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Abstract. Objective: To evaluate real-
world persistence and adherence in patients
with benign prostate hyperplasia (BPH) re-
ceiving a fixed-dose combination of dutas-
teride plus tamsulosin (DUT-TAM FDC)
versus o-blocker plus 5-o reductase inhibi-
tor (AB/SARI) free-combination therapy.
Materials and methods: This retrospective,
observational cohort study utilized the Ger-
man IMS LRx (IQVIA) database. Patients
> 45 years old with BPH receiving DUT-
TAM FDC or AB/SARI free-combination
therapy from July 1, 2011 to November 30,
2017 were included. Data were analyzed for
48 months from index date (date of first pre-
scription). Persistence, measured as time to
discontinuation (defined as a 90-day gap in
therapy), was evaluated using Kaplan-Meier
curves (log-rank tests). Adherence, measured
as medication possession ratio (MPR), was
based on a comparison of mean prescribing
duration and expected treatment duration.
Results: A total of 141,667 patients were in-
cluded (DUT-TAM FDC, n = 86,057; free
AB/5ARI: n = 55,610). Small differences in
persistence were observed between treatment
arms. At month 12, 41.8% of DUT-TAM
FDC-treated and 41.0% of AB/5ARI free-
combination therapy-treated patients were
persistent; at month 24, 28.2% and 27.1%
were persistent, respectively. A higher pro-
portion of DUT-TAM FDC-treated patients
had MPR > 0.80,> 0.75 and > 0.70 compared
with AB/5ARI free-combination therapy
(p < 0.0001). Conclusion: Small differences
observed in persistence between treatment
arms may not translate to meaningful clinical
relevance. Adherence was significantly bet-
ter in the FDC arm, which may be clinically
relevant as improved adherence is associated
with better outcomes. Persistence and adher-
ence to BPH therapy in Germany is low; fur-
ther studies exploring the reasons behind this
are required.

What is known about this subject

— a-blocker (AB) plus 5-a reductase in-
hibitor (SARI) combination therapy is
superior to AB monotherapy in improv-
ing quality of life, reducing lower urinary
tract symptoms, and reducing the risk of
disease progression in patients with be-
nign prostate hyperplasia (BPH).

— Poor persistence and adherence to medi-
cation is common in patients with BPH,
which is associated with an increased risk
of complications, such as acute urinary
retention and BPH-related hospitaliza-
tion and surgery.

— Patients with chronic diseases are more
likely to adhere to a once-daily medication
regimen compared with more frequent
doses; therefore, medication in fixed-dose
combinations, which reduce dosing fre-
quency, may be beneficial.

What this study adds

— This is the first study to compare real-
world persistence and adherence with
dutasteride-tamsulosin fixed-dose com-
bination (DUT-TAM FDC) therapy com-
pared with AB/5ARI in free-combination
therapy in patients with BPH.

— Although persistence and adherence in
both treatment groups was low over-
all, adherence was significantly higher
in patients receiving DUT-TAM FDC
compared with those receiving AB/5ARI
free-combination therapy. Small differ-
ences in persistence were observed be-
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tween groups; however, the magnitude of
differences in persistence may not trans-
late to meaningful clinical relevance.

— DUT-TAM FDC was associated with in-
creased adherence in patients with BPH;
this may be of clinical relevance to pre-
scribers as increased adherence is asso-
ciated with improved clinical outcomes,
but further studies are required to inves-
tigate reasons behind low persistence and
adherence overall.

Introduction

Benign prostatic hyperplasia (BPH) is a
condition characterized by a non-malignant
overgrowth of the prostate gland. It is the
most common cause of lower urinary tract
symptoms (LUTS) in ageing men [1, 2, 3]
with ~ 1/3 of men aged 50 years or over ex-
periencing moderate to severe LUTS [4, 5].
Due to the increase in frequency and severity
with age, this condition is seen as a major
public health issue with substantial associ-
ated costs [6, 7, 8]. LUTS, which may be
classified as storage (irritative) symptoms,
voiding (obstructive) symptoms, and/or
post-micturition symptoms, have a consider-
able adverse impact on quality of life (QoL),
psychological well-being, and interfere with
activities of daily living [3, 9, 10, 11].

The main aim of pharmacological ther-
apy for BPH is to improve QoL by man-
aging urinary symptoms and preventing
disease progression and complications [6].
a-blockers (AB) plus 5-a reductase inhibi-
tors (SARI) combination therapy is recom-
mended as a first-line treatment for patients
with BPH, with moderate to severe LUTS, at
an increased risk of disease progression (i.c.,
those with higher prostate volume, higher
prostate-specific antigen (PSA) concentra-
tion, advanced age, higher post-void residual
volume, lower peak urinary flow rate (Qy.y))
[9, 12, 13] and where long-term treatment
(> 12 months) is intended. Large random-
ized trials with a long duration of follow-up
including the Medical Therapy of Prostatic
Symptoms trial and the Combination of Avo-
dart and Tamsulosin study [14] have demon-
strated the superiority of AB plus SARI com-
bination treatment compared with placebo or

AB monotherapy. In these studies, combina-
tion therapy was shown to be effective in im-
proving LUTS, Q,.x, QoL, and reducing the
risk of disease progression [3, 14] (i.e., mini-
mizing symptom deterioration and the need
for acute urinary retention (AUR)- and BPH-
related surgery) [3, 14]. More recently, the
CONDUCT study demonstrated the benefit
of dutasteride plus tamsulosin fixed-dose
combination (DUT-TAM FDC) compared
with watchful waiting (plus the initiation of
tamsulosin if symptoms failed to improve),
to improve symptoms and reduce the risk of
disease progression [15].

However, consistent with many other
chronic, non-life-threatening diseases, which
require long-term treatment regimens, poor
persistence and adherence to medication in
patients with BPH is common [6, 16, 17].
Non-persistence is an independent risk factor
for BPH-related hospitalization and surgery
[6], and poor adherence is associated with an
increased risk of AUR- and BPH-related sur-
gery [6, 16]. In general, patients with chronic
diseases are more adherent with once-daily
medication regimens than more frequent
doses [18, 19, 20, 21]. While most AB/SARI
combination therapy regimens require 2 — 3
tablets per day, Duodart (GlaxoSmithKline
GmbH & Co. KG, Munich, Germany), a
single-capsule FDC of dutasteride 0.5 mg
and tamsulosin 0.4 mg launched in Germany
in 2010 is conveniently administered as a
1-tablet-per-day regimen [22].

A recent retrospective study conducted in
the Netherlands by Drake et al. [23] showed
that persistence in patients receiving a FDC
of solifenacin and tamsulosin for LUTS/
BPH was superior to persistence in patients
receiving free-combination therapy of these
medications, or any combination of an anti-
muscarinic and an AB. Based on these find-
ings, DUT-TAM FDC (Duodart) may have
the potential to improve persistence and
adherence in patients with LUTS/BPH by
reducing the frequency of dosing in com-
parison to AB/SARI free-combination con-
comitant therapy. To date, this has not been
explored and no real-world data currently
exists; therefore, this study aimed to evalu-
ate persistence and adherence to DUT-TAM
FDC compared with AB/5ARI free-combi-
nation therapy in patients with LUTS/BPH
in a real-world setting in Germany.
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Figure 1.

Study design. 5ARI = 5-a reductase inhibitor; AB = a-blocker; BPH = benign prostatic hyperpla-

sia; DUT-TAM = dutasteride-tamsulosin; FDC = fixed-dose combination; MPR = medication possession

ratio.

Materials and methods

Patient population

Objectives

The primary objective was to compare
persistence in patients receiving DUT-TAM
FDC with those receiving an AB/5ARI as
free-combination therapy. Patients were fol-
lowed for up to 48 months from their index
date (first prescription of combination thera-
py)- Adherence was assessed as a secondary
objective. Other secondary objectives were
to evaluate factors associated with persis-
tence and adherence, and to compare pre-
scriptions following end of initial treatment.

Study design

This retrospective, observational cohort
study utilized data from the IMS LRx (IQVIA)
database in Germany. This database collects
anonymized patient histories and patient-lev-
el prescription data from pharmacy coding
centers nationwide, covering ~ 60% of all
prescriptions reimbursed by statutory health
insurance funds in Germany (not includ-
ing private sick funds and hospital inpatient
medication). Demographic data, full patient
history and each prescription with full prod-
uct information and prescription details is
available [24].

The target population were male patients
with BPH, aged > 45 years, receiving DUT-
TAM FDC or AB/SARI free-combination
therapy (i.e., finasteride in combination with
any of the following: tamsulosin, alfuzosin,
terazosin, doxazosin, and silodosin) during
the period spanning July 1, 2011 to Novem-
ber 30, 2017. For inclusion in the study, pa-
tients had to have data available for at least 6
months prior to the index date to allow eval-
uation of any preceding treatment. Patients
who had been prescribed an AB plus SARI
combination therapy (FDC or free combina-
tion) at any point during this pre-index date
period were excluded. Follow-up data was
assessed for up to 48 months from the index
date (Figure 1).

Ethics

Formal ethical approval from an In-
stitutional Review Board or ethics review
committee was not required for this type of
observational study using anonymized data
from IMS LRx. Data were anonymized at
source; therefore, authors had no access to
patient identifiable data.
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Figure 2.  Study population. 5ARI = 5-a reductase inhibitor; AB = a-blocker; FDC = fixed-dose combination.

Endpoints

The primary endpoint of this study was
treatment persistence, defined as the time from
the index date until treatment discontinuation,
in patients receiving DUT-TAM FDC versus
AB/5ARI free-combination therapy. Treat-
ment was considered discontinued when no
repeat prescription had been dispensed with-
in 90 days of the preceding therapy episode
(i.e., a 90-day gap period). Available follow-
up data of all patients meeting study eligibil-
ity criteria were assessed for up to 48 months
from their index date for persistence.

Time to discontinuation in patients re-
ceiving DUT-TAM FDC versus each specific
AB/5ARI free-combination therapy (i.e., fin-
asteride and each of the following: tamsulo-
sin, alfuzosin, terazosin, doxazosin, and silo-
dosin) was assessed as a secondary endpoint.
Persistence in DUT-TAM FDC versus all
concomitant usage of AB/5ARI combination
therapies, including concomitant therapy with
finasteride and tamsulosin was assessed.

Secondary endpoints were evaluated by
an a priori defined sensitivity analysis. Treat-
ment persistence was assessed in patients
receiving DUT-TAM FDC versus those re-
ceiving AB/5ARI free-combination therapy,
with a reduced time to discontinuation of 60
and 30 days without prescription renewal
(i.e. 60- and 30-day gap periods). Persis-
tence (30- and 60-day gap period) in DUT-
TAM FDC versus all concomitant usage of
AB/5ARI combination therapies, and versus

concomitant therapy with finasteride and
tamsulosin was assessed.

Adherence in patients receiving DUT-
TAM FDC compared with AB plus SARI free
concomitant therapy, and DUT-TAM FDC
compared with concomitant therapy with
finasteride and tamsulosin were assessed as
further secondary endpoints. Persistence and
adherence analyses were adjusted for base-
line characteristics to evaluate the potential
factors associated with longer persistence.
Additionally, for patients in both treatment
groups who discontinued DUT-TAM FDC or
AB/5ARI free-combination therapy accord-
ing to the 90-day gap definition, a compari-
son of prescriptions issued in the 6 months
following treatment discontinuation was per-
formed (end of therapy analysis).

Statistical analyses

Baseline characteristics and demograph-
ics were reported descriptively. A y2-test for
statistical significance between groups was
used for percentages and Wilcoxon tests for
continuous endpoints. There was no adjust-
ment made for multiple statistical tests. A p-
value < 0.05 was considered significant.

Persistence and adherence

A longitudinal dataset of medication
supply was created for each patient and the
number of days of drug supply calculated
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Table 1. Baseline demographics.

Variables DUT-TAM FDC | AB/5ARI free p-value
(n =86,057) combination
(n =55,610)
Prescriber specialty at index date, %
Urologist 79.8 83.0 < 0.001
GP 15.4 14.7 < 0.001
Others 4.8 23 < 0.001
Age (mean, SD) 76.4 (9.3) 76.6 (9.3) 0.017
Age group, %
<60 6.0 5.7 0.037
61-70 18.8 18.9 0.789
71-80 40.3 39.9 0.175
>80 34.9 35.4 0.028
Index year, %
2011 9.6 7.8 < 0.001
2012 20.1 17.6 < 0.001
2013 18.4 16.4 < 0.001
2014 18.9 16.6 < 0.001
2015 17.4 191 < 0.001
2016 15.6 22.5 < 0.001
Prior treatment in BPH, %
AB 66.5 66.1 0.131
5ARI 18.7 11.9 < 0.001
Therapy naive 28.2 25.9 <0.001
Duration of prior AB treatment, %
Naive s 33.9 0.131
Up to 12 months 25.9 26.9 < 0.001
12 — 24 months 10.9 10.7 0.177
> 24 months 29.7 28.6 < 0.001
Max. ATC classes besides index therapy on a single day within 12 months
prior to index date, %
0 1.8 22 < 0.001
1-3 51.7 51.6 0.673
4-5 28.8 28.2 0.021
6-8 14.4 14.3 0.790
>8 8.9 3.7 < 0.001

5ARI = 5-a reductase inhibitor; AB = a-blocker; ATC = anatomical therapeutic
chemical; BPH = benign prostatic hyperplasia; DUT-TAM = dutasteride-tamsu-
losin; FDC = fixed-dose combination; GP = general practitioner; SD = standard

deviation.

based on the defined daily dose. The analysis
of persistence was carried out as time to dis-
continuation using Kaplan-Meier curves and
log-rank tests (or logistic regression analyses
when Kaplan-Meier curves crossed over). To
identify factors affecting persistence, multi-
variate logistic regression models of the per-
sistence analysis were conducted to adjust
for the following baseline characteristics:
age, year of therapy initiation, prescriber
specialty at index date, prior treatment for
BPH, previous AB treatment duration and

number of concomitant drugs. Two-sided
significance testing was performed.

Adherence was measured as medication
possession ratio (MPR), calculated by divid-
ing the average prescribing distance (number
of days between the index date and the first
day of the last prescription) by the expected
treatment duration (days) according to the
therapy guidance provided in the respective
prescribing information (i.e., the number of
days a patient has been prescribed a medi-
cation divided by the expected duration of
treatment). The proportions of patients with
an MPR of > 0.70, > 0.75, and > 0.80 were
calculated and a multivariate logistic regres-
sion analysis to adjust for baseline character-
istics performed (as described above for per-
sistence) to identify any factors associated
with greater adherence.

End-of-therapy analysis

Patients who terminated treatment (ac-
cording to the 90-day gap period definition)
were assessed for any other drug prescrip-
tion for an additional 6 months following
therapy discontinuation and were classified
as follows: change in therapy (no further pre-
scription of index medication, but prescrip-
tion of other drugs in the class, for example,
AB or 5ARI monotherapy, or an alternative
AB/5ARI combination, within 90 days of
discontinuation), restart therapy (prescrip-
tion for index medication within 90 days
of discontinuation), confirmed therapy stop
(no further AB and/or SARI prescription), or
other reasons (no further prescription of any
kind).

All analyses were performed using SAS
version 9.4 (SAS institute, Cary, NC, USA).
All data were provided by IQVIA.

Results

Baseline characteristics

In total 116,862 patients received DUT-
TAM FDC and 124,303 received AB/5ARI
free-combination therapy during the study
period, and of these, 86,057 patients treated
with DUT-TAM FDC and 55,610 treated
with any AB plus any 5ARI concomitant
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Figure 3. Time to discontinuation of DUT-TAM
FDC vs. AB/5ARI free combination therapy for
(a): the 90-day (primary endpoint), (b): 60-day, and
(c): 30-day gap definitions. 5ARI = 5-a reductase
inhibitor; AB = a-blocker; FDC = fixed-dose com-
bination.

therapy were eligible for inclusion in the
current analysis. The higher number of ex-
clusions in the AB/5SARI free-combination
therapy arm compared with the DUT-TAM
FDC arm was likely due to the higher num-
ber of prescriptions for the index therapy pri-
or to the index date as DUT-TAM FDC only
became available on the German market in
2010 (Figure 2).

Differences in baseline characteristics
between groups were small; however, even
small numerical differences were statisti-

cally significant due to the large sample size
(Table 1). Tamsulosin, taken by 85.6% of pa-
tients, was the preferred AB combined with
finasteride in free combination, followed by
alfuzosin (9.0%), silodosin (2.5%), terazosin
(1.8%), and doxazosin (1.1%). In the DUT-
TAM FDC group, the percentage of patients
who were therapy naive or pre-treated with
SARI was higher than in the AB/SARI free-
combination therapy arm, while the percent-
age of patients pre-treated with free AB were
similar. The most common prescribers of
AB/5ARI were urologists (> 80%).

Persistence
(90-day gap definition)

Small differences in time to discontinua-
tion were observed between the DUT-TAM
FDC group and the AB/SARI free-combi-
nation therapy group when the 90-day gap
definition was applied. Differences in persis-
tence were in favor of AB/5ARI free-combi-
nation therapies compared with DUT-TAM
FDC during the first 3 months; this was also
observed at month 6, although the magnitude
of difference was smaller (Figure 3A).

There were statistically significant differ-
ences in persistence in favor of any AB/SARI
free-combination therapy at months 6 and
48. However, this significance was reversed
in favor of DUT-TAM FDC at months 12,
18, and 24 versus AB/5ARI free-combina-
tion therapy (Table 2).

Only 41.8% of DUT-TAM FDC-treated
and 41.0% of AB/5ARI free-combination
therapy-treated patients were persistent at
month 12, which reduced to 28.2% and
27.1%, respectively, at month 24 (Table 2).

The multivariate analysis revealed that
factors associated with persistence > 24
months in both groups were as follows: urol-
ogists as initial prescribers, age > 60 years,
any pre-treatment, and duration of prior AB
treatment exceeding 12 months (Table 3).

Persistence
(30- and 60-day gap definitions)

In general, persistence was low; it de-
creased as the gap used to define treatment
discontinuation was decreased. With both
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Table 2. Proportion of patients remaining persistent to therapy (90-day definition) at each time point.

Months Proportion persistent to therapy, % (p-value vs. DUT-TAM FDC)
since | DUT-TAM AB/5ARI Finasteride + Finasteride + Finasteride + Finasteride + Finasteride +
index FDC free-combination tamsulosin alfuzosin terazosin doxazosin silodosin
date therapy
6 58.7 60.8 61.2 59.7 59.8 61.3 52.4
(p < 0.0001) (p < 0.0001) (p =0.1502) (p=0.4797) (p=0.1933) (p < 0.0001)
12 41.8 41.0 414 39.4 40.1 44.0 34.0
(p < 0.0001) (p =0.0768) (p < 0.0001) (p = 0.2755) (p=0.2718) (p < 0.0001)
18 334 32.3 32.7 29.9 334 354 25.3
(p < 0.0001) (p=0.0012) (p < 0.0001) (p = 1.0000) (p =0.2961) (p < 0.0001)
24 28.2 271 27.5 245 29.9 29.9 21.3
(p < 0.0001) (p = 0.0007) (p < 0.0001) (p = 0.2320) (p = 0.3520) (p < 0.0001)
36 21.3 21.0 214 18.6 22.8 23.8 16.0
(p = 0.0840) (p =0.5941) (p < 0.0001) (p = 0.2464) (p =0.1325) (p < 0.0001)
48 16.6 17.0 17.3 14.9 19.2 18.6 12.5
(p=0.0112) (p < 0.0001) (p =0.0012) (p =0.0270) (p=0.1854) (p < 0.0001)
5ARI = 5-a reductase inhibitor; AB = a-blocker; DUT-TAM = dutasteride-tamsulosin; FDC = fixed-dose combination.
Table 3. Factors affecting persistence to treatment for 2 24 months (logistic regression analysis).
Variable 90 days definition 60 days definition 30 days definition
Odds ratio | p-value | Oddsratio | p-value | Odds ratio | p-value
DUT-TAM FDC vs. AB/5ARI free-combination therapy 1.02 0.200 1.22 <0.001 1.39 <0.001
Prescriber specialty at index date: Urology 1.25 < 0.001 1.16 <0.001 1.16 <0.001
Prescriber specialty at index date: Others 1.04 0.455 1.03 0.572 1.05 0.485
Prescriber specialty at index date: GP Reference Reference Reference
Age < 60 Reference Reference Reference
Age 61-70 1.68 < 0.001 1.62 < 0.001 1.51 < 0.001
Age 71 -80 2.08 <0.001 2.00 < 0.001 1.83 < 0.001
Age > 80 2.00 <0.001 1.91 < 0.001 1.76 < 0.001
Index year 2011 Reference Reference Reference
Index year 2012 1.36 <0.001 1.33 < 0.001 1.40 < 0.001
Index year 2013 1.41 <0.001 1.38 < 0.001 1.50 < 0.001
Index year 2014 1.32 <0.001 1.26 < 0.001 1.25 < 0.001
Index year 2015 1.46 <0.001 1.36 < 0.001 1.37 < 0.001
Prior treatment with 5ARI 1.14 <0.001 1.17 < 0.001 1.16 < 0.001
Duration of prior AB treatment: naive Reference Reference Reference
Duration of prior AB treatment: < 12 months 1.17 < 0.001 1.13 < 0.001 1.09 0.013
Duration of prior AB treatment: 12 — 24 months 1.46 < 0.001 1.34 < 0.001 1.27 < 0.001
Duration of prior AB treatment: > 24 months 1.65 <0.001 1.60 < 0.001 1.51 < 0.001
Maximal number of ATC classes: 0 0.72 <0.001 0.72 < 0.001 0.83 0.121
Maximal number of ATC classes: 1 — 3 1.05 0.327 1.10 0.081 1.14 0.064
Maximal number of ATC classes: 4 — 5 1.20 <0.001 1.25 <0.001 1.28 <0.001
Maximal number of ATC classes: 6 — 8 1.18 < 0.001 1.17 0.004 1.15 0.057
Maximal number of ATC classes: > 8 Reference Reference Reference

5ARI = 5-a reductase inhibitor; AB = a-blocker; ATC = anatomical therapeutic chemical; DUT-TAM = dutasteride-tamsulosin; FDC =
fixed-dose combination; GP = general practitioner.

30- and 60-day gap definitions, small dif-
ferences in time to discontinuation were
observed between the DUT-TAM FDC- and
AB/5ARI free-combination therapy groups.
Differences in persistence were in favor of
AB/5ARI free-combination therapies com-

pared with DUT-TAM FDC during the first
3 months; this was also observed at month
6, although the magnitude of difference was
smaller (Figure 3B, C).

With a 60-day gap definition, logistic re-
gression analysis demonstrated statistically
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Table 4. Proportion of patients adherent to therapy.

Variable DUT-TAM FDC | AB/5ARI free ¥2 vs. Finasteride + ¥2 vs.
combination | DUT-TAM FDC | tamsulosin DUT-TAM FDC
MPR 2 0.80, % 63.1 57.8 < 0.0001 58.8 < 0.0001
MPR = 0.75, % 67.8 62.6 < 0.0001 63.5 < 0.0001
MPR = 0.70, % 71.8 66.9 < 0.0001 67.6 < 0.0001

5ARI = 5-a reductase inhibitor; AB = a-blocker; DUT-TAM = dutasteride-tamsulosin; FDC = fixed-dose

combination; MPR = medication possession ratio.

Table 5. Factors affecting adherence to treatment (logistic regression analysis).

Variable MPR 2= 0.80 MPR = 0.75 MPR = 0.70
Odds ratio | p-value | Oddsratio| p-value | Oddsratio| p-value
DUT-TAM FDC vs. AB/5ARI free combination therapy 1.28 <0.001 1.29 < 0.001 1.30 <0.001
Prescriber specialty at index date: Urology 1.01 0.621 1.02 0.212 1.03 0.166
Prescriber specialty at index date: Others 1.07 0.069 1.10 0.018 1.09 0.037
Prescriber specialty at index date: GP Reference Reference Reference
Age < 60 Reference Reference Reference
Age 61 -70 1.01 0.651 1.03 0.399 1.02 0.573
Age 71 - 80 1.08 0.012 1.07 0.018 1.05 0.152
Age > 80 1.18 <0.001 1.19 < 0.001 1.17 <0.001
Index year 2011 Reference Reference Reference
Index year 2012 0.96 0.109 0.96 0.123 0.98 0.359
Index year 2013 0.90 0.001 0.90 < 0.001 0.90 <0.001
Index year 2014 0.99 0.572 0.99 0.687 0.99 0.628
Index year 2015 1.08 0.003 1.09 0.001 1.1 < 0.001
Prior treatment with 5ARI 0.95 0.008 0.97 0.071 0.97 0.131
Duration of prior AB treatment: naive Reference Reference Reference
Duration of prior AB treatment: < 12 months 1.06 <0.001 1.07 <0.001 1.09 < 0.001
Duration of prior AB treatment: 12 — 24 months 1.18 < 0.001 1.21 < 0.001 1.23 < 0.001
Duration of prior AB treatment: > 24 months 1.40 <0.001 1.44 <0.001 1.48 <0.001
Maximal number of ATC classes: 0 0.53 < 0.001 0.52 <0.001 0.52 < 0.001
Maximal number of ATC classes: 1 -3 0.70 < 0.001 0.69 <0.001 0.68 < 0.001
Maximal number of ATC classes: 4 — 5 0.89 0.002 0.90 0.004 0.89 0.003
Maximal number of ATC classes: 6 — 8 0.99 0.835 0.99 0.822 0.99 0.755
Maximal number of ATC classes: > 8 Reference Reference Reference

5ARI = 5-a reductase inhibitor; AB = a-blocker; ATC = anatomical therapeutic chemical; DUT-TAM = dutasteride-tamsulosin; FDC =
fixed-dose combination; GP = general practitioner; MPR = medication possession ratio.

significant differences in persistence in fa-
vor of AB/5ARI free-combination therapy
versus DUT-TAM FDC (54.6 versus 53.6%,
p <0.0001) at month 6. Differences were sta-
tistically significant in favor of DUT-TAM
FDC- versus AB/5ARI free-combination
therapy and versus tamsulosin/finasteride at
all other time points (months 12 — 48, all p <
0.0001). With a 30-day gap definition, logistic
regression analysis demonstrated statistically
significant differences in persistence in favor
of DUT-TAM FDC- versus free AB/5ARI
combination therapy at all time points, and

versus tamsulosin/finasteride at all time
points except at month 6 (all p < 0.0001).

Adherence (sensitivity)

A higher proportion of patients receiving
DUT-TAM FDC had a MPR > 0.80, > 0.75,
and > 0.70 compared with AB/5ARI free-
combination therapy and tamsulosin/finas-
teride combination therapy (all p < 0.0001;
Table 4). The multivariate logistic regression
analysis confirmed that DUT-TAM FDC ther-
apy was associated with greater adherence
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compared with AB/SARI free-combination
therapy. Other factors associated with better
adherence across all MPR categories were:
age > 80 years, index prescription in 2013 or
2015, longer duration of prior AB treatment,
and higher number of additional anatomical
therapeutic chemical (ATC) classes (> 5 ATC
classes versus < 5 ATC classes) (Table 5).

End-of-therapy analysis

Index therapy was re-started within 90
days of discontinuation by a small proportion
of patients, 1.6% of DUT-TAM FDC-treated
patients and 2.6% receiving AB/SARI free-
combination therapy. Therapy was changed
within 90 days of discontinuation by 5.3%
and 3.2% of patients, treated with DUT-
TAM FDC and AB/5SARI free-combination
therapy, respectively, and 76.9% of discon-
tinued patients in the DUT-TAM FDC arm
and 79.0% in the AB/5ARI free-combination
arm had a confirmed therapy stop.

Discussion

This retrospective, observational cohort
study evaluated treatment persistence and
adherence to DUT-TAM FDC compared
with AB/5ARI free-combination therapy in
over 140,000 patients with LUTS/BPH in
Germany and was the first study to compare
real-world levels of persistence and adher-
ence to AB/S5ARI (FDC or free combination)
therapy in this patient group.

Differences in persistence were generally
small, irrespective of the length of gap pe-
riod definition applied; however, statistically
significant differences favoring DUT-TAM
FDC or AB/5ARI free-combination therapy
were present at various time points. Overall,
persistence and adherence in both groups
was low; however, differences in adherence
were statistically significant in favor of the
DUT-TAM FDC arm.

A recent study conducted in the Nether-
lands by Drake et al. [23], where persistence
was defined as a 30-day gap-period, a FDC
of solifenacin and tamsulosin for LUTS/
BPH (available in the Netherlands, but not
in Germany) was shown to have significantly
greater rates of persistence compared with
free-combination therapy with these medica-

tions, or any combination of an anti-musca-
rinic medication and an AB. This remained
true when the definition of time to discon-
tinuation was increased to 45, 60, and 90
days [23]. After 12 months of therapy, per-
sistence remained significantly greater in pa-
tients receiving an FDC compared with free-
concomitant therapy [23]. Authors proposed
that improved persistence in the FDC group
could be partly explained by the convenience
of taking 1 tablet as opposed to multiple
doses [23]. Additionally, persistence with
solifenacin in patients with LUTS/BPH is
good compared with other anti-muscarinic
therapies due to its favorable tolerability
and efficacy profile, which may have acted
as an incentive to continue treatment [23].
Analysis in the current study also shows a
significantly greater persistence in patients
receiving FDC compared with concomitant
therapy at some time points; however, the
magnitude of difference between treatment
arms may not translate to meaningful clini-
cal relevance. The study by Drake et al. as-
sessed different drug classes from the current
one and had a significantly smaller sample
size. In comparison, the current study had a
larger sample size, a longer follow-up period
and minimally restrictive eligibility criteria,
which helped to provide an accurate reflec-
tion of the real-world patient population as
well as reducing the risk of obtaining inac-
curate persistence and adherence data and
optimizing generalizability.

In the current study, differences in per-
sistence between groups during the first 3
months could be partly explained by medi-
cation pack sizes. In Germany, DUT-TAM
FDC is available in packs containing 30 or
90 capsules, with 90 capsules being the most
commonly prescribed [GSK internal data].
Finasteride and tamsulosin, the most com-
monly prescribed free AB/SARI combination
[25], are available in regimens that include
packs containing 30, 50, and 100 tablets; 100
tablets are the most commonly prescribed
in Germany [25]. Our findings suggest that
over 1 in 3 patients may discontinue therapy
after just 1 prescription of either DUT-TAM
FDC or AB-5ARI free combination. Given
that SARI are disease-modifying treatments
recommended when long-term treatment
(> 12 months) is intended [9], this suggests a
need for healthcare professionals to empha-
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size the importance of long-term treatment
persistence to patients prior to commencing
5ARI combination therapy. In addition, be-
tween December 2015 and June 2016, there
were several stock shortages for DUT-TAM
FDC and for dutasteride monotherapy. Mar-
ket data showed an increased switch during
this time to tamsulosin and finasteride com-
bination therapy, which may have impacted
the MPRs for DUT-TAM FDC.

In general, persistence was low in both
groups. Despite a conservative definition of
treatment discontinuation (90 days without
prescription renewal), over 30% of patients
in both groups discontinued AB plus SARI
combination therapy, possibly after the first
prescription. Less than 42% of patients were
persistent for at least 12 months, the mini-
mal treatment period required for a benefi-
cial clinical effect of SARI therapy to be ob-
served [6, 9], and less than 30% of patients
were persistent 24 months after therapy ini-
tiation. Additionally, most patients who dis-
continued treatment in both therapy arms had
a confirmed therapy stop date and only few
restarted therapy or switched to a different
AB and/or 5ARI, suggesting that treatment
discontinuation was permanent.

This low rate of persistence is consistent
with findings in previous studies [6, 26]. In
a study of 670 patients with LUTS/BPH,
12-month persistence with AB/5ARI (mon-
otherapy or combination therapy) was only
36.6% [26]. The main reasons for discontin-
uation of treatment were resolved symptoms,
failure of symptoms to improve and adverse
events [26]. In addition to adequate income
and a good patient-doctor relationship, dis-
ease-specific indicators of improved persis-
tence were larger prostate volume and higher
PSA [26], which are potential indicators of
increased LUTS severity and the benefits of
symptom control may have acted as an in-
centive for increased persistence. In the cur-
rent study, factors associated with increased
persistence included urologists as initial pre-
scribers, age > 60 years, and longer duration
of prior AB treatment, which are potentially
indicative of more severe LUTS. With age-
related disease progression and worsening
LUTS, the benefits of symptom control may
act as an incentive for treatment persistence
and make patients more likely to tolerate any
side effects [6].

A significantly higher percentage of pa-
tients receiving DUT-TAM FDC therapy
were adherent during the current study
compared with those receiving AB/5ARI in
free combination; however, this may have
a lesser impact on clinical outcomes due to
low persistence overall. This reflects findings
in previous studies, which have shown that
adherence is better in medication regimens
of 1 tablet per day, compared with 2 per day
[18, 19, 20, 21]. A systematic review of the
literature across many therapeutic areas con-
cluded that the prescribed number of doses
per day is inversely related to compliance
[18], and multiple reviews show that patients
with chronic diseases are more adherent with
once-daily medication regimens than with
more frequent doses [19, 20, 21]. These find-
ings suggest that the reduction of AB/SARI
to a once-daily regimen may improve adher-
ence in patients with LUTS/BPH, which may
be of relevance to prescribing physicians in
facilitating effective management of the
condition. Nevertheless, in accordance with
previous studies [6, 27], adherence in this
study was found to be low overall. Factors
associated with improved adherence includ-
ed age > 80 years and longer duration of AB
therapy, potentially indicative of more severe
LUTS. In a retrospective study of 2,640 pa-
tients with LUTS/BPH, only 40% of patients
were adherent to BPH medication, and treat-
ment discontinuation was a strong predictor
for BPH-related surgery [27]. Authors pro-
posed that improved LUTS control may act
as an incentive for improved adherence [27].

Poor persistence and adherence is asso-
ciated with less favorable clinical outcomes;
therefore, it is important for patients to com-
mit to taking pharmacological therapy for
LUTS/BPH as prescribed [6]. In chronic,
long-term, non-life-threatening conditions
such as BPH, the decision to persist with
medical therapy primarily lies with patient
perceptions of discomfort, symptom control,
and inconvenience [6, 23]; unmet treatment
expectations and poor tolerability may nega-
tively impact the decision to persist [6, 28].
Counseling patients on realistic symptom
improvement expectations and the impor-
tance of persistence in the long-term preven-
tion of disease progression and risk of asso-
ciated complications may be beneficial [6].
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Limitations

There are several limitations of this study.
Firstly, due to the large sample size, even
small differences with potentially limited
clinical relevance may have led to significant
p-values and therefore should be interpreted
with caution. No data was available to show
whether patients took the medications ac-
cording to the prescribed treatment regimen.
Rather, it was assumed that if the medication
was dispensed, it was correctly administered
by the patient. However, regardless of wheth-
er all doses are correctly taken, differences
between a once-daily regimen (DUT-TAM
FDC) and a multiple-dose daily regimen
(AB/5ARI free-combination therapy) cannot
be discounted. Another limitation, which is
common to retrospective observational stud-
ies using routinely collected electronic data
platforms (not designed for specific research
investigations), was the lack of availabil-
ity of important variables in the IMS LRx
(IQVIA) database such as diagnosis, severity
of disease, and laboratory data (e.g., PSA).
[24] Furthermore, dutasteride monotherapy
was not reimbursed by statutory insurers in
Germany until August 2017; therefore, data
allowing the evaluation of dutasteride plus
tamsulosin in combination as a best compara-
tor to DUT-TAM FDC was limited.

Strengths

As the IMS LRx (IQVIA) database col-
lects anonymized patient histories and pa-
tient-level prescription data from pharmacy
coding centers, patients were analyzed who
actually had the medication in their hands
(this allows to measure the medication pos-
session ratio as an widely accepted surro-
gate for adherence) which eliminates the
uncertainty of prescription data from medi-
cal records, where it is unknown if patients
actually pick up their prescriptions in the
pharmacy.

Another strength of this study is the large
sample size which may reduce the impact of
the above-mentioned variables.

Further, due to the retrospective design
of the study the observed results may better
reflect the “real-world” situation than more
interventional study designs like controlled
clinical trials or prospective observational

trials. These approaches may use more so-
phisticated tools like medication event moni-
toring systems (medication bottles with an
electronic cap counting every opening of the
bottle) to reduce the uncertainty if patients
actually take their medication, and maybe
questionnaires for physicians and patients
to further explore behavior and reasons for
non-compliance. However, it is well known
that such tools and study designs may influ-
ence the behavior of patients and thereby ar-
tificially increase persistence and adherence.

Conclusion

The findings presented in this study in-
dicate that persistence and adherence to
AB/5ARI therapy in patients with LUTS/
BPH in Germany is lower than DUT-TAM
FDC overall. Differences in adherence
were statistically significant in favor of the
FDC once-daily regimen compared with the
multiple-daily dosing combination therapy
regimens. There were small differences in
persistence between DUT-TAM FDC and
AB/5ARI free-combination therapy over the
48-month period of evaluation; however, the
magnitude of difference observed between
treatment arms may not translate to mean-
ingful clinical relevance. These findings may
be useful clinically as improved adherence
is associated with improved outcomes in
patients with LUTS/BPH. Therefore, educat-
ing patients on the importance of persistence
with medical therapy in long-term preven-
tion of disease progression and its associated
complications may be beneficial. Further
studies are required to explore the key driv-
ers for early treatment discontinuation and
poor adherence to DUT-TAM FDC therapy
in patients with LUTS/BPH.
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