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Abstract

Obj ect ives: To evaluate the incremental cost -ef fect iveness rat io (ICER) of  the 
combinat ion therapy with dutasteride and tamsulosin (DUT+TAM) as init iat ion t reatment  
versus the most  used drug in Spain, tamsulosin (TAM), in the t reatment  of moderate to 
severe symptoms of benign prostat ic hyperplasia (BPH) with risk of progression. 
Met hods:  A semi-Markov model was developed using 4-year and 35-year t ime horizons 
and from the Spanish Nat ional Healthcare Service perspect ive. Data was obtained from 
the CombAT t rial.  Effect iveness was measured in terms of quality adj usted life years 
(QALYs). An experts’  panel def ined healthcare resources and unitary costs were obtained 
from published Spanish sources. Pharmacologic cost  is expressed in PTPWAT;  in the case 
of TAM, the generic price is used; in the case of DUT+TAM the price of a f ixed-dose 
combinat ion is used. Costs are expressed in 2010 Euros. 
Result s: Combinat ion therapy with DUT+TAM produces an incremental effect iveness of 
0.06QALY at  year 4 and 0.4QALY at  year 35. DUT+TAM represents an incremental cost  of 
€810.53 at  4 years and €3,443.62 at  35 years. Therefore, the ICER for DUT+TAM versus 
TAM is €14,023.32/ QALY at  year 4 and €8,750.15/ QALY at  year 35.
Conclusions:  Init iat ion t reatment  with DUT+TAM represents a cost -effect ive t reatment  
versus TAM, the most  used t reatment  in Spain, due to the fact  the ICER is below the 
threshold that  usually allows a technology to be considered as cost -effect ive.
© 2010 AEU. Published by Elsevier España, S.L. All rights reserved.
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Introduction

Benign prostate hyperplasia (BPH) is one of the most  
frequent  pathologies in men. It  is characterized by the 
chronic and progressive growth of the prostate gland, 
which causes the obst ruct ion of urine out f low. It  is 
clinically manifested in the so-called lower urinary t ract  
symptoms (LUTS).1 In more advanced stages, urine out f low 
obst ruct ion may become chronic, where complicat ions 
such as acute urinary retent ion (AUR), infect ion or kidney 
failure2 arise. Likewise, pat ients may require surgery due 
to the disease itself  or due to some of the complicat ions.

There are current ly two possible pharmacological 
alternat ives for the t reatment of BPH, the antagonists 
of alpha-adrenergic receptor (a-blockers), used to treat  
pat ient ’s LUTS, and the 5-alpha reductase inhibitors (5-ARI) 
that act  on the progression of the disease. In Spain, the most  
used treatment is the tamsulosin uroselect ive alpha blocker.

The combinat ion of a f ixed-dose combinat ion of tamsulosin 
and dutasteride 5-ARI has recent ly been marketed. The 
CombAT3 study demonst rated that  in pat ients with moderate 
to severe symptoms of BPH with the risk of progression, the 
combinat ion is more eff icacious in reducing the risk of AUR 
and/ or surgery than monotherapy with tamsulosin. 

At  a health cent re such as this one, where resources are 
limited, it  is necessary to establish priorit ies for decision-
making on the allocat ion of healthcare resources and the 
implementat ion of new technologies. This fact  is especially 
important  in the case of chronic and high-prevalence 
diseases such as BPH, which ut il ize a signif icant  part  of 

healthcare resources. Economic evaluat ion is a decision-
making tool that  is available to managers, as it  allows 
assessing dif ferent  healthcare intervent ions not  only from 
the perspect ive of eff icaciousness, but  also based on 
effect iveness criteria. Within economic evaluat ion, one 
of the most  used analyses is cost -effect iveness studies, 
which allow establishing a relat ion between the healthcare 
results obtained (e.g., hospitalizat ions avoided, life-years 
gained)4 and the resources ut il ized (costs).

The aim of this study was to evaluate the cost -
ef fect iveness rat io of  init iat ing t reatment  with t he 
combinat ion therapy of dutasteride and tamsulosin versus 
tamsulosin monotherapy, the most  used therapy in Spanish 
medicine, based on the results of the CombAT3 study, 
from the perspect ive of the Spanish Nat ional Healthcare 
System.

Materials and methods

To be able to evaluate the dif ferences in cost  and 
effect iveness of init iat ing t reatment  with the combinat ion 
of dutasteride and tamsulosin (DUT + TAM) versus tamsulosin 
(TAM) monotherapy, a semi-Markov economic model was 
designed based on the CombAT3 study. 

The model was designed following the methodological 
recommendat ions published,5,6 with specif icat ion of the 
populat ion included, the t ime horizon, the perspect ive and 
the discount  rate, and a sensit ivity analysis to verify the 
validity of the data was carried out . 

Coste-efectividad de la combinación dutasterida y tamsulosina en el tratamiento de 

la hiperplasia benigna de próstata en España

Resumen

Obj et ivos:  Evaluar el coste-efect ividad incremental (CEI) de la combinación dutasterida 
y tamsulosina (DUT + TAM) de inicio frente al t ratamiento más ut il izado, tamsulosina 
(TAM), en pacientes con hiperplasia benigna de próstata (HBP) moderada-grave con 
riesgo de progresión.
Mat erial  y mét odos: Se diseñó un modelo semi-Markov con un horizonte temporal a 
4 y a 35 años desde la perspect iva del Sistema Nacional de Salud español a part ir del 
estudio CombAT. La efect ividad de los t ratamientos se midió en Años de Vida Aj ustados 
por Calidad (AVAC). El uso de recursos sanitarios se obtuvo de un panel de expertos. 
Los costes unitarios proceden de tarifas publicadas por las Comunidades Autónomas. El 
coste del t ratamiento farmacológico se expresa en PVP-IVA; en el caso de TAM se ut il izó 
el precio del genérico y en el de DUT + TAM el de la combinación a dosis f ij a. Todos los 
costes se expresan en €2010. 
Result ados:  DUT + TAM produce una mej oría incremental respecto a TAM de 0,06 AVAC a 
los 4 años y de 0,4 AVAC a los 35 años. El coste incremental de DUT + TAM es de 810,53 € 
a los 4 años y 3.443,62 € a los 35 años. Por tanto, el CEI de TAM + DUT respecto a TAM 
es 14.023,32 €/ AVAC y 8.750,15 €/ AVAC a los 4 y 35 años respect ivamente.
Conclusiones: El t ratamiento de inicio con la combinación DUT + TAM es un t ratamiento 
coste-efect ivo frente TAM, el t ratamiento más habitual en la práct ica clínica española, 
al encont rarse el rat io CEI por debaj o del umbral que usualmente se considera para 
clasif icar las tecnologías como coste-efect ivas.
© 2010 AEU. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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Description of the pharmacoeconomic model

The Markov model is a widely used pharmacoeconomic 
evaluat ion technique. In this type of model, the pathology 
studied is divided into a f inite number of health states that  
pat ients experience in the course of discrete periods of 
t ime (Markov cycle), in accordance with a series of state-
t ransit ion probabilit ies. By allocat ing an est imat ion of the 
use of healthcare resources to each of the health states 
and, subsequent ly, repeat ing this allocat ion throughout  the 
t ime horizon of the model, it  is possible to calculate the 
total costs that  will be obtained in the pat ients included 
in the model.7

The model designed comprises nine health states that  a 
pat ient  may experience (f ig. 1). The states were defined in 
accordance with the pat ient ’s clinical state (mild, moderate 
or severe symptoms of BPH,) and the complicat ions he may 
suffer (AUR and/ or surgery). Addit ionally, the absorbing 
death state to which the pat ients may evolve at  any t ime 
of the model, whether due to BPH itself ,  to complicat ions 
suffered or any other cause, was added. Each cycle lasted 
three months during the f irst  four years, in accordance 
with the follow-up visits made during the CombAT3 study 
and one year as of the f if th year of follow-up.

The model included men older than 60 years, with 
moderate to severe symptoms of BPH with the risk of 
progression (defined by prostate volume ≥30cm3 and PSA: 
1.5-10 ng/ ml), in accordance with the populat ion included 
in the CombAT3 study. Pat ients were init ially dist ributed 
based on the Miñana et  al.8 study, which studies pat ient  
dist ribut ion at  Spanish urology surgeries in accordance with 
their clinical severity. 

An init ial t ime horizon of four years was used, which 
corresponds to the maximum follow-up t ime of the pat ients 
in the CombAT3 study. As the t reatment  is chronic, and in 
accordance with the methodological recommendat ions 
of this type of studies,5,6 a second analysis was carried 
out  considering a t ime horizon of thirty-f ive years, which 
allowed adapt ing the model and lifelong t reatment .9 The 
perspect ive used was the Spanish Nat ional Healthcare 
System (SNS).

Transition probabilities

The t ransit ion probabilit ies between health states were 
obtained based on the clinical eff icacy data of the TAM 
and DUT+TAM branches of t reatment  of the CombAT3 study 
(table 1). After the f if th year, as no pat ient  follow-up data 
was available, it  was assumed that  pat ients would evolve 
the same regardless of the t reatment .10

Use of healthcare resources and related costs

The use of direct  healthcare resources associated to each 
health state was obtained from a panel of three general 
pract it ioners and one urologist  with ample experience in 
the t reatment  of BPH, authors of the consensus document  
“ Crit erios de derivación en HBP para at ención primaria” .11 
The unit  costs of the healthcare resources are from the 
tarif fs published by the Autonomous Regions. The cost  of 
pharmacological t reatment  is expressed in RRP-VAT.12 In the 
case of t reatment  with TAM, the price of generic drugs at  
the t ime the model was developed was used (Tamsulosin 
EFG); in the case of DUT + TAM, the price of the f ixed-dose 
combinat ion was used (Duodart ®).  Subsequent ly, and taking 

  TAM DUT+TAM

AUR RATE

 Annual rate/ 100 people  1.768 0.549
 Annual cycle  0.018 0.005
 3-month cycle  0.004 0.001

RATE of  SURGERY 
 Annual rate/ 100 people  2.036 0.613
 Annual cycle  0.009 0.006
 3-month cycle  0.002 0.001

AUR: acute urinary retent ion, TAM: tamsulosin, DUT: 
dutasteride.

Table 1 Probabilities of transition between health states, in 

accordance with results of the CombAT3 study

Figure 1 Graphic representat ion of the Markov model used in the study.
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into account  that  68.7% of sales (units) of tamsulosin in 
Spain corresponds to modif ied release drugs13 (Omic Ocas® 
and Urolosin Ocas®),  a second analysis using the price of 
these drugs was carried out .

An annual discount  rate of 3% was applied to correct  the 
lower evaluat ion of the costs and the effect iveness results 
in the future.6 All costs are expressed in 2010 euros.

Expression of results

The results of the model are shown as the incremental 
cost -effect iveness rat io (ICER) of the combinat ion therapy 
DUT+TAM versus TAM, by means of the following formula:

      Cost es (DUT + TAM) – Cost es (TAM)

Efect ividad (DUT + TAM) – Efect ividad (TAM)

The Quality-Adjusted Life Year (QALY) measurement  of 
effect iveness was used. It  is a measurement  that  indicates 
the relat ive preference of pat ients for a specif ic health 
state depending on life expectancy, morbidity or toxicity 
associated with a disease or t reatment .14 Thus, QALY can 
be considered as the numeric representat ion of the value 
of health in a single index that  combines survival (life-
years gained) and quality of life.15 The QALY for the model 
was calculated based on studies in which the preferences 
associated with each health state16-19 are defined (table 2). 

Sensitivity analysis

Successive univariate sensit ivity analyses were carried 
out  with the parameters that  were considered could 
undergo the most  change in normal clinical pract ice, such 
as the clinical condit ion of pat ients, their age or level of 
healthcare where they are followed up, among others. The 
purpose of the sensit ivity analysis was to minimize the 
impact  of uncertainty in the results of the model.

Results

The use of healthcare resources associated with each 
health state, as well as the unit  costs of each resource from 

the perspect ive the SNS are described in table 3. This data 
is from dif ferent  Departments of Health and Healthcare 
Services and have been published in dif ferent  Decrees, 
Laws and reports of inst itut ions.

The results of the cost -effect iveness model show how 
the init ial t reatment  with DUT + TAM improves the health 
results of pat ients as a result  of the proven reduct ion in the 
risk of suffering AUR or surgery. 

Thus, t reatment  with DUT + TAM represents an incremental 
eff icacy of 0.06 QALY with an incremental cost  of € 810.53 
at  four years, versus TAM. At  35 years, t reatment  with DUT + 
TAM represents an incremental eff icacy of 0.4 QALY, with 
an incremental cost  of € 3,443.62.

The ICER of DUT + TAM with respect  to TAM is € 14,023.32/
QALY at  four years and € 8,750.15/ QALY at  thirty-f ive years 
(table 4). The DUT + TAM ICER was calculated using the price 
of Omic Ocas®.  In this case, the costs associated with TAM 
monotherapy t reatment  increased without  effect iveness 
changing, which made the incremental costs of DUT + TAM 
with respect  to TAM decrease to €364.70 at  four years and 
to € 1,729.77 at  thirty-f ive years, result ing in an ICER of € 
6,310.57/ QALY at  four years and € 4,397.94/ QALY at  thirty-
f ive years (table 5).

In Spain, although a unanimous criterion does not  exist ,  
it  has been propounded that  all t reatments and surgical 

Health state QALY

Asymptomat ic person 1
Minor symptoms of BPH  0.99
Moderate symptoms of BPH  0.9
Severe symptoms of BPH 0.79
AUR  0.25
Surgery 0.25
Post -surgery state without  symptoms 1
Post -surgery state - minor symptoms  0.99
Post -surgery state - moderate symptoms  0.89
Post -surgery state - severe symptoms  0.7
Death  0

Table 2 Quality-Adjusted Life Years (QALY) associated with 

each health state16-19

Use of resources  Unit  cost

TAM (Tamsulosin EFG) Chronic t reatment  € 0,59/ day
DUT + TAM (Duodart ®) Chronic t reatment  € 1.30/ day
Visit  to GP 3 visits f irst  year  € 26.27 
 annual follow-up € 51.42
Visit  to urologist  3 visits f irst  year   
 and 1 visit  in case  
 of worsening or  
 annual follow-up 
Basic tests Annual test  € 25.13 
PSA test  Annual test  € 10.11 
Urine sediment  Annual test  € 2.53 
Abdominal CT scan Three-yearly test   € 65.23 
 at  GP  
Urof lowmetry Three-yearly test   € 178.02 
 at  urologist   
AUR 60% non-emergency  € 238.86 
 outpat ients 40%  
 emergency outpat ients  
 2% admit ted due to  
 kidney failure removal  
 of catheter addit ional  
 visit  to urologist  
SURGERY 65% t ransurethral  € 2,808.33 
 resect ion 35% prostate  
 adenectomy 80% no  
 complicat ions 20%  
 complicat ions follow-up  
 visit  to urologist  After  
 surgery pat ients:  
 t reatment  with TAM 

Table 3 Use of healthcare resources in patients with BPH 

and associated unit costs
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procedures with a cost  lower than € 30,000/ QALY could be 
considered to be cost -effect ive.20 In accordance with the 
results of the model, which show an ICER below € 30,000/
QALY, it  can be considered that  init iat ion with DUT + 
TAM f ixed-dose combinat ion therapy is a cost -effect ive 
t reatment  when compared to monotherapy with TAM. 

Sensitivity analysis

Successive univariate sensit ivity analyses were carried 
out  modifying dif ferent  parameters of the model to study 
whether the cost -effect iveness rat io changed. As shown in 
f igure 2, init iat ion t reatment  with DUT + TAM cont inued 
to be a cost -effect ive t reatment  versus TAM (ICER <€ 
30,000/ QALY, as the parameters considered to have greater 
uncertainty in normal clinical pract ice changed. 

Thus, for example, on modifying the populat ion considered 
in the model to include only pat ients with severe symptoms 
of BPH, the ICER decreased to € 9,878.25/ QALY at  four years. 
If on the contrary, pat ient  follow-up is modified and this is 
only done in urology, the follow-up costs increase and thus, 
the ICER also increases to € 15,295.86/ QALY at  four years, 
however, it  is below the threshold of € 30,000/ QALY.

It  was also assessed if  the cost -effect iveness rat io would 
change if  the discount  applied to costs and results were to 
be modif ied. Both on applying a greater discount  (5%) and 
not  applying any discount , DUT + TAM combinat ion therapy 
cont inued to be a cost -effect ive t reatment . 

Discussion 

Despite the growing importance of economic evaluat ion in 
informed decision-making, few studies have been published 
to date in Europe regarding the economic impact  of the 
dif ferent  therapeut ic st rategies for BPH, most  of them 

mainly focused on the economic study of surgery.16,21,22 In 
fact , this study is the f irst  to be published in Spain that  
assesses the economic value for the SNS of a new drug with 
respect  to the most  used pharmacological t reatment  in 
clinical pract ice.

One of  t he crit ical point s when developing a 
pharmacoeconomic model is it s design, as it  must  accurately 
represent  the disease studied. In this case, a Markov model 
was designed, as this model best  allows represent ing the 
natural history of chronic diseases, simulat ing what  occurs 
in the process of the disease23 through the dif ferent  health 
states. 

In the model, a principal t ime horizon of four years 
was established, which corresponds to the maximum 
pat ient  follow-up t ime in the CombAT3 study. As BPH 
is a chronic disease whose complicat ions increase in 
accordance with the pat ient ’s age, the aim was also to 
assess the result  of a lifelong t reatment  (35 years) in line 
with the methodological recommendat ions published.5,6 In 
this set t ing, the cost -effect iveness rat io decreased from 
€ 14,023.32/ QALY to € 8,750.15/ QALY, indicat ing that  the 
benefit  of the DUT + TAM combinat ion therapy is more 
evident  in the long-term. 

The populat ion included in t he model corresponds 
t o t he pat ient s included in t he CombAT3 study,  pat ient s 
wit h moderate t o severe symptoms of  BPH and wit h t he 
risk of progression; prostate volume ≥30cm3,  PSA:  1.5-
10 ng/ ml).  In accordance wit h t he Miñana et  al . 8 study, 
t his t ype of  pat ient s represent s 64% of  t he pat ient s 
t hat  consult  wit h urologist s in Spain.  The result s of  t he 
economic model could not  be ext rapolated t o t he rest  of 
t he populat ion wit h BPH as no data is available on t he 
ef f icacy of  t he DUT + TAM combinat ion t herapy in other 
t ypes of  pat ient s.

The results are expressed in the form of cost  per QALY 
gained, as this measurement  not  only allows comparing 

  QALY Cost  Incremental effect iveness Incremental cost  Cost / QALY

4 Years     
 TAM 3.35 € 1,373.90 0.06 QALY € 810.53 € 14,023.32/ QALY
 DUT + TAM 3.41 € 2,184.43   

35 Years     
 TAM 13.28 € 5,187.37 0.4 QALY € 3,443.62 € 8,750.15/ QALY
 DUT + TAM 13.68 € 8,630.99   

Table 4 ICER Results setting 1 (tamsulosin EFG)

  QALY Cost  Incremental effect iveness Incremental cost  Cost / QALY

4 Years     
 TAM 3.35 € 1,819.73 0.06 QALY € 364.70 € 6,310.57/ QALY
 DUT + TAM 3.41 € 2,184.43   
35 Years     
 TAM  13.28 € 6,901.22 0.4 QALY € 1,729.77 € 4,397.94/ QALY
 DUT + TAM 13.68 € 8,630.99   

Table 5 ICER Results setting 2 (tamsulosin Ocas®)
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t reatments for the same disease, but  it  also compares 
t reatments aimed at  dif ferent  health problems. Taking 
into account  the mean costs/ QALY of other pathologies, 
we can conclude that  DUT + TAM combinat ion therapy 
would be an intervent ion with similar eff icacy as breast  
cancer screening (€ 8,323/ QALY)4,24 or heart  t ransplant  (€ 
11,290/ QALY).4,24 It  is worth ment ioning that  the QALYs are 
a healthcare outcome measurement  that  is increasingly 
used by managers and decision-makers, as it  allows 
making decisions regarding the dist ribut ion of healthcare 
resources among programmes or alternat ive intervent ions 
that  compete with each other for those resources. 

Likewise, the results of the economic evaluat ions, 
expressed in costs/ QALY, are used rout inely in the United 
States, Canada and many European count ries in their drug 
funding processes. Thus, for example, in the United States 
and Canada, a healthcare intervent ion is considered to be 
cost -effect ive and therefore fundable if  the cost / QALY is 
below 50,000 dollars.25 In the case of Europe, the United 
Kingdom and other European count ries, their threshold is 
set  at  £ 20,000-30,000/ QALY.26 As previously ment ioned, 
in Spain, t reatments whose cost  is less than € 30,000 
could be considered as cost -effect ive,20 situat ing DUT+TAM 
combinat ion therapy below the said threshold. 

The principal results of the study were calculated using 
the price of TAM generics. However, according to IMS13 

market  data, the tamsulosin most  used in Spain is not  the 

generic drug, but  the modif ied release drug (Omic Ocas® y 
Urolosín Ocas®),  which costs 56% more.12 For this reason we 
carried out  a second analysis using the price of Omic Ocas® 
to represent  normal Spanish pract ice. In that  case, the ICER 
of DUT + TAM decreased to € 4,379.94/ QALY at  thirty-f ive 
years, a value far from the threshold of € 30,000/ QALY. 

Ult imately,  t he result s of  t he cost / ef fect iveness 
model show that  init iat ion t reatment  with the f ixed-
dose dutasteride and tamsulosin combinat ion therapy 
in pat ients with moderate to severe symptoms of BPH 
with the risk of progression is a cost -effect ive t reatment  
versus monotherapy with tamsulosin, which is the normal 
t reatment  in clinical pract ice.20 It  would be recommendable 
to be able to follow-up pat ients under chronic t reatment  
for the model with effect iveness data collected from 
clinical pract ice.
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