular men over 50. In 2011, 
the Canadian population of men between 50 and 59 was 
2.494 million, compared with 5.714 million aged over 50 
years.10 In a closed cohort model, cohort size decreases 
over time because of mortality. In practice, the population 
aged 50 to 59 years increases annually by the number of 
men reaching the age of 50. The net impact on the over-
all cohort size depends on the balance between mortality 
and new entrants. In addition, the closed cohort model is 
based on the prevalence of BPH in the starting population. 
In practice, the number of BPH cases increases annually 
because of new (incident) cases. The net effect depends on 
the incidence rate relative to the rate at which the condi-
tion is resolved (e.g., by surgery). These assumptions are 
necessary to make the model tractable. Estimates of the total 
lifetime treatment costs are likely to be underestimated, but 
the cost-effectiveness of FDC relative to concomitant tam-
sulosin and dutasteride will not be affected.

Conclusion 

The combination of dutasteride and tamsulosin has been 
shown to significantly reduce the risk of AUR, BPH surgery 
and clinical progression compared to tamsulosin monothera-
py. Current Canadian clinical guidelines recommend the 2 
treatments together for patients with LUTS associated with 
prostate enlargement. This analysis has demonstrated that 
a FDC has a high probability of being less costly (and more 
cost-effective) than concomitant tamsulosin and dutasteride. 
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