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Objective: To evaluate the long-term safety and effectiveness of tadalafil in Japanese men
with lower urinary tract symptoms secondary to benign prostatic hyperplasia in real-world
clinical practice; and to investigate the safety profile in patients aged >75 years.

Patients and Methods: This was a prospective, non-interventional, multicenter, post-
marketing surveillance study in which Japanese patients with lower urinary tract symptoms
secondary to benign prostatic hyperplasia were observed for up to 18 months after initiating
tadalafil treatment. The real-world safety and effectiveness outcomes were assessed at base-
line and at 1, 3, 6, 12, and 18 months post-treatment or the last day of treatment.

Results: Most patients received tadalafil 5 mg per day throughout the observation period.
Among 1393 patients analyzed for safety, the overall incidence of adverse drug reactions was
8.3%. These adverse drug reactions were generally consistent with the known safety profile
of tadalafil and no new safety risks were identified in long-term use. There was no statistical
difference in the frequency of adverse drug reactions between patients aged <75 and >75
years. The mean change in total International Prostate Symptom Score (IPSS) and IPSS-
quality of life subscore was significantly improved at each timepoint. At 18 months, IPSS
had improved by 5.0 points (P < 0.001) and IPSS-quality of life subscore had improved by
1.5 points (P < 0.001). The mean change in post-voiding residual urine volume from baseline
was significant at each time point and was —9.8 mL at 18 months (P < 0.001); there were no
significant differences from baseline in maximum urinary flow rate.

Conclusion: This surveillance demonstrated that tadalafil has favorable safety and effec-
tiveness profiles for long-term use in Japanese men with lower urinary tract symptoms
secondary to benign prostatic hyperplasia. In addition, safety profiles in patients aged >75
years were similar to patients aged <75 years.

Keywords: clderly patient, long-term, observational study, phosphodiesterase type 5

inhibitor

Introduction

Benign prostatic hyperplasia (BPH) is a common urinary condition in aging men,
which is characterized by an enlarged prostate gland. This often leads to lower
urinary tract symptoms (LUTS), such as increased daytime frequency, nocturia,
urinary urgency, and voiding difficulties.' > Although LUTS secondary to BPH
(BPH/LUTS) is not often life-threatening, it can be bothersome and negatively
affect patient quality of life (QOL) by interfering with daily activities and sleep.”

submit your manuscript

Dove “

http:

in 3

Pragmatic and Observational Research 2020:11 45-54 45
© 2020 Yamazaki et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/
BY Nc terms.php and incorporate the Creative Commons Attribution — Non Commercial (unpovted v3.0) License (http://creati g/li by-n/3.0/). By accessing

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, pmwded the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



http://orcid.org/0000-0001-7537-0397
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php

Yamazaki et al

Dove

The prevalence of BPH increases after the age of 40, with
a prevalence rate of 73% in men aged >70.° In 2017, over
473,000 men were estimated to suffer from BPH in J apan,5
a number that is expected to increase as the elderly popu-
lation grows.

Until recently, alpha-adrenoreceptor antagonists (alpha-
blockers) and 5-alpha reductase inhibitors (5-ARIs) were
considered a first-line medical treatment in men with moder-
ate to severe BPH/LUTS. However, these treatments are not
effective in all patients and are associated with adverse sex-
ual outcomes (alpha-blockers and 5-ARIs), orthostatic hypo-
tension (alpha-blockers), and fatigue (alpha-blockers), which
all frequently lead to discontinuation of treatment. Tadalafil,
a selective phosphodiesterase type 5 inhibitor (PDE-51), was
first approved as an alternative treatment for BPH/LUTS in
October 2011 in the United States and was subsequently
approved in numerous countries including Japan.'®’
Recently, tadalafil has been accepted by the Japanese
Urological Association as a first-line treatment for BPH/
LUTS.! Previous randomized, placebo-controlled clinical
12-week tadalafil
% and Caucasians'>'* have shown that the mean

studies investigating treatment  in

Asians®!
change from baseline in total International Prostate Symptom
Score (IPSS) is significantly greater in patients treated with
tadalafil compared with placebo. Furthermore, tadalafil was
rarely linked to sexual dysfunction or orthostatic blood pres-
sure adverse events that have been previously reported with
other BPH treatments.®” While these previous studies show
potential for tadalafil as a treatment for BPH/LUTS, few
studies have been conducted with large sample sizes, and
there is still a lack of information on the long-term use and
safety of tadalafil among elderly patients in real-world clin-
ical settings. Although >50% of patients with BPH in Japan
are aged >75 years,” this age group is under-represented in
clinical trials (~10% of subjects) and no real-world data are
available for this age group.'

Here, we report the results of a post-marketing surveil-
lance study aimed to evaluate the safety and effectiveness
of tadalafil among Japanese men with BPH/LUTS in real-
world clinical practice. Because age-related physiologic
changes may affect drug safety, we also targeted patients
aged >75 years and observed differences and similarities
to those aged <75 years to further clarify the safety profile
of tadalafil. Hence, our results provide insights not only
into the long-term safety and effectiveness of this treat-
ment but also into the safety profile of tadalafil in patients

>75 years.

Patients and Methods
Study Design and Patients

This was a prospective, non-interventional, multicenter, post-
marketing surveillance study of Japanese men treated with
tadalafil for BPH/LUTS conducted from September 2014 to
March 2017 (enrollment
September 2015). The observation period was a maximum

from September 2014 to

of 18 months’ follow-up, or up to the last day of treatment (if
patients discontinued treatment before 18 months).

This study was conducted in accordance with the stan-
dards of Good Post-marketing Study Practice for Drugs
(Ordinance No. 171, issued 20 December 2004, the
Japanese Ministry of Health, Labour and Welfare). The
study protocol adhered to applicable local and country-
specific laws and regulations pertaining to the protection
of patient privacy and safety. In accordance with these
laws and regulations, this study did not obtain written
informed consent from enrolled patients and was exempt
from World Health Organization registration criteria.

All sites that purchased tadalafil and were equipped
with a web-based system to collect clinical data were
invited to participate and a written contract was provided
only after the sites agreed to cooperate in this surveillance.

Patients eligible to enroll in the study were those diag-
nosed with BPH/LUTS by each principal investigator and
who had no history of tadalafil use. Patients were excluded
if they had contraindications to tadalafil. Dosage of tada-
lafil, concomitant medication, and treatment for adverse
reactions were based on the investigators’ discretion. Data
were reported in a case report form (CRF) by each inves-
tigator and missing laboratory effectiveness data were
imputed using the Last Observation Carried Forward
(LOCF) approach.

Safety and Effectiveness

Persistence of treatment was estimated by the Kaplan—Meier
method. Assessments were conducted at baseline and at
each time point during the observation period. Safety data
were collected continuously and reported as the frequency of
adverse drug reactions (ADRs), which were classified using
the Medical Dictionary for Regulatory Activities (MedDRA,
version 20.0) preferred terms, and were defined as events for
which a causal relation to tadalafil could not be ruled out by
investigators. Effectiveness outcomes were assessed at 1
(only for IPSS), 3, 6, 12, and 18 months following treatment
initiation. Effectiveness outcomes included the change from
baseline at each time point in IPSS,'® IPSS-quality of life
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(IPSS-QOL), post-voiding residual urine volume (PVR),
and maximum urinary flow rate (Qunax)-

Statistical Analysis

Since this was a noncomparative observational study, sta-
tistical analysis was not used for hypothesis testing. Data
are reported mainly using estimated means, incidence pro-
portion, mean change from baseline, and 95% confidence
intervals (95% CI). Differences between groups were con-
ducted using a one-sample #-test, fisher exact test, or chi-
square test to support the evaluations. All analyses were
performed using SAS version 9.2 or above (SAS Institute,
Cary, NC, USA).

Results

Patient Disposition

A total of 1449 CRFs were collected from 1499 patients
who registered for enrollment (Figure 1). The safety ana-
lysis set included 1393 patients, of whom 1387 were
included in the effectiveness analysis set (Figure 1). For

Patients registered
(n = 1499)

the safety analysis set, 56 patients were excluded mainly
due to “no-show post-enrollment”, while an additional 6
patients were excluded from the effectiveness analysis set
due to “unsigned CRF for effectiveness”.

Patient Demographics and Clinical

Characteristics

The mean age + standard deviation (SD) of BPH/LUTS
patients was 69.3 + 8.8 years with 70.1% (n = 976/1393)
aged <75 and 29.9% (n = 417/1393) aged >75 years
(Table 1). More than half the patients (58.7%, n = 817/1393)
had BPH/LUTS for >1 year and 9.4% (n = 131/1393), 48.4%
(n = 674/1393), and 25.2% (n = 351/1393) experienced mild
(total IPSS <7), moderate (total IPSS 8—19), and severe (total
IPSS 20-35) symptoms, respectively (Table 1). Among the
safety analysis set, 45.3% (n = 631/1393) of patients reported
some kind of comorbidity including hypertension (55.8%, n =
352/631), diabetes (18.1%, n = 114/631), hypertonic bladder
(11.9%, n = 75/631), hyperuricemia (9.4%, n = 59/631), and
hyperlipidemia (9.2%, n = 58/631) (Table 2). In addition, 1.1%

:! CRF not collected (n = 50)

\ 4
CREF retrieved

(n = 1449)

\ 4

Y

Excluded from safety analysis set (n = 56)

No-show post-enrollment (n = 38)
Unsigned CREF for safety (n = 7)
Tadalafil was not prescribed (n = 6)
Registered 215 days after the first
treatment (n = 2)

Unclear record of adverse events (n = 2)
History of tadalafil use (n = 1)

Safety analysis set
(n=1393)

\ 4

Excluded from effectiveness analysis set (n = 6)

Unsigned CREF for effectiveness (n = 6)

A 4

Effectiveness analysis set
(n=1387)

Figure | Patient population for the safety and effectiveness analysis.
Abbreviations: CRF, case report form; n, number of patients.
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Table | Baseline Demographics and Patient Characteristics

Table 2 Patient’s Medical Background

Category Variable Safety Category Variable Safety
Population Population
(n=1393) (n=1393)
Age (years) Mean + SD 69.3 +88 Complication No 760 (54.6)
<75 976 | (70.1) Yes* (top %) 631 (45.3)
>75 417 | 299) H'yperten5|on 352 (55.8)
Diabetes 114 (18.1)
BPH/LUTS duration (years) <l 439 | (31.5) Hypertonic bladder 75 (11.9)
2|-<5 518 | (37.2) Hyperuricemia 59 (94)
25 299 | (21.5) Hyperlipidemia 58 9.2)
Unknown 137 | (9.8) Unknown 2 0.1)
eGFR stage Gl (290) 52 3.7) Previous medication No 798 | (57.3)
G2 (260-<90) 410 | (294) (BPH/LUTS specific) Yes* 593 | (42.6)
G3a (245-<60) 138 | (9.9) Alpha-blockers 511 (86.2)
G3b (230—<45) 34 (2.4) 5-alpha reductase 107 | (18.0)
G4 (215—<30) 3 0.2) inhibitors
Not tested 756 | (54.3) Antiandrogen drugs 2 (0.3)
3 Other BPH/LUTS drugs | 77 (13.0)
Prostate volume (cm®) <20 160 | (11.5) Unknown 2 ©.1)
220-<30 382 | (274)
230-<40 324 | (23.3) Previous surgical No 1354 | (97.2)
240-<50 I55 [ (11.1) treatment
250-<60 84 | (6.0 (BPH/LUTS specific) Yes 38 2.7)
260 13 [ 8.1) Unknown | ©.1)
Not tested 175 | (12.6) o
Concurrent medication | No 603 (43.3)
Prostate specific antigen (ng/mL) | <4 691 | (49.6) Yes* 788 (56.6)
24-<10 169 | (12.1) Alpha-blockers 482 | (61.2)
210 28 (2.0 5-alpha reductase 142 (18.0)
Not tested 505 | (36.3) inhibitors
Antiandrogen drugs 6 (0.8)
BPH/LUTS severity (total IPSS) Mild (£7) 131 | (94) Strong CYP3A4 | ©.1)
Moderate (8-19) | 674 | (48.4) inhibitors
Severe (20-35) | 351 | (25.2) Other BPH/LUTS drugs | 85 | (10.8)
Not tested 7 1 (7.0 None of the above 396 | (50.3)
Note: Values are presented as mean * standard deviation or number (%). Unknown 2 ©.1)

Abbreviations: BPH/LUTS, lower urinary tract symptoms secondary to benign
prostatic hyperplasia; eGFR, estimated glomerular filtration rate; IPSS, International
Prostate Symptom Score; SD, standard deviation.

(n=16/1393) and 0.6% (n = 9/1393) of patients had complica-
tions of liver or kidney function, respectively (data not shown).

Of the 42.6% (n = 593/1393) of patients who received
medication for BPH/LUTS treatment before the study (ie,
previous medication), alpha-blockers (86.2%, n = 511/593)
and/or 5-ARIs (18.0%, n = 107/593) were most often
prescribed (Table 2). Notably, these two drugs were also
the most frequently used concomitant medications
throughout the observation period; 61.2% (n = 482/788)
of patients used alpha-blockers and 18.0% (n = 142/788)
used 5-ARIs (Table 2). In contrast, only 2.7% (n = 38/
1393) of patients had a history of surgical treatment (ie,

Notes: *Patients may appear in more than one category. TAll other concurrent
medications except BPH/LUTS drugs. Values are presented as number (%).
Abbreviations: BPH/LUTS, lower urinary tract symptoms secondary to benign
prostatic hyperplasia; CYP3A4, cytochrome P450 3A4.

previous surgical treatment) and 1.1% (n = 16/1393) were
on concurrent therapy during the observation period.

Tadalafil Treatment

Most patients received tadalafil 5 mg per day throughout
the observation period: 94.5% of patients (n = 1316/1393)
at the beginning of treatment and 94.6% (n = 1318/1393)
on the final day of treatment, while 4.5% (n = 63/1393)
received 2.5 mg, and 0.9% (n = 12/1393) received <2.5 mg
at the final day of treatment, respectively (data not shown).
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Among the safety analysis set, 48.2% (n = 672/1393) of
patients discontinued tadalafil treatment during the 18-
month observation period; 14.6% (n = 98/672) due to
ADRs (Figure 2). The major ADRs (=5 incidence) that
resulted in discontinuation were headache (n = 17/98) and
diarrhea (n = 5/98). Other major reasons for discontinuation
were patient decision (not related to ADRs) (31.7%, n=213/
672), lack of efficacy (19.3%, n = 130/672), and lost to
follow-up due to hospital transfer (18.8%, n = 126/672).

Safety
Adverse Drug Reactions
Of 1393 patients included in the safety analysis set, 115
reported at least 1 ADR (8.3%). The main ADRs reported
(>5 incidence) were headache (1.5%, n = 21/1393), dys-
pepsia, and spontaneous penile erection (each 0.5%, n =7/
1393), palpitations, diarrhea, pollakiuria, and blood pres-
sure decreased (each 0.4%, n = 5/1393), all of which were
not serious (Table 3).

The incidence of ADRs in patients aged <75 and >75 years
was 7.7% (n = 75/976) and 9.6% (n = 40/417), respectively

(Table 3). Reported ADRs (>3 incidence) were headache
(1.6%, n = 16/976), dyspepsia, and spontaneous penile erec-
tion (each 0.6%, n = 6/976), vision blurred, diarrhea, and
pollakiuria (each 0.3%, n = 3/976) in patients <75 years;
headache (1.2%, n = 5/417), palpitations, and blood pressure
decreased (each 0.7%, n = 3/417) in patients >75 years
(Table 3). There was no statistical difference in the frequency
of ADRs between patients aged <75 and >75 years.

Two serious ADRs were reported: atrial fibrillation
with complete right bundle branch block in a patient
aged 81 years, and myocardial infarction in a patient
aged 73 years, both of whom had preexisting cardiovas-
cular risk factors.

The incidence of ADRs was 8.3% (n = 115/1393)
during the whole observation period, 6.5% (n = 90/1393)
during the first 3 months, and 0.4% (n = 3/817) after 12
months’ observation (Table 4). Notably, most ADRs
appeared in the earlier period and few new ADRs were
observed after 7 months (Table 4). Three ADRs were
reported after the 12-month observation period: abdominal
discomfort (n = 1), constipation (n = 1), and myocardial

100 4

90 A

80 A

70 A

60

50

40 -

30

Persistence with treatment (%)

20 A

10

Censored

9 12 18

Observation period (months)

Observation . . . Persistence with treatment
eriod At risk Discontinued Censored* - -
p Point estimate 95% CI
12 months 822 65 4 58.9 56.4-61.5
18 months 717 100 710 51.7 49.1-54.4

Figure 2 Persistence with treatment during the |8-month observation study (Kaplan-Meier curve). *At 12 months, 4 patients were censored because they had final
exposure information and were not considered to have discontinued tadalafil treatment. At |8 months, patients with continuous tadalafil treatment were considered as

right-censored.
Abbreviation: Cl, confidence interval.
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Table 3 Number and Frequency of Adverse Drug Reactions
During Tadalafil Treatment

Variable n (%)
Total <75 =75
Years Years

Number of patients analyzed 1393 976 417

Number of patients 115 75 40

experienced ADR

Incidence* (%) (b/a % 100) 83 77 9.6

MedDRA PTT, n (%)
Headache 21 | (I.5) [ 16 ) (1.6) | 5| (1.2)
Dyspepsia 7 [ @05 |6 |@©6)!I|(02)
Spontaneous penile erection | 7 05) | 6 ©06) | 1 | (0.2
Palpitations 5 0.4) | 2 0.2) | 3| (0.7)
Diarrhea 5 04) | 3 0.3) | 2 | (0.5
Pollakiuria 5 ©4) |3 03) | 2| (0.5)
Blood pressure decreased 5 04) | 2 0.2) | 3| (0.7)
Dizziness 4 0.3) | 2 0.2) | 2 | (0.5)
Vision blurred 3 ©.2) | 3 0.3) | 0| (0.0
Dysuria 3 ©2) 12 [@©2) |1 | ©2
Malaise 3 ©02) |12 | ©2)]1](©2)

Notes: *Fisher exact test or chi-square test was performed between the two age
groups. fFrequently reported ADRs (23 incidence) in total population were
selected.

Abbreviations: ADRs, adverse drug reactions; MedDRA, Medical Dictionary for
Regulatory Activities version 20.0; PT, preferred term.

infarction (n = 1) (Table 4). Among these, only myocardial
infarction was newly reported after 12 months (Table 4).

Vital Signs

Because elderly patients are susceptible to adverse drug
effects, particularly increased risk of hypotension and related
symptoms,'” the influence of tadalafil on blood pressure
reduction was carefully monitored during the observation
period as part of the safety measurements. Systolic blood
pressure before tadalafil treatment was 133.9 + 16.3 (mean +
SD) mmHg (n= 681) and diastolic blood pressure was 78.1 +
10.8 mmHg (n = 681). The mean change from baseline to 18
months (LOCF) was —2.1 mmHg (n = 587, P < 0.01) and
—2.8 mmHg (n = 586, P < 0.001), respectively (Table 5).
However, none of these changes were considered clinically
meaningful or significant, and there was no major difference
between patients aged <75 and >75 years (See Table S1 in the

Supplementary material).

Concomitant Use of Alpha-Blockers and 5-ARls

The percentage of patients taking >1 concomitant medica-
tion, including alpha-blockers and/or 5-ARIs, during the
observation period was 56.6% (n = 788/1393) (Table 2).
The incidence of ADRs in alpha-blocker users and nonusers

was 8.7% (n =42/482) and 8.0% (n = 73/909), respectively.
Reported ADRs (>3 incidence) in alpha-blocker users were
headache (1.0%, n = 5/482), palpitations, spontaneous penile
erection (each 0.8%, n = 4/482), and blood pressure
decreased (0.6%, n = 3/482). Orthostatic hypotension was
not reported and no serious ADRs were noted among alpha-
blocker users (data not shown).

The incidence of ADRs among 5-ARI users and nonu-
sers was 9.9% (n = 14/142) and 8.1% (n = 101/1249),
respectively. There were fewer ADR reports of headache
among 5-ARI users (0.7%, n = 1/142) than nonusers
(1.6%, n = 20/1249). Pollakiuria was the only nonserious
ADR with more than 1 report (1.4%, n = 2/142) in 5-ARI
users. As reported above, for serious ADRs, only one
incidence each for atrial fibrillation and myocardial infarc-
tion was reported.

Effectiveness

Maximum Urinary Flow Rate and Post-Voiding
Residual Urine Volume

No difference from baseline in Q,,,,x Was observed during the
observation period (Table 6). However, PVR showed
a marked decrease from baseline at each visit, including at
LOCEF (Table 6). The mean change in PVR from baseline was
—12.7 mL at 3 months (n = 484, P < 0.001), —8.0 mL at 6
months (n =486, P <0.01), —9.0 mL at 12 months (n = 409,
P <0.01), -9.8 mL at 18 months (n = 371, P < 0.001), and
—7.6 mL at LOCF (n =699, P <0.01) (Table 6).

Total IPSS and IPSS-QOL

During the 18-month observation period, there was
a significant decrease in total IPSS (Table 7). The mean
change in total IPSS from baseline was —3.4 at 1 month (n
=818, P<0.001),—4.5 at 3 months (n= 685, P<0.001),—4.7
at 6 months (n= 663, P <0.001), —4.7 at 12 months (n =553,
P <0.001),—5.0 at 18 months (n=467, P <0.001), and —4.3
at LOCF (n =988, P <0.001) (Table 7). Similarly, the mean
change in IPSS-QOL score from baseline improved to —0.9
at 1 month (n= 815, P <0.001), —1.2 at 3 months (n = 686,
P <0.001),—1.4 at 6 months (n =664, P <0.001),—1.5 at 12
months (n= 554, P<0.001),—1.5 at 18 months (n =465, P <
0.001), and —1.3 at LOCF (n =989, P < 0.001) (Table 7).

Discussion

In this post-marketing surveillance study, we examined the
real-world safety and effectiveness of tadalafil in Japanese
men with BPH/LUTS. In general, ADRs were consistent
with the known safety profile of tadalafil from previous
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Table 4 Long-Term Safety During Tadalafil Treatment

Variable n (%)
Entire Period <3M 4-6M 7-12M >12M

Number of patients analyzed 1393 1393 1086 970 817

Number of patients experienced ADR 115 90 12 4 3

Incidence (%) (b/a % 100) 83 6.5 .1 04 0.4

MedDRA PT*, n (%)
Headache 21 (1.5) 19 (1.4) | 0.1) 0 (0.0 0 (0.0
Dyspepsia 7 (0.5) 5 (0.4) | 0.1) 0 (0.0 0 (0.0
Spontaneous penile erection 7 (0.5) 5 (0.4) | (0.1) 0 (0.0) 0 (0.0)
Palpitations 5 0.4) 5 (0.4) 0 (0.0) 0 (0.0 0 0.0
Diarrhea 5 0.4) 4 (0.3) 0 (0.0) 0 (0.0 0 (0.0
Pollakiuria 5 0.4) 4 (0.3) | 0.1) 0 (0.0 0 (0.0
Blood pressure decreased 5 (0.4) 5 (0.4) 0 (0.0) 0 (0.0) 0 (0.0)
Dizziness 4 (0.3) 2 0.1) | 0.1) | 0.1) 0 (0.0)
Vision blurred 3 0.2) | 0.1) | 0.1) [ .1) 0 0.0
Dysuria 3 0.2) 2 0.1) | 0.1) 0 (0.0 0 0.0
Malaise 3 0.2) 3 0.2) 0 (0.0 0 (0.0 0 0.0
Abdominal discomfort 2 0.1) | 0.1) 0 (0.0) 0 (0.0 | .1)
Constipation 2 ©.1) | 0.1) 0 (0.0 0 (0.0 | ©.1)
Myocardial infarction | 0.1) 0 (0.0) 0 (0.0) 0 (0.0) | 0.1)

Note: *Frequently reported ADRs (23 incidence) over an entire period and ADRs reported after 12 months were selected.
Abbreviations: ADRs, adverse drug reactions; M, months; MedDRA, Medical Dictionary for Regulatory Activities version 20.0; PT, preferred term.

clinical trials and no new safety risks were identified.'
Similarly, there were no additional safety concerns observed
with long-term use (18 months) of tadalafil, which provides

Table 5 Mean Change from Baseline in Vital Signs During
Tadalafil Treatment

Observation Period n Mean | 95% CI

Systolic Blood Pressure (mmHg)
IM 48l -32 —4.4 to -2.0
2M 325 | 28 —43to-1.3
3M 419 | 2.0 —34 to 05
6M 396 | -1.3 —281t0 0.2
9IM 297 | -42 —6.0 to -2.5
12M 337 | 35 —52to-1.8
18M 310 | -1.9 —3.7 t0 0.0
LOCF 587 | 2.1 —34t0 08

Diastolic Blood Pressure (mmHg)
IM 481 -25 -33to-1.6
2M 325 | 29 -39to-18
3M 419 | 27 -37to-1.7
6M 395 | 25 —35t0o-14
9IM 297 | -39 —5.1 to 2.8
12M 337 | 34 —4.4 t0 -23
18M 310 | —2.8 —4.0to 1.6
LOCF 586 | —2.8 -3.6 to—-1.9

Abbreviations: Cl, confidence interval; LOCEF, last observation carried forward;
M, month(s); n, number of patients analyzed.

further reassurance that the safety profile of tadalafil is favor-
able (Table 4). Since most previous clinical trials have

focused on 12 weeks of treatment®'

or an open-label exten-
sion period of up to 42 weeks® our observational findings
provide extended insights into the long-term safety of tada-
lafil. Among the frequently reported ADRs (>3 incidence),
headache, dyspepsia, spontaneous penile erection, palpita-
tions, diarrhea, pollakiuria, and blood pressure decreased
occurred relatively early after tadalafil was administered
(within 3 months) and decreased over time (Table 4). This
could imply that ADRs associated with tadalafil in BPH/
LUTS treatment are often seen at the beginning of treatment.
Moreover, more than 50% of patients were able to continue
tadalafil treatment for 18 months (Figure 2), which might
have been influenced by the low incidence of ADRs and the
fact that there were only few reports of serious ADRs
(Table 3). However, we cannot conclude that tadalafil is
safer or has more effect than other urinary function-
improving drugs because the present study lacks concurrent
control and comparator groups.

In patients aged >75 years, the frequency of ADRs was
slightly higher than in those aged <75 years; however,
there were no clinically relevant differences between the
two age groups (Table 3). These results thus suggest that
tadalafil is well tolerated not only for patients aged <75
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Table 6 Effect of Tadalafil on Maximum Urinary Flow Rate and Post-Voiding Residual Urine Volume

Observation Period Measured Value Mean Change From Baseline
n Mean sD n Mean 95% CI

Qmmax (mL/s) Baseline 333 13.4 6.83 - - -

3M 213 14.0 57 124 0.50 —0.62 to 1.61

6M 217 13.7 6.29 118 0.36 —0.94 to 1.66

12M 176 13.5 5.88 99 —0.43 —1.91 to 1.04

18M 159 13.8 5.98 83 1.0l —0.19 to 2.21

LOCF 578 1.7 6.52 236 —0.65 —1.53 to 0.24
PVR (mL) Baseline 1006 45.9 65.7 - - -

3M 545 378 54.1 484 -12.7 =179 to -7.6

6M 550 42.7 70.7 486 -8.0 —13.3 to 2.6

12M 473 374 55.5 409 -9.0 —14.4 to -3.7

18M 427 339 48.8 371 -9.8 —15.2 to 45

LOCF 848 41.8 72.8 699 -7.6 —12.5 to -2.7

Abbreviations: Cl, confidence interval; LOCF, last observation carried forward; M, months; n, number of patients analyzed; PVR, post-voiding residual
urine volume; Quax, Maximum urinary flow rate; SD, standard deviation.

Table 7 Effect of Tadalafil on Total IPSS and IPSS-QOL

Observation Period Measured Value Mean Change From Baseline
n Mean SD n Mean 95% CI
Total IPSS Baseline 1150 15.8 6.9 - - -
IM 861 12.5 6.5 818 -34 —3.8 to -3.1
3M 717 1.3 6.1 685 —45 —5.0 to 4.1
6M 701 11.2 6.3 663 —4.7 —5.1 to 4.2
12M 577 1.1 6.5 553 -4.7 —5.2 to 4.2
18M 485 11.0 6.2 467 -5.0 —5.6 to 4.4
LOCF 1063 1.5 6.8 988 -43 —4.7 to -3.9
IPSS-QOL Baseline 1149 42 1.1 - — —
IM 856 34 1.4 815 -0.9 —1.0 to 0.8
3M 718 3.0 1.3 686 -1.2 —1.3 to-I.1
6M 702 2.8 1.4 664 —1.4 —-1.5t0-1.3
12M 580 2.8 1.3 554 -1.5 —1.6to-1.3
18M 484 2.7 1.3 465 -1.5 —1.6 to —1.4
LOCF 1059 3.0 1.4 989 -1.3 —14to-1.2

Abbreviations: Cl, confidence interval; IPSS, International Prostate Symptom Score; LOCEF, last observation carried forward; M, month(s); n, number
of patients analyzed; QOL, quality of life; SD, standard deviation.

years but also for those aged >75 years. In a meta-analysis
report based on Phase 2 and Phase 3 clinical studies,
tadalafil was well tolerated regardless of age, which sup-
ports our observational results in a real-world clinical
setting.'?

In terms of effectiveness, PVR decreased significantly
after 3 months of treatment and the effects were sustained
for a maximum of 18 months (Table 6). In contrast, Q.
showed no changes from baseline (Table 6). Similar out-

comes were also observed in other 12-week clinical trials

where Qp,.x remained largely unchanged during the study
with no statistically significant or clinically meaningful dif-
ference between tadalafil and placebo.*'* Interestingly,
though, in a one-armed, open-label, prospective study, both
PVR and Q. significantly improved during 12 months of
treatment.'® This could be because patients in this 12-month
study were carefully selected to have a relatively high
Bladder Outlet Obstruction index.'®

In addition to PVR, other measures of effectiveness such
as total IPSS and IPSS-QOL improved during the current
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study. Both total IPSS and IPSS-QOL scores decreased sig-
nificantly after only 1 month of treatment and continued to
improve with time (Table 7). These results are consistent
with the 12-week findings from previous randomized, pla-
cebo-controlled clinical studies investigating tadalafil treat-
ment in Asians®'? and Caucasians'>'* with BPH/LUTS.
A series of analyses integrating the data pooled from differ-
ent subsets of these clinical trials consistently found that
tadalafil progressively and significantly improved total
IPSS scores over 12 weeks compared with placebo.'
Similar results were also observed in a Korean post-
marketing surveillance study, which had a shorter investiga-
tion period from the present study, and was mainly
investigating 12-week tadalafil treatment."®

Due to the observational nature of post-marketing sur-
veillance studies, they can be prone to bias and findings
cannot be attributed to causation. Notably, the present
study lacked concurrent control and comparator groups,
and the outcomes of tadalafil could only be determined
based on the mean change from baseline. Additionally, the
need to address missing data is frequently encountered in
longitudinal studies where outcome data are collected
repeatedly at several time points, and in observational
studies, including those conducted in registries.

Conclusion

In conclusion, this post-marketing surveillance study has
demonstrated that the safety and effectiveness profiles of
tadalafil are favorable during long-term use in Japanese
men with BPH/LUTS in real-world clinical practice, and
that the characteristics of ADRs during long-term use in
patients aged >75 years are similar to those aged <75 years.

Abbreviations

ADR, adverse drug reactions; alpha-blockers, alpha-
adrenoreceptor antagonists; 5-ARIs, 5-alpha reductase
inhibitors; BPH, benign prostatic hyperplasia; CI, confi-
dence interval; CRF, case report form; IPSS, International
Prostate Symptom Score; LUTS, lower urinary tract symp-
toms; PDE-5i, phosphodiesterase type 5 inhibitor; LOCEF,
last observation carried forward, QOL, quality of life;
PVR, post-voiding residual urine volume; Q,,.x, maximum
urinary flow rate; SD, standard deviation.
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