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Abstract

Purpose This multicenter, randomized, double-blind, placebo-controlled phase 2 study evaluated the efficacy and safety of
TAC-302, a novel drug that restores neurite outgrowth, in patients with detrusor underactivity (DU) and overactive bladder
(OAB).

Methods After 2—4 weeks of observation, patients were randomized 2:1 to receive oral TAC-302 200 mg or placebo twice
daily for 12 weeks. The primary endpoint was detrusor contraction strength, estimated by bladder contractility index (BCI)
for males and projected isovolumetric pressure 1 (PIP1) for females. Secondary endpoints included changes in bladder
voiding efficiency (BVE) and safety.

Results Seventy-six patients were included (TAC-302, n=52; placebo, n=24). The mean (standard deviation [SD]) BCI for
males was 64.6 (16.6) at baseline and 75.2 (21.1) at week 12 (p <0.001) with TAC-302 (n=27), and 61.3 (16.6) and 60.5
(16.7) (p =0.82) with placebo (n=11). The respective mean (SD) PIP1 for females was 18.8 (6.6) and 29.4 (9.4) (p <0.001)
with TAC-302 (n=15), and 20.6 (7.5) and 25.5 (9.6) (p =0.14) with placebo (n=7). TAC-302 significantly increased BCI
in males and BVE in both sexes. TAC-302 efficacy on OAB was not clearly shown. The incidences of adverse events (AEs),
serious AEs, and AEs leading to dose interruption were similar between groups; no adverse drug reactions occurred.
Conclusion Considering the significant effects on BCI in males and BVE in both sexes, TAC-302 may benefit patients with
DU.

Registration ClinicalTrials.gov Identifier NCT03175029 registered 6/5/2017.
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Detrusor hyperactivity with impaired contractility occurs in
men and women, particularly among the elderly [1]. Uro-
dynamically, this is described as storage-phase detrusor
overactivity (DO) and voiding-phase detrusor underactivity
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and was shown to improve storage and voiding dysfunctions
by partially preventing bladder denervation in rats with blad-
der outlet obstruction [4]. Additionally, TAC-302 reduced
the amplitude and frequency of non-voiding contractions.
TAC-302 significantly decreased post-void residual (PVR)
volume and increased bladder voiding efficiency (BVE) at a
lower dose in rats [5]. These non-clinical studies suggest that
TAC-302, which can restore neurite outgrowth, improves
both storage and voiding function by suppressing partial
denervation. Therefore TAC-302 may be a potential thera-
peutic agent for DU and DO. Given that DO is an etiologic
factor for OAB, TAC-302 is expected to have a therapeutic
effect on OAB symptoms. The present study was conducted
to evaluate the efficacy and safety of TAC-302 in patients
with both DU and OAB.

Patients and methods
Patients

Key inclusion criteria were > 20 years of age, the presence
of both voiding symptoms and OAB, a PVR <300 mL, and
a diagnosis of DU. Voiding symptoms were confirmed if
a patient had a voiding score of > 2 points for at least one
question on the International Prostatic Symptom Score
(intermittency of voiding and weak stream and straining
when voiding). OAB was confirmed using the Overactive
Bladder Symptom Score (OABSS) (>2 points for ques-
tion 3 [urgency] and >3 points for the total score). DU was
diagnosed using urodynamic testing (pressure flow study
[PFS]) [6, 7]. Diagnostic criteria for males were bladder
contractility index (BCI; maximum detrusor pressure at peak
urine flow [Py O,.<] + 5 peak urine flow rate [Q, .. 1) <100,
bladder outlet obstruction index (PyoQmax — 20max) <40, and
BVE <90%. Diagnostic criteria for females were Py, Q-
max <20, O« <15, and BVE <90%.

Patients with clinically significant concurrent conditions,
cystocele > stage 3 (females), prostate gland volume >30 mL
(males), overflow urinary incontinence, urethral catheter
placement, or clean intermittent self-catheterization were
excluded.

Study design and treatments

This was a multicenter, randomized, double-blind, placebo-
controlled phase 2 study. All patients received oral placebo
twice daily during the single-blind observation period
(2—4 weeks). Patients were then randomized 2:1 to receive
oral TAC-302 200 mg or placebo twice daily for 12 weeks
(double-blind treatment period; evaluations at 2, 4, 8, and
12 weeks), followed by a 1-week follow-up period (Online
Resource 1). Dynamic assignment randomization was
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Table 1 Baseline demographics and clinical characteristics

Total, N=60 TAC-302,n=42 Placebo,n=18

Gender
Male, n (%) 38 (63.3) 27 (64.3) 11 (61.1)
Female, n (%) 22 (36.7) 15 (35.7) 7(38.9)
Age (years)
Mean (SD) 70.8 (10.2) 71.0 (10.7) 70.4 (9.1)
Median 74.0 74.0 73.5
Duration of lower urinary tract symptoms (months)
Mean (SD) 86.4 (88.4) 92.2 (95.1) 729 (71.1)
Median 68.0 79.0 455
BVE (%)
Mean (SD) 59.8 (25.9) 58.4 (26.7) 63.1 (24.1)
Median 69.2 65.2 73.5
BCI (males only)
Mean (SD) 63.7 (16.4) 64.6 (16.6) 61.3 (16.6)
Median 68.0 68.0 60.0
PIP1 (females only)
Mean (SD) 19.3 (6.8) 18.8 (6.6) 20.6 (7.5)
Median 17.9 17.0 21.0

BCI bladder contractility index, BVE bladder voiding efficiency, PIPI
projected isovolumetric pressure 1, SD standard deviation

conducted by central registration using an Interactive Web
Response System; randomization factors were sex (male/
female) and age at informed consent (< 65 years/ > 65 years).
Key codes retained double-blinding and were stored and
managed by the investigational drug assignment manager.
The principal investigator or investigators at each study site
enrolled patients via the Interactive Web Response System;
treatment compliance was monitored at study visits using
drug diaries, empty study drug containers, and patient inter-
views. The study protocol was approved by an Institutional
Review Board at each participating institution. The study
was conducted in accordance with the ethical principles out-
lined in the Declaration of Helsinki, the Pharmaceutical and
Medical Device Act, and the ministerial ordinance on Good
Clinical Practice. All patients provided written informed
consent. This study was registered at ClinicalTrials.gov
(NCT03175029).

Efficacy endpoints

The primary efficacy endpoint was the mean BCI for
males and projected isovolumetric pressure 1 (PIP1; P4, 0O-
max + Omax) for females [8] at baseline and week 12. Second-
ary endpoints included changes in BVE, mean number of
micturitions per 24 h, mean number of urgency episodes
per 24 h, and OABSS total score from baseline to week 12.
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Fig.1 a Shows the results for increased BCI in male patients before
and after treatment in each group. p values for baseline vs week 12
were calculated using the Paired ¢ test. In contrast, Fig. 1b compares
the difference between the TAC-302 group and the placebo group in
the amount of change in BCI at 12 weeks. p values for BCI change
from baseline for TAC-302 vs placebo were calculated using both the
Student’s 7 test and ANCOVA. Figures 2a, b, as in a and b, show the
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evaluation of PIP1 in female patients. The horizontal line in the mid-
dle of each box indicates the median; the Xindicates the mean; the
O indicates individual data; the top and bottom borders of the box
mark the 75th and 25th percentiles, respectively. The whiskers above
and below the box extend to the data point furthest from the box
that is still within 1.5X (75th percentile to 25th percentile) the box.
ANCOVA analysis of covariance, BCI bladder contractility index
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Fig.2 a PIP1 at baseline and week 12. b Change in PIP1 (females
only) from baseline. The horizontal line in the middle of each box
indicates the median; the X indicates the mean; the O indicates indi-
vidual data; the top and bottom borders of the box mark the 75th and
25th percentiles, respectively. The whiskers above and below the
box extend to the data point furthest from the box that is still within

Safety assessments

Safety assessments included adverse events (AEs), vital
signs, 12-lead electrocardiogram, laboratory tests, and PVR
urine volume. AEs were coded using the Medical Dictionary
for Regulatory Activities (MedDRA), version 22.1.

Week 12

TAC-302 Placebo

1.5 % (75th percentile to 25th percentile) the box. p values for baseline
vs week 12 were calculated using the Paired ¢ test, and p values for
PIP1 change from baseline for TAC-302 vs placebo were calculated
using both the Student’s t-test and ANCOVA. ANCOVA analysis of
covariance, PIP1 projected isovolumetric pressure 1

Statistical methods

The primary analysis of this study is to calculate summary
statistics and 95% confidence intervals for each treatment
group based on the time point of evaluation. PFS is an inva-
sive test and evaluation is complex, limiting the number of
study sites able to participate; therefore, the sample size of
75 patients was determined based on feasibility. The full
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Fig.3 Change from baseline in BVE according to baseline post void
residual volume: a>50 mL, b>100 mL (FAS). P-values were cal-
culated using the Student’s ¢ test (TAC-302 vs placebo). BVE bladder
voiding efficiency, FAS full analysis set

analysis set (FAS) included all patients who took the study
drug at least once and had > 1 efficacy measurement before
and during the treatment period. The per protocol set (PPS)
included all patients in the FAS with no inclusion/exclu-
sion criteria violations, who were compliant for >80% of
the treatment period, were not administered any prohibited
concomitant medication or therapy during the study period,
and had a week 12 evaluation of the primary endpoint. The
FAS and PPS were used for efficacy evaluations. The PPS
was the primary analysis population for the primary evalu-
ation measure. Safety was assessed in all treated patients.

Categorical variables were summarized using descrip-
tive statistics. Efficacy variables were analyzed using paired
Student’s z-tests, summary statistics, and 95% confidence
intervals (Cls). Treatment groups were compared using Stu-
dent’s ¢-test and analysis of covariance (ANCOVA) (change
in BCI [males]/PIP1 [females] from baseline to 12 weeks);
allocation group, baseline value, and age (> 60 or < 60 years)
were set as covariates. Statistical analyses were performed
using SAS statistical software (version 9.4; SAS Institute
Inc., Cary, NC, USA).

Results
Patients

This study was conducted at 21 medical institutions in
Japan and the study period was from September 9, 2017 to
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November 14, 2019 were randomized to receive TAC-302
(n=152) or placebo (n=24) (FAS) (Online Resource 2). A
respective 3 and 1 patient(s) discontinued and 49 and 23
patients completed the study. The PPS population included
42 patients in the TAC-302 group (male, n=27; female,
n=15) and 18 in the placebo group (male, n=11; female,
n=7). The mean patient age was 70.8 years, mean baseline
BCI values in the TAC-302 and placebo groups were 64.6
and 61.3, and mean baseline PIP1 values were 18.8 and 20.6
(Table 1), respectively.

Efficacy

The mean BCI (primary endpoint, males) increased from
64.6 (standard deviation [SD] 16.6; 95% CI 58.1, 71.2)
at baseline to 75.2 (SD 21.1; 95% CI 66.8, 83.5) at week
12 (mean change 10.6; p <0.001) in the TAC-302 group
(n=27) and did not significantly change in the placebo group
(n=11) (baseline 61.3 [SD 16.6; 95% CI 50.2, 72.5]; week
12 60.5 [SD 16.7; 95% C1 49.3, 71.7]; mean change — 0.83;
p=0.82) (Fig. 1a). BCI was significantly increased in the
TAC-302 group compared with placebo (mean difference
11.4; Student’s ¢ test p=0.02; ANCOVA p=0.02) (Fig. 1b).
The mean PIP1 (primary endpoint, females) increased from
18.8 (SD 6.6; 95% CI 15.1, 22.4) at baseline to 29.4 (SD
9.4;95% CI 24.2, 34.6) at week 12 (p <0.001) in the TAC-
302 group (n=15) and did not change significantly in the
placebo group (n=7) (baseline 20.6 [SD 7.5; 95% CI 13.6,
27.5]; week 12 25.5 [SD 9.6; 95% CI 16.6, 34.3]; p=0.14)
(Fig. 2a). The increase in PIP1 in the TAC-302 group was
not significant compared to the placebo group (mean dif-
ference 5.68; Student’s 7 test p=0.16; ANCOVA p=0.09)
(Fig. 2b).

Efficacy was observed for TAC-302 relative to the pla-
cebo group for BVE, which tended to increase at week 12
(»=0.006) with TAC-302 but had no obvious increase with
placebo (p=0.57) (FAS). Subgroup analysis demonstrated a
significant difference between groups at week 12 (p =0.03)
(Fig. 3a, b). The mean number of micturitions per 24 h, num-
ber of urgency episodes per 24 h, and total OABSS were not
different between the treatment groups (Online Resource 3).

Safety

The incidences of any AE were similar between the groups
(TAC-302, 46.2%; placebo, 37.5%) (Table 2). AEs occur-
ring in > 2 patients during the treatment period were diar-
rhea, pyrexia, nasopharyngitis, pyuria, enteritis infectious,
back pain, and headache (3.8% [2/52] each) in the TAC-302
group, and constipation (8.3% [2/24]) in the placebo group.
Incidences of serious AEs and AEs leading to dose inter-
ruption were similar between groups (TAC-302, 3.8% [2/52]
each; placebo, 4.2% [1/24] each). No adverse drug reactions
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Table2 AEs occurring in>2%
of patients during the treatment
period (all treated patients)

TAC-302, n=52 Placebo, n=24
Any AE 24 (46.2) 9(37.5)
Deafness neurosensory 0 14.2)
Constipation 1(1.9) 2(8.3)
Dental caries 0 14.2)
Diarrhea 2 (3.8) 0
Diverticulum intestinal hemorrhagic 0 14.2)
Glossitis 0 1(4.2)
Hematochezia 0 14.2)
Nausea 0 1(4.2)
Vomiting 0 14.2)
Pyrexia 2 (3.8) 0
Bacteriuria 1(1.9) 0
Bronchitis 1(1.9) 14.2)
Ciystitis 1(1.9) 14.2)
Gastroenteritis 1(1.9) 0
Herpes virus infection 0 14.2)
Influenza 1(1.9) 0
Nasopharyngitis 2(3.8) 1(4.2)
Periodontitis 0 14.2)
Pharyngitis 1(1.9) 14.2)
Pyuria 2 (3.8) 0
Urinary tract infection 1(1.9) 0
Vulvitis 1(1.9) 0
Enteritis infectious 2 (3.8) 0
Enterocolitis viral 1(1.9) 0
Compression fracture 1(1.9) 0
Fracture 1(1.9) 0
Subdural hematoma 1(1.9) 0
Contusion 1(1.9) 0
Post procedural hematuria 1(1.9) 0
Meniscus injury 1(1.9) 0
Tooth dislocation 1(1.9) 0
Blood creatinine phosphokinase increased 1(1.9) 0
Back pain 2 (3.8) 0
Pain in extremity 0 1(4.2)
Headache 2 (3.8) 0
Dysuria 1(1.9) 0
Renal colic 1(1.9) 0
Urethral pain 1(1.9) 0
Prostatitis 1(1.9) 0
Cough 0 14.2)
Dermatitis contact 0 1(4.2)
Miliaria 1(1.9) 0
Rash 0 14.2)
Orthostatic hypotension 0 1(4.2)
Any adverse drug reaction 0 0
Any serious AE 2(3.8) 1(4.2)
Prostatitis 1(1.9) 0
Subdural hematoma 1(1.9) 0
Diverticulum intestinal hemorrhagic 0 1(4.2)
AE leading to discontinuation 0 0
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Table2 (continued) TAC-302, n=52 Placebo, n=24
AE leading to death 0 0
AE leading to dose interruption 2 (3.8) 14.2)
Enteritis infectious 1(1.9) 0
Enterocolitis viral 1(1.9) 0
Diverticulum intestinal hemorrhagic 0 14.2)

Data are n (%)
AE adverse event

occurred in either group; there was no obvious difference in
the incidence of AEs by age.

Discussion

This study does not design the sample size based on hypoth-
esis test setting. PFS is an invasive test, which decreases the
number of study sites and participant patients. Therefore,
the sample size of 75 patients was determined based on fea-
sibility. At the end of the study, the 76th patient's consent
was fortuitously obtained and enrolled. This may be one of
limitations of the current study. This phase 2 study dem-
onstrated a significant increase in BCI (males) with TAC-
302 treatment versus placebo, but not in PIP1 (females).
A likely explanation is that fewer female (PPS: TAC-302,
n=15; placebo, n=7) than male (PPS: TAC-302, n=27;
placebo, n=11) patients were included. ANCOVA analy-
sis revealed a tendency towards a difference between TAC-
302 and placebo for PIP1. The effect of TAC-302 on the
secondary endpoints, especially the change in BVE, was
more evident in the FAS than the PPS population. Patients
in the FAS were excluded from the PPS because of missing
data related to indicators of detrusor muscle strength (PFS
parameters) either before or after treatment administration.
Therefore, data from the FAS could not be used to determine
the primary endpoint. Secondary endpoint measurements
were obtained from patients in the FAS; given the larger
patient number and increased statistical power versus the
PPS, the FAS was most appropriate for secondary endpoint
evaluations.

BVE is a reliable, highly reproducible parameter for
evaluating emptying function [9]. The significant changes
in BVE from baseline to week 12 suggest that TAC-302
may be efficacious, especially in patients with a baseline
PVR of >50 mL or> 100 mL. In this study, PVR was not
evaluated because it has been shown to depend on bladder
volume prior to voiding [9].

Our non-clinical study showed that 4-week oral treatment
of TAC-302 significantly improved detrusor underactivity in
rats with bladder outlet obstruction (BOO) [10]. Since BOO
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induces denervation of the urinary bladder, it is assumed that
TAC-302 improves detrusor underactivity by partially pre-
venting bladder denervation. This may have led to beneficial
clinical efficacy within 4 weeks.

Efficacy of TAC-302 for OAB symptoms was expected;
however, this was not observed in the present study. The
TAC-302 dose used may have been insufficient for evalu-
ation of storage function parameters. Using a rat model
of impaired urination due to bladder outlet obstruction,
TAC-302 significantly decreased PVR and non-voiding
contractions, and increased BVE. However, the TAC-302
dose that significantly decreased non-voiding contractions
(e.g., effect on DO) was 10 times higher [4]. We think that
the lack of a significant effect of TAC-302 on OAB symp-
toms may be explained by the fact that the lower dosage of
TAC-302 was used in the present clinical study.

No adverse drug reactions were reported, indicating
that TAC-302 can be safely administered for a period of
12 weeks. Given that the study evaluations included inva-
sive PFS testing, which involved catheterization, it was
possible for patients to experience related pain, hematuria,
or urinary tract infections. Despite this, such AEs were not
problematic.

While the present study suggests that TAC-302 may
have a therapeutic effect on DU, the patient number was
limited. The sample size was determined based on fea-
sibility of evaluations rather than statistical analysis.
Additionally, this study was conducted only in Japanese
patients, limiting the generalizability of the findings. Fur-
ther studies are required to elucidate the therapeutic effect
of TAC-302.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00345-022-04163-4.

Acknowledgements The authors thank Sarah Bubeck, PhD, of Edanz
(www.edanz.com) for providing medical writing support, which was
funded by Taiho Pharmaceutical Co., Ltd., in accordance with Good
Publication Practice 3 (GPP3) guidelines (http://www.ismpp.org/gpp3).
The clinical trial was sponsored by Taiho Pharmaceutical Co., Ltd.

Author contributions MY and OY contributed to protocol/project
development and manuscript writing/editing. MG, OY, and HK


https://doi.org/10.1007/s00345-022-04163-4
http://www.edanz.com
http://www.ismpp.org/gpp3

World Journal of Urology (2022) 40:2799-2805

2805

contributed to protocol/project development and data collection or
management. TY contributed to data collection or management.

Funding This study was funded by Taiho Pharmaceutical Co., Ltd.

Declarations

Conflict of interest M. Yoshida has received consultancy fees from
Taiho Pharmaceutical Co., Ltd. and speaker fees from KYORIN
Pharmaceutical Co., Ltd., Kissei Pharmaceutical Co., Ltd., Astellas
Pharma Inc., Ferring Pharmaceuticals Co., Ltd., and Pfizer Inc. M.
Gotoh has received consultancy fees from Taiho Pharmaceutical Co.,
Ltd., Lilium Otsuka Co., Ltd., and speaker fees from Astellas Pharma
Inc., Kissei Pharmaceutical Co., Ltd., KYORIN Pharmaceutical Co.,
Ltd., Ferring Pharmaceuticals Co., Ltd., and Glaxo Smith Kline Plc.
O. Yokoyama has received consultancy fees from Taiho Pharmaceuti-
cal Co., Ltd., Glaxo Smith Kline Plc., and Astellas Pharma Inc. and
speaker fees from Glaxo Smith Kline Plc., Astellas Pharma Inc., and
Kissei Pharmaceutical Co., Ltd. H. Kakizaki has received consultancy
fees from Taiho Pharmaceutical Co., Ltd., and Astellas Pharma Inc.,
and speaker fees from Astellas Pharma Inc., Kissei Pharmaceutical
Co., Ltd., Pfizer Inc., KYORIN Pharmaceutical Co., Ltd., and Ferring
Pharmaceuticals Co., Ltd. T. Yamanishi has received consultancy fees
from Taiho Pharmaceutical Co., Ltd., KYORIN Pharmaceutical Co.,
Ltd., Kissei Pharmaceutical Co., Ltd., Pfizer Inc., Astellas Pharma
Inc., Takeda Pharmaceutical Co., Ltd., Daiichi Sankyo Co., Ltd., Nip-
pon Shinyaku Co., Ltd., Nihon Kohden Corp., and Coloplast Corp. O.
Yamaguchi has received consultancy fees from Astellas Pharma Inc.,
Taiho Pharmaceutical Co., Ltd., and Ferring Pharmaceuticals Co.,
Ltd., and speaker fees from Astellas Pharma Inc.

Research involving human participants and/or animals Only humans
participated in this study. The study protocol was approved by an Insti-
tutional Review Board at each participating institution, and the study
was conducted in accordance with the ethical principles outlined in the
Declaration of Helsinki, the Pharmaceutical and Medical Device Act,
and the ministerial ordinance on Good Clinical Practice.

Informed consent Informed consent was obtained from all participants.

Data sharing statement The policy on data sharing of the study spon-
sor, Taiho Pharmaceutical Co., Ltd. may be found at https://www.taiho.
co.jp/en/science/policy/clinical _trial_information_disclosure_policy/
index.html.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not

permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Resnick NM, Yalla SV (1987) Detrusor hyperactivity with
impaired contractile function. An unrecognized but common
cause of incontinence in elderly patients. JAMA 257:3076-3081.
https://doi.org/10.1001/jama.1987.03390220074024

2. Yamaguchi O, Nomiya M, Andersson K-E (2014) Functional
consequences of chronic bladder ischemia. Neurourol Urodyn
33:54-58. https://doi.org/10.1002/nau.22517

3. Yoshida M, Yamaguchi O (2014) Detrusor underactivity: the cur-
rent concept of the pathophysiology. Low Urin Tract Symptoms
6:131-137. https://doi.org/10.1111/luts.12070

4. Yoshida S, Orimoto N, Tsukihara H, Noma T, Hakozaki A, Sasaki
E (2018) TAC-302 promotes neurite outgrowth of isolated periph-
eral neurons and prevents bladder denervation related bladder dys-
functions following bladder outlet obstruction in rats. Neurourol
Urodyn 37:681-689. https://doi.org/10.1002/nau.23375

5. Yoshida S, Noma T, Miyoshi K, Tsukihara H, Orimoto N,
Hakozaki A, Sasaki E (2018) Therapeutic effect of TAC-302, a
cyclohexenoic fatty alcohol derivative, on bladder denervation-
related storage and voiding dysfunctions in rats. Neurourol Uro-
dyn 37:2106-2113. https://doi.org/10.1002/nau.23571

6. Gammie A, Kaper M, Dorrepaal C, Kos T, Abrams P (2016) Signs
and symptoms of detrusor underactivity: an analysis of clinical
presentation and urodynamic tests from a large group of patients
undergoing pressure flow studies. Eur Urol 69:361-369. https://
doi.org/10.1016/j.eururo.2015.08.014

7. Nitti VW (2005) Pressure flow urodynamic studies: the gold
standard for diagnosing bladder outlet obstruction. Rev Urol
7:S14-S21

8. Tan TL, Bergmann MA, Griffiths D, Resnick NM (2004) Stop test
or pressure-flow study? Measuring detrusor contractility in older
females. Neurourol Urodyn 23:184—189. https://doi.org/10.1002/
nau.20020

9. Yono M, Ito K, Oyama M, Tanaka T, Irie S, Matsukawa Y, Sekido
N, Yoshida M, van Till O, Yamaguchi O (2021) Variability of
post-void residual urine volume and bladder voiding efficiency
in patients with underactive bladder. Low Urin Tract Symptoms
13:51-55. https://doi.org/10.1111/luts. 12325

10. Yoshida S, Noma T, Miyoshi K, Tsukihara H, Orimoto N,
Hakozaki A, Sasaki E (2018) Therapeutic effect of TAC-302, a
cyclohexenoic fatty alcohol derivative, on bladder denervation-
related storage and voiding dysfunctions in rats. Neurourol Uro-
dyn 37(7):2106-2113

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://www.taiho.co.jp/en/science/policy/clinical_trial_information_disclosure_policy/index.html
https://www.taiho.co.jp/en/science/policy/clinical_trial_information_disclosure_policy/index.html
https://www.taiho.co.jp/en/science/policy/clinical_trial_information_disclosure_policy/index.html
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1001/jama.1987.03390220074024
https://doi.org/10.1002/nau.22517
https://doi.org/10.1111/luts.12070
https://doi.org/10.1002/nau.23375
https://doi.org/10.1002/nau.23571
https://doi.org/10.1016/j.eururo.2015.08.014
https://doi.org/10.1016/j.eururo.2015.08.014
https://doi.org/10.1002/nau.20020
https://doi.org/10.1002/nau.20020
https://doi.org/10.1111/luts.12325

	Efficacy of TAC-302 for patients with detrusor underactivity and overactive bladder: a randomized, double-blind, placebo-controlled phase 2 study
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 
	Registration 

	Introduction
	Patients and methods
	Patients
	Study design and treatments
	Efficacy endpoints
	Safety assessments
	Statistical methods

	Results
	Patients
	Efficacy
	Safety

	Discussion
	Acknowledgements 
	References




