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Patient’s adherence on pharmacological
therapy for benign prostatic hyperplasia
(BPH)-associated lower urinary tract symptoms
(LUTS) is different: is combination therapy
better than monotherapy?
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Abstract

Background: Recent studies showed that the non-adherence to the pharmacological therapy of patients affected by BPH-
associated LUTS increased the risk of clinical progression of BPH. We examined the patients adherence to pharmacological
therapy and its clinical consequences in men with BPH-associated LUTS looking at the differences between drug
classes comparing mono vs combination therapy.

Methods: A retrospective, population-based cohort study, using prescription administrative database and hospital
discharge codes from a total of 1.5 million Italian men. Patients ≥40 years, administered alpha-blockers (AB) and
5alpha-reductase inhibitors (5ARIs), alone or in combination (CT), for BPH-associated LUTS were analyzed. The 1–year
and long term adherence together with the analyses of hospitalization rates for BPH and BPH-related surgery were
examined using multivariable Cox proportional hazards regression model and Pearson chi square test.

Results: Patients exposed to at least 6 months of therapy had a 1-year overall adherence of 29 % (monotherapy AB
35 %, monotherapy 5ARI 18 %, CT 9 %). Patient adherence progressively declined to 15 %, 8 % and 3 % for AB, 5ARI, and
CT, respectively at the fifth year of follow up. Patients on CT had a higher discontinuation rate along all the follow-up
compared to those under monotherapy with ABs or 5ARIs (all p < 0.0001). Moreover, CT was associated with a reduced
risk of hospitalization for BPH-related surgery (HR 0.94; p < 0.0001) compared to AB monotherapy.

Conclusions: Adherence to pharmacological therapy of BPH-associated LUTS is low and varies depending on drugs
class. Patients under CT have a higher likelihood of discontinuing treatment for a number of reasons that should be
better investigated. Our study suggests that new strategies aiming to increase patient’s adherence to the prescribed
treatment are necessary in order to prevent BPH progression.
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Background
Benign prostatic enlargement (BPE) is caused by a
very common histopathological condition in aging
men; benign prostatic hyperplasia (BPH). Clinical
manifestations of BPH include lower urinary tract
symptoms (LUTS), signs and sequelae of bladder out-
let obstruction caused by BPE [1]. The prevalence of
moderate-to-severe LUTS is high, increasing from
22 % among 50–59 year-old men to 45 % among
those in the seventh decade of life. However only 19 %
of men suffering from BPH-associated LUTS seek medical
treatment and only 10.2 % receive pharmacological treat-
ment [2–4].
Pharmacological therapy for BPH-associated LUTS aims

at improving the patient’s quality of life by relieving urin-
ary symptoms and to a certain extent, by preventing the
development of BPH-related complications. International
guidelines agree that patients with moderate-to-severe
LUTS are initially best managed with pharmacological
therapy [5, 6].
Five classes of drugs are usually prescribed for the

treatment of BPH-associated LUTS: alpha blockers (AB),
5-alpha reductase inhibitors (5ARI), phosphodiesterase-5
(PDE-5) inhibitors, antimuscarinics/beta3 agonists, and
phytotherapeutics. Combination therapy (CT) with ABs
and 5ARIs has been shown to be beneficial in terms of
symptom control and disease progression [7–9].
Although pharmacological treatment of BPH is

considered a success story among urologists, daily practice
suggests that several patient’s needs remain unmet.
Whether or not this is due to drug’s limitations, inappro-
priate patient management or low patient adherence to
drug therapy remains unclear[4,10, 11]. Drug prescription
trends and patterns for BPH-associated LUTS show a
wide variation amongst countries, this variation is attrib-
uted to geographical, societal and cultural differences, cost
of medications and different health policies.
A recent paper from our group showed that in “real

life” practice the adherence to long-term treatment for
BPH-associated LUTS significantly impacts BPH pro-
gression [12]. Data on adherence are of importance in
order to understand possible unmet needs, explore pa-
tient preferences and identify areas for intervention for
the health care systems [13]. In this specific issue, data
from other areas of medicine confirmed that multiple
medications (pills/day) could impact on patient adher-
ence, suggesting that a fixed dose combination (more
than a 2-pill therapy) can yield important improvements
in patient drug adherence [14].
The aim of this study is to evaluate the patient adher-

ence to pharmacological therapy for BPH-associated
LUTS, and to analyze the adherence among drug regi-
mens (CT vs monotherapy) together with long-term ef-
fects of drugs discontinuation.

Methods
A population-based cohort study was conducted using
record-linkage analysis of three databases: drug prescrip-
tions database, civil registry and hospital discharge re-
cords (HDR) (data on 6.5 million subjects across 22
local Italian Health Authorities).
All Italian citizens have access to health care services;

medical and pharmaceutical services are provided for
free or at a minimum charge as part of the National
Health Service (NHS).
The Italian national drug database includes the prescrip-

tions reimbursed by the Italian NHS; drugs are coded
according to the Anatomical Therapeutic Chemical (ATC)
Classification [15] and qualified with respect to dosage,
and the date of the first and subsequent prescriptions
from which data on adherence can be derived.
This cohort was linked with HDR which includes

information on primary diagnoses and up to 5 coexisting
conditions, performed procedures, dates of hospital ad-
mission and discharge. Diagnoses are classified accord-
ing to the International Classification of Diseases-Ninth
Revision, Clinical Modification (ICD9-CM) [16].
The Italian civil registry provides demographic

information.
This study’s methodology has been widely used to pro-

duce reliable epidemiological surveys [12,17, 18]. The
analysis was carried out in strict compliance with the na-
tional Italian regulations for the full protection of the
privacy rights of the subjects included in the databases.
According to the Italian law, no ethical approval is re-
quired to perform this type of analysis and no informed
consent from patients is needed. LP, CF and MR had the
full access to the prescription database.
As reported in the previous paper [12] the sample

population consisted of men ≥40 years who had been
prescribed medications for BPH-associated LUTS during
the index period (January1st 2004-December31st 2006).
Only ABs and 5ARIs were considered in the analysis

(ATC codes: G04CA and G04CB, respectively). During the
study period, the first prescription of a drug was considered
as “index date” for including a patient. Patient adherence to
therapy was estimated only for patients receiving treatment
for a minimum of 6 months during the index period. Two
different levels of exposure to drugs were set: at ≥ 6 months
and at ≥12 months. Patients on treatment for more than
12 months during the index period were followed-up for
4 years (median time). Patients who: a) stopped one of the
three regimens (AB monotherapy, 5ARI monotherapy or
CT) for at least 2 consecutive months during the first year
of treatment and at least 4 months/yearly during the
follow-up period, or b) switched regimen were considered
as “treatment discontinuation”.
Patients were followed until hospitalization or surgery

for BPH occurred or until their last follow-up. Patients
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were excluded when they were diagnosed with urethral
stricture, prostate cancer in the 12 months preceding
the index day.
Hospital admissions were recorded for patients receiv-

ing ≥1 year of pharmacological therapy and they were
considered “BPH-related” when hospital records in-
cluded a primary diagnosis and/or a surgical procedure
related to BPH.
The presence of the ICD9-CM 600.xx code as primary

diagnosis without surgical procedures was considered as
a “BPH-related hospitalization”. In the absence of clear
and universally agreed upon indications for BPH-related
hospitalization we included in the analyses all the hospi-
talizations for haematuria, urinary tract infection, urin-
ary retention, bladder stones, and renal failure due to
urinary tract obstruction caused by BPH.
The presence of ICD9-CM codes 57.0,57.91,57.92,60.21,

and 60.29,60.3,60.4 as primary or secondary surgical
procedures with any primary diagnoses was considered
hospitalization for “BPH-related surgery”.

Statistical analysis
For patients with at least 12 months of treatment, the
characteristics were reported using descriptive statistics.
Differences between patient treatment subgroups were
assessed using a standardized difference (SD). Crude in-
cidence rates (IRs) per 1000 men/year and incidence rate
ratios (IRRs) with 95 % confidence intervals (CIs) were
calculated with the Poisson regression model.
A multivariable Cox proportional hazards regression

model was used to account for differences in follow-up
and in baseline characteristics among groups. In all Cox
models, the associations between groups and all out-
comes were adjusted for co-variates known to be of
prognostic importance to the outcomes: age and previ-
ous hospitalization for BPH, history of BPH-related sur-
gery, and previous pharmacological treatment. Results
were expressed as hazard ratios (HRs) and 95 % CIs. Ad-
justed event-free survival curves were calculated using
the corrected group prognosis method. Discontinuation
rate according to treatment group was compare using
Pearson chi square test.
All reported that p-values are two tailed, and a p-value

less than 0.05 was considered statistically different.
Analyses were conducted using SAS Statistical Package

Release9.3 (SAS Institute, Cary, NC, USA).

Results
From the initial cohort of about 6.5 million individuals,
men ≥40 years old were 1,447,074. Among these, only
28,273 received prescriptions for 12 months for BPH-
associated LUTS, and this group was followed (median
follow up 4 years, IQR 2–5.3) and represented our
study cohort.

General characteristics of the group are summarized
in Table 1. ABs was the most frequently prescribed drug
class (87.1 %), followed by 5ARIs (8.1 %) and CT (4.7 %)
that was prescribed in older patients.

Drug adherence
Patients who received prescriptions for ≥6 months were
97,407, and decreased to 61298 (63 %) at 10 months and
to 28,273 (29 %) at 12 months. Patients who continued
taking their drugs for up to 12 months were 35 %, 18 %
and 9 % for ABs, 5ARIs and CT, respectively. These rates
decreased to 15 %, 8 % and 3 % at 60 months (Fig. 1).
In men who received drug prescription for at least

12 months, the 5-year adherence was 42 % (Fig. 1). Pa-
tients who remained under pharmacological therapy for
the entire follow-up period (median 4 years) represented
13 % of those identified in the index period.
Patients under CT showed a higher discontinuation

rate all along the follow-up (p < 0.0001) compared to
either monotherapy (Fig. 1).
During the follow-up period, only 12270 patients con-

tinued their prescribed pharmacological therapy. The
discontinuation rate was statistically significant higher in
patients under CT (discontinued vs adherent patients:
SD % 19.87) (Table 2).

Hospitalization rates
During the follow-up period, the hospitalization rates
for BPH and BPH-related surgery were 9.04 (95 % CI
8.49–9.62) per 1000 patient/year and 12.6 (95 % CI
11.96–13.28) per 1000 patient/year, respectively (Table 3).
As previously shown [12], the multivariate analysis

confirmed that the use of 5ARIs was associated with a
reduced risk of hospitalization due to BPH and BPH-
related surgery (HR 0.46, 95 % CI 0.33–0.65 and HR
0.23, 95 % CI 0.15–0.35; p < 0.0001).Drug discontinu-
ation on multivariate analysis was an independent risk
factor for either BPH-related hospitalization or BPH
surgery regardless of the therapeutic group (HR 1.65, 95 %
CI 1.43–1.89 and HR 2.80, 95 % CI 2.59–3.03; p < 0.0001),
as already reported [12].

Discussion
BPH represents a major public health issue because of
its increasing prevalence, progressive nature and treat-
ment costs [19–21]. Current guidelines recommend the
use of ABs and 5ARIs as monotherapy or in combin-
ation for the treatment of BPH-associated LUTS [5,6].
However, a gap exists between guidelines and actual
clinical practice [10,12, 21]. In “real life” the low adher-
ence to prescribed medications is a recognized problem
for chronic diseases [13]. Some studies deeply evaluated
the problems of drug prescription and adherence for
BPH as well as its impact on the clinical outcomes
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[12, 19, 21–23]. All showed concordant results: 1) the
reported adherence in clinical trials is higher than
that observed in real life; 2) the duration of treatment
for BPH-associated LUTS is extremely short; 3) the ad-
herence to treatment is generally low and 4) this might
negatively influence BPH-related hospitalization rates.
By and large, patient adherence, or compliance, to a

prescribed drug treatment is defined as the extent to
which a person's attitude in terms of taking medication
coincides with the medical or health advice he receives.
Adherence or compliance to a drug regimen is divided

to primary non-compliance, for example when one re-
ceives a prescription, but does not have it made up at a
pharmacy. Forms of secondary non-compliance include
taking incorrect doses of the prescribed medication, tak-
ing the medication at wrong times, forgetting one or

more doses of the medication, or altogether stopping the
medication, either by ceasing to take the medication
sooner than the doctor recommended or failing to ob-
tain a repeat prescription [24]. Poor adherence to a
therapeutic regimen has been identified as a major pub-
lic health problem that may have a major impact on
clinical outcomes [25].
The lack of a valid method for measuring compliance is

by itself a major barrier to compliance research. Both direct
and indirect measures have been sought in order to quan-
tify compliance, and although direct measures are consid-
ered to be the most accurate, their invasive nature makes
them unacceptable and inappropriate to use. Indirect mea-
surements are therefore more frequently reported in the lit-
erature and include measures such as interviews, diaries,
tablet counts, and prescription refill dates. Interviews and

Table 1 Patients’ characteristics in relation to BPH treatment.

Variable Baseline

Overall AB 5ARI CT % Standardized difference *

28273 24626 2309 1338 5ARI vs AB CT vs AB

No. (%) No. (%) No. (%) No. (%)

Mean age (± SD) 70.28 (9.46) 69.55 (9.36) 75.61 (8.72) 74.49 (8.25) 66.99 58.3

Age

40–55 1699 (6.01) 1641 (6.66) 42 (1.82) 16 (1.20) −24.22 −28.42

56–65 7001 (24.76) 6579 (26.72) 248 (10.74) 174 (13.00) −41.83 −34.89

66–75 11,120 (39.33) 9819 (39.87) 791 (34.26) 510 (38.12) −11.65 −3.6

76–85 7054 (24.95) 5555 (22.56) 961 (41.62) 538 (40.21) 41.71 38.75

>85 1399 (4.95) 1032 (4.19) 267 (11.56) 100 (7.47) 27.63 14.04

Previous hospitalization for BPH 1312 (4.64) 1048 (4.26) 167 (7.23) 97 (7.25) 12.82 12.88

Previous BPH surgery 98 (0.35) 88 (0.36) 7 (0.30) 3 (0.22) −0.94 −2.47

Previous BPH severity factors 854 (3.02) 715 (2.90) 95 (4.11) 44 (3.29) 6.58 2.22

Previous BPH related therapy 16,491 (58.33) 14,220 (57.74) 1377 (59.64) 894 (66.82) 3.84 18.8

Legend: AB: Alpha-blocker monotherapy; CT: Combination Therapy 5ARI; 5-alpha reductase inhibitors monotherapy; * Standardized difference greater than 10 %
represents meaningful imbalance in explored variable between treatment groups

Fig. 1 Differences in adherence between different pharmacological regimens at 1, 2, 3, 4 and 5 years of follow-up

Cindolo et al. BMC Urology  (2015) 15:96 Page 4 of 7



all self-report methods are vulnerable to overestimates of
compliance and underestimates of non-compliance [26].
There are inherent limitations with these methods for gen-
erating valid and reliable data to give an accurate estimate
of extent of patient adherence. Data from administrative
databases, used in our and in other studies, are another in-
direct but reliable method of estimating drug consumption
and patient adherence to a certain regimen [12, 21, 22].
Patient adherence to medical treatment is generally sub-
optimal irrespective of the drug or the treated condition.
Studies on patient adherence on pharmacological therapy
for the treatment of hypertension have shown that 50 % of
patients discontinue their medication while two-thirds of
patients that stay on treatment seem to lower their drug
doses [26].
Although data regarding pharmacotherapy for BPH-

associated LUTS are limited, a recent study from France
confirmed that the 1-year adherence ranges between
21 % to 26 [21]. Madershbacher in 2007, looking at the
results from clinical trials, depicted a clinical scenario
describing the adherence rates of different therapeutic
regimens. They found that the discontinuation rates in
the 5-ARIs trials were lower than in the AB trials; and

confirmed a 2-year discontinuation rate of 10–20 % of
patients under 5ARIs. On the other hand, discontinu-
ation rates were lower for combination therapy (18 %)
compared to finasteride (24 %) and doxazosin (27 %)
monotherapy [19]. Even more interesting, these data are
in contradiction with our results: a statistically signifi-
cant lower adherence for CT compared to either AB or
5ARI monotherapies. These discrepancies are probably
due to different study design. Our “real life” approach
shows that patients abandon CT for several reasons that
should be better investigated. Moreover, we found that
the prolonged use of 5ARIs and adherence to the
prescribed regimen were significantly associated with a
lower risk of BPH-related hospitalization and surgery.
In the BPH population the decision to adhere to

pharmacological treatment is primarily based on the pa-
tient’s perception of bother due to LUTS and its impact
on quality of life, and definitely depends on patient ex-
pectations and beliefs. The patient’s perspective towards
BPH and its management play a major role in the deci-
sion to initiate, continue or abandon treatment [27].
Even if we recognize that the reasons for the lack of
drug adherence are multiple and difficult to analyze

Table 2 Patients’ characteristics according to drug adherence

VARIABLE Discontinuated patients Adherent patients Standardized difference (%) *

Mean age (± SD) 70.15 (9.6) 70.37 (9.34) -

Age class

40–55 762 (6.21) 937 (5.86) −1.4916

56–65 3131 (25.52) 3870 (24.18) −3.0886

66–75 4784 (38.99) 6336 (39.59) 1.2350

76–85 2936 (23.93) 4118 (25.73) 4.1775

>85 657 (5.35) 742 (4.64) −3.2957

Previous hospitalization for BPH 560 (4.56) 752 (4.70) 0.6430

Previous BPH surgery 45 (0.37) 53 (0.33) −0.6030

Previous BPH severity factors 392 (3.19) 462 (2.89) −1.7928

Previous BPH related therapy 7155 (58.31) 9336 (58.34) 0.0529

Therapeutic regimen

AB 10923 (89.02) 13703 (85.63) −10.2158

5ARI 1050 (8.56) 1259 (7.87) −2.5140

CT 297 (2.42) 1041 (6.51) 19.8785

Legend: AB: Alpha-blocker monotherapy; 5ARI; 5-alpha reductase inhibitors monotherapy; CT: Combination Therapy; * Standardized difference greater than 10 %
represents meaningful imbalance in explored variable between treatment groups

Table 3 Hospitalization rates for BPH and BPH-related surgery

Outcomes Overall Mono alpha Mono 5ARI CT

Events IR (95 % CI) Events IR (95 % CI) Events IR (95 % CI) Events IR (95 % CI)

Hospitalization for BPH (non surgical
reasons)

989 9.04
(8.49;9.62)

918 9.58
(8.98;10.22)

34 3.77
(2.69;5.27)

37 8.10
(5.87;11.18)

BPH - related surgery 1393 12.60
(11.96;13.28)

1351 13.96
(13.23;14.72)

23 2.54
(1.69;3.82)

19 4.08
(2.60;6.40)

Legend: AB: Alpha-blocker monotherapy; 5ARI; 5-alpha reductase inhibitors monotherapy; CT: Combination Therapy; IR: incidence rate for 1000 person-years
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(especially using this methodological approach), it is im-
portant to remember that the strategy “enhance compli-
ance by decreasing the number of pills” has been widely
demonstrated in other fields of medicine [14]. There is
convincing evidence from the literature suggesting that
adherence is inversely associated with the complexity of
the drug regimen. In this concept, the so-called fixed-
dose combination (FDC) drugs (2 or more drugs pro-
duced in a single pill/tablet) have been developed in
order to treat one disease with complementary actions
(e.g., diabetes mellitus, asthma) or treat multiple clinical
conditions (e.g., hypertension and hyperlipidemia) [14].
A FDC regime containing 0.5 mg of dutasteride and
0.4 mg of tamsulosin in the same pill is available for the
treatment of BPH-associated LUTS.
Recent reports show that the use of FDC is associated

with lifestyle advice resulted in rapid and sustained im-
provements in men with moderate BPH-associated
LUTS [28] and that FDC is a cost-effective option in a
estimated lifetime budget cost model [29] .
Even though the parameters that would modify patient’s

adherence are multiple and complex (spanning from
awareness campaigns to better patient counselling) it
seems reasonable to support the use of FDC for BPH-
associated LUTS in order to decrease patient withdrawal
and to increase adherence to the guidelines.
Several limitations of our study should be acknowl-

edged. Studies based on data from administrative data-
bases cannot be considered efficacy studies and do not
include clinical variables or patient reported outcomes
[30]. Another serious limitation is the imbalance be-
tween regimens, but this reflects the prescription atti-
tudes. Moreover the current analysis is specific to the
Italian situation and its generalization should be done
with caution.
In this study we demonstrated that in “real life” patient

adherence to BPH medication is different to that
reported in clinical trials and that patients under CT
abandon treatment more frequently that patients under
monotherapy do.

Conclusions
Patient adherence to pharmacotherapy for BPH-
associated LUTS is low. The need for combining two
drugs to treat BPH represents a serious obstacle to bet-
ter adherence. Persistence on pharmacological treatment
is associated with a lower rate of hospitalization for
BPH-related reasons. The use of a fixed-dose combin-
ation drug could increase adherence to treatment and
would likely prevent BPH progression.

Abbreviations
5ARIs: 5alpha-reductase inhibitors; AB: Alpha-blocker; ATC: Anatomical
Therapeutic Chemical; BPE: Benign prostatic enlargement; BPH: Benign
prostatic hyperplasia; CIs: Confidence intervals; CT: Combination therapy;

FDC: Fixed-dose combination; HDR: Hospital discharge records; HRs: Hazard
ratios; ICD9-CM: International Classification of Diseases-Ninth Revision, Clinical
Modification; IRRs: Incidence rate ratios; IRs: Incidence rates; LUTS: Lower urinary
tract symptoms; NHS: National Health Service; PDE-5: Phosphodiesterase-5;
SD: Standardized difference.

Competing interests
Cindolo does surgical tutorship for AMS and received honoraria from GSK for
presentations. Tubaro is consultant and received research grant from Allergan and
Astellas; he is investigator and paid speaker for AMS; he does presentations for
Ferring, GSK and Pfizer; he is consultant for Bayer; he is consultant and investigator
for GSK.
Pirozzi, Fanizza, Romero, De Nunzio, Castellan, Sountolides, Simeone, Antonelli,
Schips declare declare that they have no competing interests.

Authors’ contributions
LC and MR worked on the study concept and design. MR collected the data.
CF, LP, PC, CDN and LC analyzed and interpretated the data. LC, LP and PS
drafted the manuscript. AA, CS, AT and LS contributed with critical revision
of the manuscript for important intellectual content. CDN and CF performed
statistical analysis. LC obtained funding. LP given administrative, technical, or
material support. CS and LS have made supervision. All authors read and
approved the final manuscript.

Authors’ information
Not applicable.

Availability of data and materials
Not applicable.

Acknowledgments
The authors thank Kimberlee Ann Manzi for reviewing the linguistic style of
the manuscript.

Funding
Glaxo SmithKline provided an unrestricted grant for this research. The sponsor
played no role in the concept, the design, the discussion of the study.

Author details
1Department of Urology, “S.Pio da Pietrelcina” Hospital, via San Camillo de
Lellis, 1-66054 Vasto, Italy. 2Department of Clinical Pharmacology and
Epidemiology, Fondazione “Mario Negri Sud”, Santa Maria Imbaro, Italy.
3Department of Urology, General Hospital of Veria, Veria, Greece.
4Department of Urology, “SS. Annunziata” Hospital, Chieti, Italy. 5Department
of Urology, “Spedali Civili” Hospital, Brescia, Italy. 6Department of Urology,
“Sant’Andrea” Hospital, University “La Sapienza”, Rome, Italy.

Received: 5 March 2015 Accepted: 11 September 2015

References
1. Irwin DE, Kopp ZS, Agatep B, Milsom I, Abrams P. Worldwide prevalence

estimates of lower urinary tract symptoms, overactive bladder, urinary
incontinence and bladder outlet obstruction. BJU Int. 2011;108(7):1132–8.

2. Garraway WM, Collins GN, Lee RJ. High prevalence of benign prostatic
hypertrophy in the community. Lancet. 1991;338:469–71.

3. Rosen R, Altwein J, Boyle P, Kirby RS, Lukacs B, Meuleman E, et al. Lower
urinary tract symptoms and male sexual dysfunction: The multinational
survey of the aging male (MSAM-7). Eur Urol. 2003;44:637–49.

4. Fourcade RO, Lacoin F, Rouprêt M, Slama A, Le Fur C, Michel E, et al.
Outcomes and general health-related quality of life among patients
medically treated in general daily practice for lower urinary tract symptoms
due to benign prostatic hyperplasia. World J Urol. 2012;30(3):419–26.

5. Oelke M, Bachmann A, Descazeaud A, Emberton M, Gravas S, Michel MC, et al.
EAU guidelines on the treatment and follow-up of non-neurogenic male lower
urinary tract symptoms including benign prostatic obstruction. Eur Urol.
2013;64(1):118–40.

6. McVary KT, Roehrborn CG, Avins AL, Barry MJ, Bruskewitz RC, Donnell RF, et
al. Update on AUA guideline on the management of benign prostatic
hyperplasia. J Urol. 2011;185:1793–803.

Cindolo et al. BMC Urology  (2015) 15:96 Page 6 of 7



7. McConnell JD, Roehrborn CG, Bautista OM, Andriole Jr GL, Dixon CM, Kusek JW,
et al. Medical Therapy of Prostatic Symptoms (MTOPS) Research Group. The long-
term effect of doxazosin, finasteride, and combination therapy on the clinical
progression of benign prostatic hyperplasia. N Engl J Med. 2003;349(25):2387–98.

8. Roehrborn CG, Siami P, Barkin J, Damião R, Major-Walker K, Nandy I, et al.
The effects of combination therapy with dutasteride and tamsulosin on
clinical outcomes in men with symptomatic benign prostatic hyperplasia:
4-year results from the CombAT study. Eur Urol. 2010;57:123–31.

9. Füllhase C, Chapple C, Cornu JN, De Nunzio C, Gratzke C, Kaplan SA, et al.
Systematic Review of Combination Drug Therapy for Non-neurogenic Male
Lower Urinary Tract Symptoms. Eur Urol. 2013;64(2):228–43.

10. Strope SA, Elliott SP, Saigal CS, Smith A, Wilt TJ, Wei JT. Urologic Diseases in
America Project. Urologist compliance with AUA best practice guidelines for
benign prostatic hyperplasia in Medicare population. Urology. 2011;78(1):3–9.

11. De Nunzio C, Tubaro A. BPH: unmet needs in managing LUTS - a European
perspective. Nat Rev Urol. 2011;9(1):9–10.

12. Cindolo L, Pirozzi L, Fanizza C, Romero M, Tubaro A, Autorino R, et al. Drug
Adherence and Clinical Outcomes for Patients Under Pharmacological
Therapy for Lower Urinary Tract Symptoms Related to Benign Prostatic
Hyperplasia: Population-based Cohort Study. Eur Urol 2014 Nov 20. pii:
S0302-2838(14)01180-4. doi: 10.1016/j.eururo.2014.11.006. [Epub ahead of
print]

13. Yeaw J, Benner JS, Walt JG, Sian S, Smith DB. Comparing adherence and
discontinuation across 6 chronic medication classes. J Manag Care Pharm.
2009;15(9):728–40.

14. Pan F, Chernew ME, Fendrick AM. Impact of fixed-dose combination drugs on
adherence to prescriptionmedications. J Gen Intern Med. 2008;23(5):611–4.

15. WHO Collaborating Centre for Drug Statistics Methodology. ATC Index with
DDDs. Oslo, Norway: WHO; 2003.

16. US Centers for Disease Control and Prevention. International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM). Last access on
March the 1, 2014 http://www.cdc.gov/nchs/icd/icd9cm.htm.

17. De Berardis G, Lucisano G, D'Ettorre A, Pellegrini F, Lepore V, Tognoni G, et
al. Association of aspirin use with major bleeding in patients with and
without diabetes. JAMA. 2012;307(21):2286–94.

18. Cindolo L, Fanizza C, Romero M, Pirozzi L, Autorino R, Berardinelli F, et al.
The effects of dutasteride and finasteride on BPH-related hospitalization,
surgery and prostate cancer diagnosis: a record-linkage analysis. World J
Urol. 2013;31(3):665–71.

19. Madersbacher S, Marszalek M, Lackner J, Berger P, Schatzl G. The long-term
outcome of medical therapy for BPH. Eur Urol. 2007;51(6):1522–33.

20. Emberton M, Cornel EB, Bassi PF, Fourcade RO, Gómez JM, Castro R. Benign
prostatic hyperplasia as a progressive disease: a guide to the risk factors and
options for medical management. Int J Clin Pract. 2008;62(7):1076–86.

21. Lukacs B, Cornu JN, Aout M, Tessier N, Hodée C, Haab F, et al. Management
of lower urinary tract symptoms related to benign prostatic hyperplasia in
real-life practice in France: a comprehensive population study. Eur Urol.
2013;64(3):493–501.

22. Nichol MB, Knight TK, Wu J, Barron R, Penson DF. Evaluating use patterns of
and adherence to medications for benign prostatic hyperplasia. J Urol.
2009;181(5):2214–21.

23. Souverein PC, van Riemsdijk MM, de la Rosette JJ, Opdam PC, Leufkens HG.
Treatment of benign prostatic hyperplasia and occurrence of prostatic
surgery and acute urinary retention: a population-based cohort study in the
Netherlands. Eur Urol. 2005;47(4):505–10.

24. Donovan JL, Blake DR. Patient non-compliance: deviance or reasoned
decision-making? Social Science and Medicine. 1992;34:507–13.

25. Vermeire E, Hearnshaw H, Van Royen P, Denekens J. Patient adherence to
treatment: three decades of research. A comprehensive review. J Clin Pharm
Ther. 2001;26(5):331–42.

26. Kruse W. Patient compliance with drug treatment: new perspectives on an
old problem. Clinical Investigation. 1992;70:163–6.

27. Robert G, Descazeaud A, de la Taille A. Lower urinary tract symptoms
suggestive of benign prostatic hyperplasia: who are the high-risk patients
and what are the best treatment options? Curr Opin Urol. 2011;21:42–8.

28. Roehrborn CG, Oyarzabal Perez I, Roos EP, Calomfirescu N, Brotherton B,
Wang F, et al. Efficacy and safety of a fixed-dose combination of dutasteride
and tamsulosin treatment (Duodart™) compared with watchful waiting with
initiation of tamsulosin therapy if symptoms do not improve, both provided
with lifestyle advice, in the management of treatment-naïve men with
moderately symptomatic benign prostatic hyperplasia: 2-year CONDUCT

study results. BJU Int 2015 Jan 7. doi: 10.1111/bju.13033. [Epub ahead of
print]

29. Sayani A, Ismaila A, Walker A, Posnett J, Laroche B, Nickel JC, et al. Cost
analysis of fixed-dosecombination of dutasteride and tamsulosin compared
with concomitant dutasteride and tamsulosin monotherapy in patients with
benign prostatic hyperplasia in Canada. Can Urol Assoc J. 2014;8(1–2):E1–7.

30. Sarrazin MS, Rosenthal GE. Finding pure and simple truths with
administrative data. JAMA. 2012;307(13):1433–5.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Cindolo et al. BMC Urology  (2015) 15:96 Page 7 of 7

http://dx.doi.org/10.1016/j.eururo.2014.11.006
http://www.cdc.gov/nchs/icd/icd9cm.htm
http://dx.doi.org/10.1111/bju.13033

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Statistical analysis

	Results
	Drug adherence
	Hospitalization rates

	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Authors’ information
	Availability of data and materials
	Funding
	Author details
	References



