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Abstract

Background and Objectives: Given the limited therapeutic options for patients with persistent
nocturia despite desmopressin treatment, we aimed to evaluate the short-term effects of
add-on Gosha-jinki-gan therapy on hours of undisturbed sleep (HUS) and nocturia-related
parameters in a real-world clinical setting. Materials and Methods: This retrospective study
included 40 men aged ≥60 years with nocturnal polyuria who had ≥2 nocturnal voids
or HUS ≤ 3 h despite desmopressin treatment. Add-on Gosha-jinki-gan (7.5 g/day) was
initiated while concomitant medications were continued. Voiding diaries and validated
questionnaires were assessed before treatment and at 1 and 4 weeks. Primary outcomes
were the nocturnal voiding frequency, nocturnal urine volume, nocturnal polyuria index,
and HUS. Secondary outcomes included the International Prostate Symptom Score (IPSS),
Overactive Bladder Symptom Score (OABSS), Athens Insomnia Scale, and Patient Global
Impression of Improvement (PGI-I). Results: The mean voided volume before desmopressin
treatment was low (109.9 mL), suggesting reduced functional bladder capacity. Add-on
Gosha-jinki-gan therapy was associated with a reduction in nocturnal voiding frequency
(3.38 to 2.60 episodes/night, p < 0.0001) and nocturnal urine volume (p < 0.0001). The mean
HUS increased from 116 to 186 min at 4 weeks (p < 0.0001), representing an extension of
approximately 70 min and exceeding the clinically meaningful 3 h threshold. Sleep quality,
assessed by the Athens Insomnia Scale, also improved significantly. No serious adverse
events were observed. Conclusions: Add-on Gosha-jinki-gan therapy was associated with
improvements in nocturia-related parameters and prolongation of HUS in patients with
persistent nocturia despite desmopressin treatment. These findings should be considered
preliminary and hypothesis-generating. Prospective controlled studies are required to
determine whether add-on Gosha-jinki-gan provides benefits beyond desmopressin alone.

Keywords: desmopressin; nocturia; Gosha-jinki-gan; sleep quality; hours of undisturbed
sleep

1. Introduction
Nocturia, a highly prevalent lower urinary tract symptom in older adults, is associated

with impaired sleep quality, an increased risk of falls, depression, frailty, and adverse
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health outcomes, including mortality [1]. In particular, waking to void two or more times
per night significantly worsens quality of life (QOL) in older individuals [2,3]. Hours
of undisturbed sleep (HUS), defined as the interval between sleep onset and the first
nocturnal void, has emerged as a clinically meaningful indicator of sleep continuity and
patient satisfaction [4,5]. Prolongation of HUS beyond 3 h has been shown to correlate with
significant improvements in QOL among patients with nocturia [6,7].

Low-dose desmopressin effectively reduces nocturnal urine production by enhancing
renal water reabsorption and has been approved for clinical use in Japan since 2019 [8–10].
However, a substantial proportion of patients continue to experience persistent nocturia
despite adequate suppression of nocturnal urine volume [9,11]. This observation highlights
the multifactorial pathophysiology of nocturia, in which bladder-related factors—such as
reduced functional bladder capacity and increased afferent activity—may play an important
role in addition to nocturnal polyuria.

Nocturia is increasingly recognized as a multifactorial condition involving not only
nocturnal polyuria but also bladder dysfunction, sleep disturbance, and age-related physi-
ological changes [12]. Therefore, a comprehensive therapeutic approach targeting multiple
underlying mechanisms is often required in clinical practice.

In routine clinical practice, therapeutic options beyond desmopressin are limited
because many patients are already receiving α1-adrenoceptor antagonists, β3-adrenoceptor
agonists, or anticholinergic agents.

Gosha-jinki-gan, a traditional Japanese Kampo medicine, has long been prescribed for
age-related lower urinary tract symptoms. Experimental studies suggest that it modulates
the micturition reflex through inhibition of C-fiber afferent pathways and central inhibitory
mechanisms without suppressing detrusor contractility [13–15]. These pharmacological
properties indicate that Gosha-jinki-gan may target bladder-related pathophysiological
components that are not directly influenced by desmopressin.

Taken together, simultaneous modulation of nocturnal urine production and bladder-
related mechanisms may provide a rational therapeutic strategy for patients with persistent
nocturia. Therefore, this study aimed to evaluate the short-term effects of add-on Gosha-
jinki-gan therapy on HUS and nocturia-related parameters in older patients with persistent
nocturia despite desmopressin treatment in a real-world clinical setting.

2. Materials and Methods
2.1. Study Design and Population

This was a single-center retrospective observational study conducted in routine clinical
practice. Men aged ≥60 years who visited our institution with nocturia as the chief
complaint were screened for eligibility. Patients were included if their 3-day bladder diary
demonstrated a mean nocturnal voiding frequency of ≥2 episodes per night and a mean
nocturnal polyuria index (NPi; nocturnal urine volume/24 h urine volume × 100%) of
≥33%, and desmopressin (Minirin Melt® OD Tablet; Ferring Pharmaceuticals Co., Ltd.,
Tokyo, Japan) therapy had been initiated for nocturnal polyuria.

Among these patients, those who continued to experience persistent nocturia despite
desmopressin treatment—defined as ≥2 nocturnal voids per night or ≤3 h of undisturbed
sleep (HUS) on follow-up bladder diary assessment—were eligible for add-on Gosha-jinki-
gan therapy. A total of 40 consecutive patients who met these criteria were included in
the analysis.

Patients were retrospectively identified from routine clinical practice based on the pre-
defined eligibility criteria. Because the study was not originally designed as a prospective
research protocol, the total number of patients screened during the study period could not
be reliably determined.
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Patients were excluded if desmopressin was contraindicated according to the package
insert. Contraindications included hyponatremia, habitual or psychogenic polydipsia,
heart failure, syndrome of inappropriate antidiuretic hormone secretion, current treatment
with diuretics or systemic corticosteroids, moderate-to-severe renal impairment, or known
hypersensitivity to desmopressin or Gosha-jinki-gan.

2.2. Treatment Protocol

In accordance with Japanese clinical guidelines for nocturia management, behavioral
interventions, optimization of pharmacological treatment for bladder storage dysfunction,
and management of sleep disorders were implemented prior to desmopressin initiation.
Desmopressin was initiated at a starting dose of 50 µg in patients with nocturnal polyuria-
associated nocturia.

In patients who continued to experience ≥2 nocturnal voids per night or <3 h of HUS
despite desmopressin treatment, add-on therapy with Gosha-jinki-gan (Tsumura & Co.,
Tokyo, Japan) was initiated at a dose of 7.5 g/day, administered in three divided doses.

Concomitant medications for lower urinary tract symptoms—including α1-adrenoceptor
antagonists, phosphodiesterase type 5 inhibitors, 5α-reductase inhibitors, anticholinergic
agents, and β3-adrenoceptor agonists—were continued without modification during the
add-on treatment period. The majority of patients were receiving concomitant pharmaco-
logical therapy, reflecting real-world clinical practice.

2.3. Outcome Measures

Efficacy outcomes were evaluated at three time points: before desmopressin treatment
(baseline), immediately before initiation of Gosha-jinki-gan therapy, and 4 weeks after
the start of add-on therapy. Data were obtained from standardized 3-day bladder diaries
routinely used in clinical practice.

The primary endpoints were nocturnal voiding frequency, nocturnal urine volume,
nocturnal polyuria index, and HUS. Additional bladder diary parameters included first
nocturnal voided volume and total daily voiding frequency.

Patient-reported outcomes were assessed using the International Prostate Symptom
Score (IPSS), Overactive Bladder Symptom Score (OABSS), and Athens Insomnia Scale.
Global subjective improvement at 4 weeks was evaluated using the Patient Global Impres-
sion of Improvement (PGI-I).

All bladder diaries were reviewed and confirmed by attending urologists to ensure
accuracy. Patients were instructed on how to complete the diaries prior to assessment.
Adherence to Gosha-jinki-gan treatment was assessed based on patient self-report at follow-
up visits.

2.4. Statistical Analysis

Statistical analyses were performed using JMP version 17.0 (SAS Institute Inc., Cary,
NC, USA). Within-group comparisons were conducted using the Wilcoxon signed-rank
test. Between-group comparisons were performed using the Mann–Whitney U test where
appropriate. Correlations were assessed using Spearman’s rank correlation coefficient. A
two-sided p-value < 0.05 was considered statistically significant.

2.5. Ethical Approval

This study was approved by the Ethics Committee of Chikugo City Hospital (approval
number: 2025-04). The requirement for written informed consent was waived due to the
retrospective study design, and an opt-out approach was adopted.
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3. Results
3.1. Patient Characteristics

A total of 40 consecutive patients were included in the present analysis. Baseline char-
acteristics are summarized in Table 1. The mean age was 78.9 years, indicating an elderly
study population, and the mean body mass index was 23.9 kg/m2. Prior to desmopressin
treatment, 85% of patients were already receiving pharmacological therapy for lower
urinary tract symptoms other than desmopressin. The mean duration of desmopressin
treatment before initiation of add-on Gosha-jinki-gan therapy was 473 days, indicating
persistent symptoms despite long-term treatment.

Table 1. Patient Characteristics.

Patient Characteristics

Patients, no 40
Age, years 78.9 ± 6.84
Weight, kg 63.9 ± 10.4
Body Mass Index, kg/m2 23.9 ± 3.44
Hypertension, n (%) 34 (85.0%)
History of diabetes mellitus, n (%) 13 (32.5%)
History of dyslipidemia, n (%) 17 (42.5%)
Prostate volume, mL 37.3 ± 17.1
Postvoid residual volume, mL 39.2 ± 33.4
History of LUTS medication use, n (%) 34 (85.0%)

α1-blockers, n (%) 22 (55.0%)
β3-agonists, n (%) 31 (77.5%)

Duration of desmopressin treatment, days 473 ± 450
Voided volume before desmopressin treatment, mL 109.9 ± 51.2

3.2. Efficacy Outcomes
Bladder Diary Parameters

Changes in bladder diary parameters are presented in Figure 1.
Nocturnal voiding frequency significantly decreased after desmopressin treatment

(from 3.96 to 3.38 episodes per night, p = 0.004). Following the initiation of add-on
Gosha-jinki-gan therapy, nocturnal voiding frequency further decreased significantly to
2.60 episodes per night at 4 weeks (p < 0.0001).

Total daily voiding frequency also significantly decreased during the study period,
with reductions observed between baseline and immediately before add-on therapy
(p = 0.0008), and between pre–Gosha-jinki-gan and 4 weeks after initiation (p = 0.0003).

Nocturnal urine volume showed a decreasing trend after desmopressin treatment;
however, this change did not reach statistical significance (p = 0.129). In contrast, add-on
Gosha-jinki-gan therapy resulted in a significant reduction in nocturnal urine volume
(p < 0.0001). Similarly, the nocturnal polyuria index (NPi) significantly decreased both
between baseline and pre-Gosha-jinki-gan (p = 0.045) and between pre-treatment and
4 weeks (p = 0.0008).

The duration of undisturbed sleep (HUS) significantly increased during the study
period. Mean HUS increased from 116 min at baseline to 186 min at 4 weeks after initiation
of add-on therapy (p < 0.0001), representing an extension of approximately 70 min and
surpassing the clinically meaningful 3 h threshold in a substantial proportion of patients. In
parallel with the prolongation of HUS, Athens Insomnia Scale scores significantly improved
both after desmopressin treatment (p = 0.009) and following add-on therapy (p = 0.0003).

The mean voided volume before desmopressin treatment was 109.9 mL, suggesting
reduced functional bladder capacity at baseline.
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Figure 1. Changes in bladder diary parameters at three time points: before desmopressin treatment
(baseline), immediately before initiation of add-on Gosha-jinki-gan therapy (pre–GJG), and 4 weeks
after initiation of add-on therapy (4 weeks). Data are presented as mean ± standard deviation (SD).
Comparisons were performed using the Wilcoxon signed-rank test. * p < 0.05; ** p < 0.01; *** n.s.,
not significant.

3.3. Questionnaire-Based Outcomes

Changes in patient-reported outcome measures are shown in Figure 2.
The International Prostate Symptom Score (IPSS) significantly improved 4 weeks

after initiation of add-on Gosha-jinki-gan therapy compared with pre-treatment values
(p = 0.003). The IPSS QOL score also significantly improved (p = 0.034). Both the storage
symptom subscore (p = 0.002) and voiding symptom subscore (p = 0.016) showed significant
reductions at 4 weeks.

The Overactive Bladder Symptom Score (OABSS) showed a trend toward improve-
ment, although this did not reach statistical significance (p = 0.079).

Global subjective assessment using the Patient Global Impression of Improvement
(PGI-I) at 4 weeks revealed that 18.4% of patients reported “very much improved,” 39.4%
“much improved,” and 23.7% “minimally improved,” whereas 18.4% reported “no change.”
No patient reported worsening of symptoms (score ≥ 5) (Table 2).

Table 2. Patient Global Impression of Improvement (PGI-I) after 4 Weeks of Gosha-jinki-gan Treatment.

Score

1 Very much better 7 (18.4%)
2 Much better 15 (39.4%)
3 A little better 9 (23.7%)
4 No change 7 (18.4%)
5 A little worse 0 (0.0%)
6 Much worse 0 (0.0%)
7 Very much worse 0 (0.0%)
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Figure 2. Changes in questionnaire-based scores before add-on Gosha-jinki-gan therapy and 4 weeks
after treatment. Data are presented as boxplots showing the median, interquartile range, and range.
Numerical values indicate mean scores. IPSS, International Prostate Symptom Score; IPSS-QoL,
International Prostate Symptom Score Quality of Life Index; OABSS, Overactive Bladder Symptom
Score. (* p < 0.01, ** p < 0.05, *** n.s., not significant).

3.4. Safety Outcomes

Regarding safety, two patients discontinued Gosha-jinki-gan therapy because of grade
1 diarrhea, and one patient discontinued treatment because of difficulty with medication
intake. The treatment continuation rate at 4 weeks was 92.5%. No serious adverse events
were observed during the study period.

4. Discussion
This study suggests that add-on Gosha-jinki-gan therapy was associated with improve-

ments in nocturia-related parameters and prolongation of hours of undisturbed sleep (HUS)
in patients with persistent nocturia despite desmopressin treatment. Undisturbed sleep
was prolonged by approximately 60 min, with a mean HUS exceeding 180 min at 4 weeks.
Achievement of undisturbed sleep beyond 3 h may represent not merely an increase in
total sleep duration but also an improvement in sleep continuity, particularly during the
early nocturnal period when slow-wave sleep predominates [16]. In our previous studies,
improvements in QOL and sleep satisfaction were more strongly related to prolongation of
HUS than to reduction in nocturnal voiding frequency [6]. The present findings suggest that
add-on therapy may contribute to achieving the clinically meaningful “3 h HUS threshold”
in patients who remain symptomatic despite desmopressin. This concept is consistent with
the International Continence Society consensus, which recognizes the close relationship
between nocturia, sleep disturbance, and health-related quality of life and emphasizes
the importance of clinically meaningful outcomes beyond nocturnal voiding frequency
alone [12]. Although the magnitude of improvement was modest, the study population
consisted of patients with persistent symptoms despite long-term desmopressin treatment,
a clinical setting in which even incremental improvements may be meaningful.
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Desmopressin reduces nocturnal urine production through enhanced renal water
reabsorption but does not directly modulate bladder function [8,9]. Persistent nocturia
despite adequate suppression of urine volume suggests that bladder-related mechanisms—
such as reduced functional bladder capacity and increased afferent signaling—play a
critical role in a subset of patients. In the present cohort, prolonged desmopressin treatment
failed to provide sufficient symptom control, supporting the concept of multifactorial
pathophysiology in nocturia.

Experimental studies have shown that Gosha-jinki-gan modulates the micturition
reflex without suppressing detrusor contractility, likely through inhibition of C-fiber afferent
pathways and modulation of central inhibitory mechanisms [14,15]. Although Gosha-jinki-
gan has primarily been reported to modulate bladder afferent activity, the present study also
demonstrated significant reductions in nocturnal urine volume and the nocturnal polyuria
index. The mechanism underlying these findings remains unclear. However, previous
studies have suggested that Gosha-jinki-gan may exert systemic effects beyond the lower
urinary tract. Therefore, both bladder-related and urine production-related mechanisms
may have contributed to the observed prolongation of HUS. Further mechanistic studies
are warranted to clarify these effects.

Thus, combination therapy with desmopressin and Gosha-jinki-gan may target comple-
mentary pathophysiological domains related to nocturia, providing a plausible explanation
for the observed prolongation of HUS.

Patients with small voided volumes are particularly susceptible to early awakening,
even when nocturnal urine production is partially controlled. The low baseline mean
voided volume (109.9 mL) in this cohort suggests a reduced-capacity bladder phenotype. In
such patients, bladder-related mechanisms may predominate over urine volume as drivers
of nocturia. Add-on therapy may therefore be particularly relevant in this phenotype,
although causal relationships cannot be established in this retrospective study.

From a clinical perspective, the present findings may support a stepwise treatment
strategy in patients with persistent nocturia despite desmopressin, particularly in those
with suspected reduced functional bladder capacity. Incorporating therapies that target
bladder-related mechanisms may help optimize treatment outcomes in real-world practice.
Furthermore, this approach may be particularly applicable in elderly patients receiving
multiple pharmacological treatments, in whom therapeutic options are often limited.

Safety is an important consideration in elderly patients with nocturia, who frequently
receive multiple medications. In this study, add-on Gosha-jinki-gan therapy was well
tolerated, with a high continuation rate (92.5%) and no serious adverse events. Mild
diarrhea and difficulty with medication intake led to treatment discontinuation in a small
number of patients. Because Gosha-jinki-gan does not impair detrusor contractility, the
risk of urinary retention appears low; however, further studies are needed to confirm long-
term safety. In addition, Gosha-jinki-gan is widely available and covered by the Japanese
national health insurance system, resulting in relatively low patient costs and potentially
enhancing its practicality in routine clinical practice.

This study has several limitations. First, it was a single-center retrospective analysis
with a relatively small sample size, and the observation period was limited to 4 weeks.
Second, the absence of a control group precludes definitive conclusions regarding causality,
and the findings should therefore be considered hypothesis-generating. Third, informa-
tion regarding underlying pathophysiological conditions contributing to nocturia, such as
neuropathic disorders, neurogenic bladder, and bladder outlet obstruction, was not system-
atically collected. Therefore, treatment responses according to specific etiologies could not
be evaluated. In addition, only male patients were included in this study; therefore, the
generalizability of the findings to female patients remains uncertain. Furthermore, labora-
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tory parameters including renal function, serum electrolytes, glucose levels, and urinalysis
findings were not collected in a standardized manner and were therefore unavailable for
retrospective analysis. In addition, sleep outcomes were assessed using questionnaires
and bladder diaries rather than objective measurements such as polysomnography. Given
these limitations, the findings should be interpreted with caution. Prospective randomized
controlled studies comparing add-on Gosha-jinki-gan therapy, Gosha-jinki-gan monother-
apy, and placebo are required to confirm these observations and clarify the independent
contribution of Gosha-jinki-gan to treatment outcomes.

5. Conclusions
In conclusion, in this real-world retrospective study, add-on Gosha-jinki-gan therapy

was associated with improvements in nocturia-related parameters and prolongation of HUS
in patients with persistent nocturia despite desmopressin treatment. Given the absence of a
control group, these findings should be considered preliminary and hypothesis-generating.
Add-on Gosha-jinki-gan therapy may warrant further evaluation in prospective controlled
studies, particularly in patients with reduced functional bladder capacity. Future studies
should explore patient phenotypes that may benefit most from such combination therapy.

Author Contributions: Conceptualization, H.K. (Hirofumi Kurose); Methodology, H.K. (Hirofumi
Kurose); Formal analysis, K.U. (Kosuke Ueda) and K.U. (Keiichiro Uemura); Investigation, H.K. (Hi-
rofumi Kurose), H.K. (Hiroshi Kishimoto), K.K., K.C., K.N. and M.N.; Data curation, H.K. (Hirofumi
Kurose), K.U. (Kosuke Ueda) and K.U. (Keiichiro Uemura); Writing—original draft, H.K. (Hirofumi
Kurose); Writing—review & editing, S.S. and T.I.; Supervision, H.K. (Hirofumi Kurose), K.C., K.N.
and M.N. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of Chikugo City Hospital (approval number:
2025-04, date of approval: 2026-01-05).

Informed Consent Statement: The requirement for written informed consent was waived by the
Ethics Committee of Chikugo City Hospital due to the retrospective study design, and an opt-out
approach was adopted.

Data Availability Statement: The datasets generated and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Conflicts of Interest: The authors declare no conflicts of interest. Tsumura & Co. (Tokyo, Japan),
the manufacturer of Gosha-jinki-gan, had no role in the study design, data collection, data analysis,
interpretation of the results, manuscript preparation, or the decision to publish the results.

References
1. Tikkinen, K.A.O.; Johnson, T.M.; Tammela, T.L.; Sintonen, H.; Haukka, J.; Huhtala, H.; Auvinen, A. Nocturia frequency, bother,

and quality of life: How often is too often? A population-based study in Finland. Eur. Urol. 2010, 57, 488–496. [CrossRef]
[PubMed]

2. Asplund, R. Nocturia, nocturnal polyuria, and sleep quality in the elderly. J. Psychosom. Res. 2004, 56, 517–525. [CrossRef]
[PubMed]

3. Kupelian, V.; Rosen, R.C.; Link, C.L.; McVary, K.T.; Aiyer, L.P.; Mollon, P.; Kaplan, S.A.; McKinlay, J.B. Association of urological
symptoms and chronic illness in men and women: Contributions of symptom severity and duration—Results from the BACH
Survey. J. Urol. 2009, 181, 694–700. [CrossRef] [PubMed]

4. Bliwise, D.L. Sleep in normal aging and dementia. Sleep 1993, 16, 40–81. [CrossRef] [PubMed]
5. Weiss, J.P.; Blaivas, J.G.; Bliwise, D.L.; Dmochowski, R.R.; Dubeau, C.E.; Lowe, F.C.; Petrou, S.P.; Van Kerrebroeck, P.E.; Rosen,

R.C.; Wein, A.J. The evaluation and treatment of nocturia: A consensus statement. BJU Int. 2011, 108, 6–21. [CrossRef] [PubMed]

https://doi.org/10.3390/medicina62081466

https://doi.org/10.1016/j.eururo.2009.03.080
https://www.ncbi.nlm.nih.gov/pubmed/19361907
https://doi.org/10.1016/j.jpsychores.2004.04.003
https://www.ncbi.nlm.nih.gov/pubmed/15172208
https://doi.org/10.1016/j.juro.2008.10.039
https://www.ncbi.nlm.nih.gov/pubmed/19091335
https://doi.org/10.1093/sleep/16.1.40
https://www.ncbi.nlm.nih.gov/pubmed/8456235
https://doi.org/10.1111/j.1464-410x.2011.10175.x
https://www.ncbi.nlm.nih.gov/pubmed/21676145
https://doi.org/10.3390/medicina62081466


Medicina 2026, 62, 1466 9 of 9

6. Kurose, H.; Ogasawara, N.; Ueda, K.; Chikui, K.; Uemura, K.; Nishihara, K.; Nakiri, M.; Suekane, S.; Igawa, T. Investigation of
effect predictors of desmopressin in nocturia patients with nocturnal polyuria. In Vivo 2023, 37, 2726–2733. [CrossRef]

7. Kurose, H.; Ueda, K.; Chikui, K.; Uemura, K.; Nishihara, K.; Nakiri, M.; Suekane, S.; Igawa, T. Effects of long-term desmopressin
treatment for nocturia in older people. Int. J. Urol. 2024, 31, 1114–1120. [CrossRef] [PubMed]

8. Rembratt, A.; Nørgaard, J.P.; Andersson, K.E. Desmopressin in elderly patients with nocturia: Short-term safety and effects on
urine output, sleep and voiding patterns. BJU Int. 2003, 91, 642–646. [CrossRef] [PubMed]

9. Weiss, J.P.; Everaert, K. Management of nocturia and nocturnal polyuria. Urology 2019, 133, 24–33. [CrossRef]
10. Bosch, J.L.H.R.; Weiss, J.P. The prevalence and causes of nocturia. Eur. Urol. 2010, 184, 440–446. [CrossRef]
11. Kyoda, Y.; Kimura, M.; Shimizu, T.; Miyao, N.; Ogasawara, T.; Shimizu, T.; Iwasawa, A.; Yorozuya, W.; Hashimoto, J.; Ichihara, K.;

et al. Efficacy and safety of desmopressin orally disintegrating tablets 25 and 50 µg in male patients with nocturia: A Japanese
real-world multicenter clinical study. Low. Urin. Tract. Symptoms 2022, 14, 410–415. [CrossRef] [PubMed]

12. Everaert, K.; Hervé, F.; Bosch, R.; Dmochowski, R.; Drake, M.; Hashim, H.; Chapple, C.; Van Kerrebroeck, P.; Mourad, S.; Abrams,
P.; et al. International Continence Society consensus on the diagnosis and treatment of nocturia. Neurourol. Urodyn. 2019, 38,
478–498. [CrossRef] [PubMed]

13. Yagi, H.; Nishio, K.; Sato, R.; Arai, G.; Soh, S.; Okada, H. Clinical efficacy and tolerability of Gosha-jinki-gan for nocturia. J. Tradit.
Complement. Med. 2016, 6, 126–129. [CrossRef] [PubMed]

14. Gotoh, A.; Goto, K.; Sengoku, A.; Shirakawa, T.; Akao, Y.; Fujisawa, M.; Okada, H.; Arakawa, S.; Kamidono, S. Inhibition
mechanism of Gosha-jinki-gan on the micturition reflex in rats. J. Pharmacol. Sci. 2004, 96, 115–123. [CrossRef] [PubMed]

15. Yoshimura, N.; Chancellor, M.B. Neurophysiology of lower urinary tract function and dysfunction. Rev. Urol. 2003, 5, S3–S10.
[PubMed]

16. Bliwise, D.L.; Foley, D.J.; Vitiello, M.V.; Ansari, F.P.; Ancoli-Israel, S.; Walsh, J.K. Nocturia and disturbed sleep in the elderly. Sleep
Med. 2009, 10, 540–548. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/medicina62081466

https://doi.org/10.21873/invivo.13383
https://doi.org/10.1111/iju.15530
https://www.ncbi.nlm.nih.gov/pubmed/39007527
https://doi.org/10.1046/j.1464-410x.2003.04170.x
https://www.ncbi.nlm.nih.gov/pubmed/12699476
https://doi.org/10.1016/j.urology.2019.09.022
https://doi.org/10.1016/j.juro.2010.04.011
https://doi.org/10.1111/luts.12459
https://www.ncbi.nlm.nih.gov/pubmed/36319193
https://doi.org/10.1002/nau.23939
https://www.ncbi.nlm.nih.gov/pubmed/30779378
https://doi.org/10.1016/j.jtcme.2014.11.021
https://www.ncbi.nlm.nih.gov/pubmed/26870690
https://doi.org/10.1254/jphs.fpj03098x
https://www.ncbi.nlm.nih.gov/pubmed/15502402
https://www.ncbi.nlm.nih.gov/pubmed/16985987
https://doi.org/10.1016/j.sleep.2008.04.002
https://www.ncbi.nlm.nih.gov/pubmed/18703381
https://doi.org/10.3390/medicina62081466

	Introduction 
	Materials and Methods 
	Study Design and Population 
	Treatment Protocol 
	Outcome Measures 
	Statistical Analysis 
	Ethical Approval 

	Results 
	Patient Characteristics 
	Efficacy Outcomes 
	Questionnaire-Based Outcomes 
	Safety Outcomes 

	Discussion 
	Conclusions 
	References

