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ABSTRACT

Objective: To perform a cost-effectiveness analysis of medical treatment of benign pros-
tatic hyperplasia (BPH) under Brazilian public health system perspective (Unified Health
System - “Sistema Unico de Saude (SUS)”).

Material and Methods: A revision of the literature of the medical treatment of BPH using
alpha-blockers, 5-alpha-reductase inhibitors and combinations was carried out. A panel
of specialists defined the use of public health resources during episodes of acute urinary
retention (AUR), the treatment and the evolution of these patients in public hospitals. A
model of economic analysis(Markov) predicted the number of episodes of AUR and surger-
ies (open prostatectomy and transurethral resection of the prostate) related to BPH accord-
ing to stages of evolution of the disease. Brazilian currency was converted to American
dollars according to the theory of Purchasing Power Parity (PPP 2010: US$ 1 = R$ 1.70).
Results: The use of finasteride reduced 59.6% of AUR episodes and 57.9% the need of
surgery compared to placebo, in a period of six years and taking into account a treatment
discontinuity rate of 34%. The mean cost of treatment was R$ 764.11 (US$449.78) and
R$ 579.57 (US$ 340.92) per patient in the finasteride and placebo groups, respectively.
The incremental cost-effectiveness ratio (ICERs) was R$ 4.130 (US$ 2.429) per episode of
AUR avoided and R$ 2.735 (US$ 1.609) per episode of surgery avoided. The comparison
of finasteride + doxazosine to placebo showed a reduction of 75.7% of AUR episodes and
66.8% of surgeries in a 4 year time horizon, with a ICERs of R$ 21.191 (US$ 12.918) per
AUR episodes avoided and R$ 11.980 (US$ 7.047) per surgery avoided. In the sensitivity
analysis the adhesion rate to treatment and the cost of finasteride were the main variables
that influenced the results.

Conclusions: These findings suggest that the treatment of BPH with finasteride is cost-
effective compared to placebo in the Brazilian public health system perspective.
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Benign Prostatic Hyperplasia (BPH) is one
of the most common diseases in men, being con-
sidered part of the physiological process of ag-
ing. BPH prevalence among men of 70 years old is
about 40%, according to population studies (1-3).
However, there is a great variation of prevalence

in the literature, ranging from 13% to 460%, ac-
cording to diagnostic criteria, region studied and
age of sample (4). Regarding to BPH incidence, the
data are still more scarce (5-7). A cohort study con-
ducted in Holland showed a general incidence of
15 per 1000 men/year, with an evident correlation
between incidence and age (4). BPH is a chronic
and progressive condition that, if inappropriately
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treated, may progress to acute urinary retention
(AUR), recurrent urinary infection, hydronephro-
sis and eventually renal failure. However, clinical
presentation is widely variable as well as indi-
vidual progression of the disease (8). While some
men present lower urinary tract symptoms (LUTS)
and significant reduction of quality of life, even
in the absence of significant prostatic growth,
others with an important prostatic growth may
be asymptomatic or present mild symptoms. The
presence of mild to moderate LUTS and urinary
flow less than 15 mL/s probably represent BPH
diagnosis and treatment options should be dis-
cussed with the patient. Several options are avail-
able, from watchful waiting, medical treatment to
surgery. The objective is to reduce the intensity
of symptoms, normalize the dynamics of lower
urinary tract and prevent eventual complica-
tions (9). Cost-effectiveness analysis of medical
treatment of BPH in the public health system of
Brazil (Unified Health System - “Sistema Unico
de Saude - SUS”) presents useful information for
those involved in the development of health poli-
cies and financial resources allocation. Benign
Prostatic Hyperplasia (BPH) is one of the most
common diseases in men, being considered part
of the physiological process of aging. BPH preva-
lence among men of 70 years old is about 40%,
according to population studies (1-3). However,
there is a great variation of prevalence in the
literature, ranging from 13% to 46%, according
to diagnostic criteria, region studied and age of
sample (4). Regarding to BPH incidence, the data
are still more scarce (5-7). A cohort study con-
ducted in Holland showed a general incidence of
15 per 1000 men/year, with an evident correlation
between incidence and age (4). BPH is a chronic
and progressive condition that, if inappropriately
treated, may progress to acute urinary retention
(AUR), recurrent urinary infection, hydronephro-
sis and eventually renal failure. However, clinical
presentation is widely variable as well as indi-
vidual progression of the disease (8). While some
men present lower urinary tract symptoms (LUTS)
and significant reduction of quality of life, even
in the absence of significant prostatic growth,
others with an important prostatic growth may
be asymptomatic or present mild symptoms. The

presence of mild to moderate LUTS and urinary
flow less than 15 mL/s probably represent BPH
diagnosis and treatment options should be dis-
cussed with the patient. Several options are avail-
able, from watchful waiting, medical treatment to
surgery. The objective is to reduce the intensity of
symptoms, normalize the dynamics of lower uri-
nary tract and prevent eventual complications (9).
Cost-effectiveness analysis of medical treatment
of BPH in the public health system of Brazil (Uni-
fied Health System - “Sistema Unico de Saude
- SUS”) presents useful information for those in-
volved in the development of health policies and
financial resources allocation.

MATERIALS AND METHOS

Systematic Review of Literature

The following databases were used to
find clinical randomized studies and systematic
reviews: Cochrane Database of Systematic Re-
views (CDSR); Cochrane Clinical Trials; Database
of Abstracts of Reviews of Effectiveness (DARE);
Health Technology Assessment (HTA) Database;
NHS Economic Evaluations Database (NHS EED);
EMBASE; LILACS; MEDLINE via Pubmed.

The following key words were used to
search MEDLINE via Pubmed: a-Blockers: #1:
“Doxazosin”[Mesh] #2: “tamsulosin “[Substance
Name] #3: “terazosin “[Substance Name] #4:
“alfuzosin”[Substance Name]; 5 a-reductase in-
hibitors: #1: “Finasteride”[Mesh] #2: “dutasteride
“[Substance Name]; Benign Prostatic Hyperplasia:
#1: “Prostatic Hyperplasia”[Mesh].

Data were obtained independently by two
reviewers using a standardized sheet. A third re-
viewer solved the discrepancies between the two
main reviewers.

Treatment of BPH in the Brazilian Public Health
System

Due to the lack of data regarding BPH
treatment in Brazil, a panel of specialists was
conducted, in order to provide data to the eco-
nomical model. The results were used in addition
to the literature data and the current available
consensus. The panel was constituted by 5 urolo-
gists from Rio de Janeiro City (Hospital Municipal
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Souza Aguiar and Hospital Federal de Bonsucesso)
and two from Sio Paulo (Hospital das Clinicas).
The specialists were instructed to fill out a
questionnaire of 66 objective questions. The alter-
natives tried to identify the most frequent treat-
ments on different stages of and gather informa-
tion about local treatments, complications and
adverse reactions during ambulatory follow-up.

Economic analysis

The studied population was a hypothetical
cohort of men over 55 years with BPH treated in
public health facilities. The drugs considered for
the analyses were finasteride, doxazosine or com-
binations, based on randomized clinical trials (10-
13) and Brazilian health system reality (less costly).

The period of time analyzed of the base
case scenario reflected the follow-up period of the
clinical trials that evaluated the safety and efficacy
of the above drugs. In the sensitivity analysis, this
period of time was adapted to life time, since BPH
is a chronic disease that demands long-term use of
drugs, from the time of diagnosis until death.

Epidemiological data regarding incidence,
prevalence and natural history of the disease were
collected in international observational studies.
The economic analysis considered the need of
surgery and occurrence of AUR as outcomes. The
risks of these events were obtained in clinical tri-
als during the systematic review of literature.

Figure 1: Health states considered in the Markov model.

AFTER AUR

Some data obtained in the specialist panel
were used in the economic model. In that case, the
information were submitted to sensitivity analy-
sis. The annual mortality rate used was obtained
from the last report of the Instituto Brasileiro de
Geografia e Estatistica (IBGE) (14).

Health resources included drugs, materials, labo-
ratorial and image exams, surgeries and hospital-
izations.

The costs of the were obtained from the Price
Database of the Ministry of Health (15), which
presented the mean price of the drugs bought by
public hospitals, according to the quantity pur-
chased.

The unitary costs of laboratorial and image exams,
medical visits and physiotherapy were obtained
using the software Sigtap Desktop (“Sistema de
Gerenciamento da Tabela de Procedimentos, Med-
icamentos e OPM do SUS” - Management of Pro-
cedures and Drugs of SUS). The unitary costs of
materials were obtained from the magazine SIM-
PRO. Prices were related to December 2010 (16).
The current economic analysis included only the
direct medical costs. For the estimation of costs
and treatments, it was proposed a model that in-
cluded the estimated number of AUR episodes and
surgeries related to BPH, according to the differ-
ent stages of the disease and based on the Markov
states (Figure-1). Microsoft Excel 2007 software
was used to analyze the data.

AFTER SURGERY

597



A discount rate of 5% per year was applied in or-
der to reflect the present cost, varying from 0% to
10%. Sensitivity analysis was performed according
to the recommendations of the Brazilian Ministry
of Health (17). Brazilian currency was converted to
American dollars according to the theory of Pur-
chase parity Power (PPP 2010: US$ 1 = R$ 1.70) (18).

RESULTS

Cost-Effectiveness Analysis

The data obtained from the panel showed
that the most common drugs used in the treatment
of BPH were finasteride, doxazosine and a combina-
tion of both. The most frequent surgery performed
was transurethral resection of the prostate.
The comparative results of the available alternatives
of treatment were determined by the incremental

cost-effectiveness ratio (ICERs), defined as the ad-
ditional cost of treatment divided by the additional
gain in health obtained by two different alternatives
of treatment.

This benefit was expressed in terms of AUR episodes
and BPH-related surgeries avoided. Considering the
following therapeutic options: monotherapy with
finasteride X placebo (observation), finasteride +
doxazosine X placebo and finasteride + doxazosine
X finasteride, the results of efficacy, costs and incre-
mental cost-effectiveness rates are present in Tables
1, 2 and 3, respectively.

Sensitivity Analysis

In order to further analyze the results of
the treatment with finasteride compared to placebo,
several parameters were evaluated in a univariate
sensitivity analysis and are presented in Table-4.

Table 1 - Efficacy and incremental costs of finasteride treatment or placebo in a period of 6 years (per patient).

Finasteride Placebo Incremental
Outcome
Number of surgeries performed 0.05 0.12 0.07
Number of episodes of acute urinary retention 0.03 0.07 0.04
Costs
Drug' R$ 235.02 R$ 0.00 R$ 235.02
Follow-up? R$ 479.57 R$ 461.74 R$ 17.83
Surgery R$ 8.03 R$ 19.89 -R$ 11.86
Acute urinary retention R$ 37.28 R$ 88.55 -R$51.27
Follow-up after surgery R$ 4.21 R$9.28 -R$5.08
Infection after AUR* R$ 0.04 R$0.11 -R$ 0.07
Total R$ 764.11 R$ 579.57 R$ 184.57
ICER R$ 2.734,74 (US$1.608.67) per surgery avoided
ICER R$ 4.130,21 (US$2.429.54) per AUR episode avoided
' Cost only with finasteride;

2 Cost of follow-up for patients using finasteride or without medical treatment (watchful waiting)

* AUR: acute urinary retention
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Table 2 - Efficacy and incremental costs with the combination of doxazosine + finasteride or placebo in a 4 year period

(per patient).
Combination Placebo Incremental
Outcome
Number of surgeries performed 0.01 0.04 0.03
Number of episodes of acute urinary retention 0.00 0.02 0.01
Cost
Drug’ R$ 232.43 R$ 0.00 R$ 232.43
Follow-up? R$ 425.79 R$ 311.25 R$ 114.55
Surgery R$1.25 R$5.13 -R$ 3.88
Acute urinary retention R$ 10.11 R$ 30.46 -R$ 20.35
Follow-up after surgery R$ 0.92 R$ 2.73 -R$1.80
Infection after AUR™ R$ 0.00 R$ 0.02 -R$ 0.02
Total R$ 670.50 R$ 349.58 R$ 320.93
ICER R$ 11.979,87 (US$7.046.98) per surgery avoided
ICER R$ 21.960,63 (US$12.918.02) per AUR episode avoided

1 Cost with doxazosine and finasteride only;

2 Cost of follow-up of patients using doxazosine + finasteride or patients without treatment (watchful waiting)

*AUR: acute urinary retention

It was observed that the cost of finaste-
ride, the surgery number and the rate of treatment
discontinuity were the variables with greater im-
pact in the results (Figure-2).

A probabilistic sensitivity analysis was
also performed considering the variations of
many parameters at a time, assigning an appro-
priate distribution of each parameter previously
described in Table-4. This analysis was calculated
using 1,000 simulations and the results are shown
in Figure 3 (A and B).

In a period of 6 years, one patient using
finasteride had an additional cost of R$ 184.50
(CI 95% R$ 135.83 - R$ 232.32), a decrease of
surgeries of 0.0672 (CI 95% 0.0482 - 0.0862) and
a decrease of the AUR episodes of 0.0443 (CI05%
0.0286 - 0.0583).

DISCUSSION

Prospective studies demonstrate a relation-
ship between the incidence of symptomatic BPH
and aging (4), black race, inherited factors and obe-
sity (19). Although the Brazilian incidence of BPH
is unknown, the population is getting older, has a
significant percentage of black people and the inci-
dence of obesity resembles the incidence in devel-
oped countries, (14).

These factors may anticipate an increase of
men that will need treatment of BPH in years to
come. Besides, most Brazilian population depends
exclusively on the Public Health System (SUS) for
their treatments.

According to obtained data from the panel
of specialists, a public patient has limit access to
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Table 3 - Efficacy and incremental costs with the combination of doxazosine + finasteride and monotherapy with finasteride

in a 4 year period (per patient).

Combination Finasteride Incremental
Outcome
Number of surgeries performed 0.01 0.02 0.003
Number of episodes of acute urinary retention 0.00 0.01 0.002
Cost
Drug’ R$ 232.43 R$178.70 R$ 53.73
Follow-up? R$ 425.79 R$ 364.65 R$61.15
Surgery R$ 1.25 R$ 1.83 -R$ 0.59
Acute urinary retention R$ 10.11 R$ 12.05 -R$1.94
Follow-up after surgery R$ 0.92 R$ 1.11 -R$0.19
Infection after AUR* R$ 0.00 R$ 0.01 R$0.00
Total R$ 670.50 R$ 558.34 R$ 112.16
ICER R$ 43.947,88 (US$ 25.851,69) per surgery avoided
ICER R$ 50.764,83 (US$ 29.861.66) per AUR episode avoided

1 Cost with doxazosine and finasteride only

2 Cost of follow-up of patients using doxazosine+finasteride or patients with monotherapy with finasteride

*AUR: acute urinary retention

drugs treatment and the percentage of long-term
adherence to treatment is low (30% of patients
discontinue treatment after 1 year). Costs and ad-
verse reactions, especially sexual complaints, are
the main reasons for treatment discontinuation.
On the other hand, the panel revealed that when a
prostatic surgery is indicated, the patients wait a
median of six months for it even with the use of a
bladder catheter. These data were obtained in two
major Brazilian medical centers probably nation-
ally this reality is still more dramatic.

Although several aspects of physiopa-
thology of BPH are still unknown, many impor-
tant achievements were observed in the last de-
cades and some risk factors for the worsening of
symptoms and AUR were identified through lon-
gitudinal studies, as age, prostatic volume, pres-

ence of more severe symptoms and higher PSA
values (20, 21).

Finasteride diminishes significantly symptoms,
the occurrence of AUR episodes and the need of
surgery (22). Although there is a stigma about the
impact on sexual health, the percentage of these
side effects is low (22).

Dutasteride, a more recent 5-alpha-re-
ductase inhibitor, shows comparable efficacy and
tolerability (12), although with higher cost. On
the other hand, doxazosine (11) and other alpha-
blockers are efficient to reduce symptoms (23), de-
lay the need of surgery (24, 25) without avoiding
AUR episodes or surgery (26). The combined treat-
ment with alpha-blockers and 5-alpha-reductase
inhibitors is more efficient than monotherapy in
patients with bigger prostates (11, 12).
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Table 4 - Different parameters of sensitivity analysis (finasteride or placebo in a 6 year period).

Parameters Base Case Inferior limit Superior limit
Discount (outcome and cost) 5.0% 0% 10%
Finasteride cost - 5mg R$ 0.16 R$ 0.08 R$ 0.25
Cost of episode of AUR R$ 265.49 R$ 132.74 R$ 398.23
Cost of infection after AUR: first year after AUR R$ 0.24 R$0.12 R$ 0.36
Cost of infection after AUR: following years R$ 0.36 R$0.18 R$ 0.54
Cost of surgery R$ 759.58 R$ 379.79 R$ 1.139.36
Cost of follow-up after surgery R$ 96.48 R$ 48.24 R$ 144.72
Placebo: Incidence of AUR™ - First year 1 2.40% 1.20% 3.60%
Placebo: Incidence of AUR - Year 2 1.86% 0.93% 2.79%
Placebo: Incidence of AUR - Year 3 1.42% 0.71% 2.13%
Placebo: Incidence of AUR — year 4 1.32% 0.66% 1.98%
Finasteride: Incidence of AUR — year 1 0.99% 0.50% 1.49%
Finasteride: Incidence of AUR: year 2 0.74% 0.37% 1.11%
Finasteride: Incidence of AUR: year 3 0.48% 0.24% 0.72%
Finasteride: Incidence of AUR: year 4 0.70% 0.35% 1.05%
Finasteride: Incidence of AUR: year 5 0.08% 0.04% 0.12%
Finasteride: Incidence of AUR: year 6 0.55% 0.28% 0.83%
Placebo: Incidence of Surgery: Year 1 2.46% 1.23% 3.69%
Placebo: Incidence of Surgery: year 2 3.58% 1.79% 5.37%
Placebo: Incidence of Surgery: Year 3 2.32% 1.16% 3.48%
Placebo: Incidence of Surgery: year 4 2.35% 1.18% 3.93%
Finasteride: Incidence of Surgery : year 1 1.19% 0.60% 1.79%
Finasteride: Incidence of Surgery: year 2 1.48% 0.74% 2.22%
Finasteride: Incidence of Surgery: year 3 0.62% 0.31% 0.93%
Finasteride: Incidence of Surgery: year 4 1.49% 0.75% 2.24%
Finasteride: Incidence of Surgery: Year 5 0.40% 0.20% 0.60%
Finasteride: Incidence of Surgery: Year 6 1.02% 0.51% 1.53%
Percentage of Discontinuity of Finasteride (in 4 years) 34.00% 17.00% 51.00%

*AUR: Acute urinary retention
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Figure 2 - Tornado graph (finasteride or placebo in a 6 year period).

Cost of infection after AUR: first year after AUR
Cost of infection after AUR: following years
Finasteride: incidence of AUR: year 5
Finasteride: incidence of AUR: year 6
Finasteride: incidence of AUR: year 3
Finasteride: incidence of AUR: year 4
Finasteride: incidence of AUR: year 2
Finasteride: incidence of AUR: year 1
Placebo: incidence of AUR: year 3
Placebo: incidence of AUR: year 2

Cost of follow-up after surgery

Placebo: incidence of AUR: year 1
Placebo: incidence of AUR: year 4
Finasteride: incidence of surgery : year 5
Finasteride: incidence of surgery : year 6
Cost of episode of AUR

Finasteride: incidence of surgery : year 3
Rate of discount (outcome)

Finasteride: incidence of surgery : year 4
Finasteride: incidence of surgery : year 1
Finasteride: incidence of surgery : year 2
Rate of discount (outcome)

Cost of surgery

Placebo: incidence of surgery : year 3

: Placebo: incidence of surgery : year 1

RSO RS1  RS1 RS2 RS2 RS3  RS3 R84

ICER per surgery avoided

More recent data suggest that the continu-
ous use of inhibitors of 5-alpha-reductase may low-
er the incidence of prostate cancer (27, 28). A pos-
sible increase of more aggressive tumors demands
more studies of the capacity of finasteride to pre-
vent prostate cancer (29).

Our study, based on the literature evidence and
according to the Brazilian reality, concluded that
monotherapy with finasteride for men with BPH
over 55 years is a cost-effective therapeutic option.
The combination of finasteride and doxazosine, al-
though controlling more rapidly the lower urinary
tract symptoms, increases significantly the cost of
the treatment and the ICER of outcomes avoided.

According to the World Health Organization (30),
a treatment can be considerate cost-effective if the
treatment costs are equivalent to 3 times the gross

RS 4

RSS RSS Placebo: incidence of surgery : year 2
thousands Rate of discontinuity of finasteride
Placebo: incidence of surgery : year 4
Cost of finasteride: 5 mg

national product (GNP) per capta (31) (Brazilian
GNP/per capta: R$ 19.016 / US$ 11.186).

In view of these facts, the availability of finasteride
at public health units, combined with identification
of high risk patients would allow an efficient re-
duction of morbidity associated to BPH, with great
impact on quality of life.

This study has several limitations; the decision
model analysis was based on efficacy data of ran-
domized clinical trials, not corrected to real world
(effectiveness) or to Brazilian people. This was due
to the lack of validated methods to correct this
distortion and absence of national data. This was
one of the reasons why a panel of specialists was
performed, that in turn had a limited number of
specialists representing only two Brazilian states
(southeast region). In order to minimize the impact
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Figures 3 A and 3 B): Results of the sensitivity analysis of ICER per surgery (A) and AUR (B) avoided (finasteride or placebo in
a 6 year period). The results were evaluated and classified in: Quadrant 1 (incremental efficacy > 0 and incremental cost > 0):
Quadrant 2 (incremental efficacy < 0 and incremental cost < 0); Quadrant 3 (incremental efficacy < 0 and incremental cost < 0);
Quadrant 4 (incremental efficacy > 0 and incremental cost > 0). For this analysis, it was considered a cohort of 100 patients.

u R$ 30.000

R$ 20.000

R$ 10.000

RSO
-20,00 -15,00 -10,00 -5,00 0,go 5,00 10,00 15,00 20,00

Incremental cost

-R$10.000

-R$20.000

-R$30.000
Incremental effectiveness

B R$ 30.000

R$ 20.000 S

R$10.000

R$ 0
-20,00 -15,00 -10,00 -5,00 0,00 5,00 10,00 15,00 20,00

Incremental cost

-R$ 10.000

-R$ 20.000

-R$ 30.000
Incremental effectiveness
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of this limitation on the results, all data were incor-
porated into a sensitivity analysis. An extrapolation
of the analysis for a longer period of time (lifetime
was done; however, it is known that this extrapola-
tion lowers the precision of the analysis. Still, the
evolution of medical knowledge changes over time
and offers new therapeutic and preventive options
not considered initially in the model.

Also, it was not possible to determine the costs of
the adverse events, the indirect costs and those re-
lated to quality of life. We considered these data
very important and we figured a balance between
the impact of side effects on the adherence and the
benefits of the lowering of the symptoms with the
use of the drug. New studies in this field will be
very relevant and important for the decision-mak-
ing process.

CONCLUSIONS

This study suggests that the treatment of
BPH with finasteride is cost-effective compared
to placebo in the scenario of the Brazilian public
health system. Combined therapy (doxazosine + fi-
nasteride), although lowering more efficiently and
rapidly lower urinary tract symptoms, increases sig-
nificantly the treatment costs.
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