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Purpose: To investigate the efficacy and safety of 0.4 mg of tamsulosin in patients with nocturia not responding to 0.2 mg.
Methods: Patients with intractable nocturia after treatment with 0.2 mg of tamsulosin for>1 month were included in a multi-
center, prospective, observational, single-arm study. Patients were prescribed 0.4 mg of tamsulosin and followed up for 2 
months to assess nocturnal voiding and nocturia-related bother. Changes in the mean number of nocturnal voids, the propor-
tion of 50% responders, 3-day frequency-volume chart parameters, and questionnaire scores were assessed.
Results: Sixty-two patients were prescribed 0.2 mg of tamsulosin, of whom 56 were prescribed 0.4 mg of tamsulosin. Ten pa-
tients dropped out. A single case of orthostatic hypotension was reported. The mean age was 68 years. After 1 and 2 months of 
taking 0.4 mg of tamsulosin, 23.9% and 22.7% of patients demonstrated a>50% reduction of nocturia, and 16.1% and 19.4% 
of patients rated the treatment as “very effective,” respectively. Dose escalation to 0.4 mg of tamsulosin, compared to 0.2 mg, 
did not show an additional effect on reducing nocturnal urine volume. Multivariate logistic regression analysis showed that 
lower serum sodium levels (odds ratio [OR], 0.41, P=0.037) and the presence of urge incontinence (OR, 7.08, P=0.036) were 
predictors of a significant improvement of nocturia in response to 0.4 mg of tamsulosin.
Conclusions: Dose escalation may yield a significant improvement of nocturia in>20% of patients, and may be especially 
helpful in patients with lower sodium levels and urge incontinence.
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INTRODUCTION

Nocturia, which is defined as waking up during the night one 
or more times to urinate, can seriously threaten patients’ quality 
of life [1]. In particular, in elderly patients, nocturia increases 
the chances of falling and fracture, which results in a higher 
mortality rate [2]. Nocturia is known to have various causes, 
such as benign prostatic hyperplasia, bladder changes due to 
overactive bladder, and nocturnal polyuria. Of these, nocturnal 
polyuria is the most common cause of nocturia, and it has been 
reported that an imbalance of plasma antidiuretic hormone 
(arginine vasopressin) levels or natriuresis could cause noctur-
nal polyuria [3]. Therefore, desmopressin acetate, a synthetic 
analogue of arginine vasopressin, was selected as the first treat-
ment choice for nocturia. Taking this medication before bed re-
sulted in lower levels of urine production, which was effective 
for treating nocturia. However, in a previous study, 28%–46% 
of patients did not show any significant effects from this treat-
ment; furthermore, its potential side effects include hyponatre-
mia and loss of consciousness, which can be fatal, meaning that 
physicians must check patients’ electrolyte levels at consulta-
tions [4]. Furthermore, desmopressin has been reported to be 
ineffective for treating lower urinary tract symptoms (LUTS) in 
patients with prostate enlargement, so the use of other medica-
tions for combination therapy needs to be considered, although 
doing so can increase the rate of side effect occurrence. Other 
medications that could be considered to improve nocturia are 
alpha blockers such as tamsulosin, anticholinergic agents such 
as solifenacin, and 5α-reductase inhibitors such as dutasteride. 
Alpha blockers are the most commonly used medication to re-
lieve LUTS in benign prostatic hyperplasia patients.
  Previous studies of Asian patients with prostate enlargement 
who complained of LUTS with nocturia reported symptom im-
provement in response to a low dose (0.2 mg) of tamsulosin 
[5,6]. If the medication does not clearly show an effect, the at-
tending physician should consider changing the treatment plan 
by dose escalation to 0.4 mg, changing the drug, or add-on 
therapy. However, dose escalation of tamsulosin to 0.4 mg has 
recently been considered the first treatment option when physi-
cians are concerned about the side effects of other drugs or the 
late effects of 5α-reductase inhibitors. Dose escalation is expect-
ed to yield additional improvement of LUTS, nocturia, and pa-
tient satisfaction [7,8]. Nonetheless, previous studies have rarely 
showed improvements of nocturia and patient satisfaction 
when attending physicians considered a dose escalation of tam-

sulosin to 0.4 mg. Therefore, the aim of this prospective obser-
vational study was to investigate the efficacy and safety of 0.4 
mg of tamsulosin in patients with nocturia who are not re-
sponding to 0.2 mg of tamsulosin. The findings of this study are 
expected to be relevant for patients who do not want to take or 
change such medications as desmopressin, anticholinergic 
agents, beta 3 agonists, etc.  
 

MATERIALS AND METHODS

Patients
Eligible male patients aged>40 years were initially prescribed 
0.2 mg of tamsulosin for>1 month if their International Pros-
tate Symptom Score (IPSS) questionnaire score was 8 or higher 
and if their nocturia score was 2 or higher. Patients were in-
formed of the advantages and disadvantages of taking desmo-
pressin at a clinical consultation, and those who refused to take 
desmopressin first were enrolled in the study. Patients with in-
tractable nocturia after taking 0.2 mg of tamsulosin for >1 
month were included in this study. Nocturia was defined as 2 or 
more nightly voids, as determined using a 3-day frequency-vol-
ume chart. Patients who took the same medication for >3 
months without any dose change were included in this study. 
Patients were excluded from this study if they had a urinary 
tract infection, urolithiasis, renal function deterioration (serum 
creatinine>1.4 mg/dL), daily urine output>2.8 L, sleep distur-
bance with medications, intractable diabetes (with a fasting 
glucose level>150 mg/dL or 8.33 mmol/L or a nonfasting glu-
cose level >180 mg/dL or 10.0 mmol/L), postvoid residual 
urine volume >100 mL, urodynamically proven low-compli-
ance bladder, intractable hypertension (systolic blood pres-
sure>160 mmHg or diastolic blood pressure>90 mmHg), or a 
previous history of an operation in the pelvic cavity. Biopsy-
confirmed men with a prostate-specific antigen (PSA) lev-
el>4.0 ng/mL were included in the analysis. This trial was per-
formed in accordance with the Declaration of Helsinki, approv-
al for this study was granted by the Institutional Review Board 
(IRB) of  Seoul Metropolitan Government-Seoul National Uni-
versity Boramae Medical Center (IRB No. 16-2014-73), and the 
content is described according to the STROBE (Strengthening 
The Reporting of OBservational Studies in Epidemiology) 
statement.

Study Design 
This was a prospective, multicenter, observational, single-arm 
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study and the patients were enrolled at 4 institutions. In accor-
dance with previous investigations [9-14], the treatment re-
sponse rate in terms of the decrease in nocturnal voids was esti-
mated to be 20%. The standard deviation of the mean response 
rate was 0.05 and the confidence interval (CI) was 95%. There-
fore, the actual number of patients included was calculated to be 
65 (61/[1–0.05]=64.2), with an anticipated drop-out rate of 5%. 
Tamsulosin was supplied by Astellas Pharma (Tokyo, Japan). 
  Patients were asked whether their nocturia was bothersome at 
visit 0. Patients were prescribed 0.2 mg of tamsulosin according 
to the results, and physicians assessed whether the patients could 
perform convenience voiding. Patients were advised to take tam-
sulosin 1 hour before bedtime and to empty their bladders before 
bed every night. They received a brief explanation about fluid re-
striction in the evening. Physicians recommended an average 
daily urine output of 1,500 to 2,000 mL. Caffeinated beverages or 
fluid-containing food intake after dinner was prohibited. The 
importance of sleep hygiene was also emphasized to the patients. 
After 1 month, patients were enrolled in this study if they report-
ed 2 or more nightly voids after taking 0.2 mg of tamsulosin and 
they provided written informed consent at visit 1. Patients were 
prescribed 0.4 mg of tamsulosin and followed up every month at 
visits 2 and 3 to assess nocturnal voiding and nocturia-related 
bother. If patients no longer wanted to take tamsulosin they 
dropped out and were again informed of other medications, in-
cluding desmopressin and anticholinergic agents.
  When patients visited for an outpatient consultation on the 
relief of LUTS and benign prostatic hyperplasia, a basic examina-
tion was performed at visit 0, including a medical history, physi-
cal exam, laboratory tests, PSA testing, urinalysis with microsco-
py, uroflowmetry with postvoid residual urine, and prostate ul-
trasonography. At each visit, 3-day frequency-volume charts 
were obtained and patients responded to questionnaires such as 
the IPSS, Overactive Bladder Symptom Score (OABSS), Interna-
tional Consultation on Incontinence Questionnaire-Nocturia 
(ICIQ-N), and nocturia quality of life (N-QoL). Patients’ percep-
tion of treatment benefit (PPTB), and global response assess-
ment (GRA) at visits 2 and 3 were analyzed after the patients 
were prescribed 0.4 mg of tamsulosin for 1 or 2 months. The 
GRA scale was 1 (markedly worse), 2 (moderately worse), 3 
(slightly worse), 4 (no change), 5 (slightly improved), 6 (moder-
ately improved), and 7 (markedly improved). These question-
naires were linguistically validated in previous investigations. 
The 3-day frequency-volume chart was obtained to check the 
amount of 24-hour urine production, time and volume of day-

time and nocturnal voids, bedtime, and time of rising.

Study Endpoints
The primary endpoint was the change in the mean number of 
nocturnal voids after 2 months of tamsulosin medication. The 
secondary parameters were the proportion of 50% responders 
from baseline during 2 months of taking tamsulosin, changes 
in 3-day frequency-volume chart parameters, and changes in 
scores on the IPSS, OABSS, ICIQ-N, N-QoL, PPTB, and GRA 
questionnaires. A 50% response was defined as a decrease in 
the mean value of nocturnal voids of>50% from baseline dur-
ing 2 months of taking the medication. The variables of the 
3-day frequency-volume chart were nocturnal urine volume, 
maximal bladder capacity, the nocturia index, actual number of 
nightly voids, the nocturnal polyuria index, and the nocturnal 
bladder capacity index.

Safety and Tolerability
Prior to the tamsulosin prescription, a safety assessment was 
performed that included vital signs, a physical examination, 
body weight, and the occurrence of any adverse event. All ad-
verse events were recorded at every visit.

Statistical Analysis
Descriptive data on patients’ characteristics, laboratory results, 
and clinical parameters were described. The paired t-test or 
Wilcoxon signed-rank test was performed to determine the sig-
nificance of differences in the number of daytime or nocturnal 
voids and each parameter of the questionnaires at each follow-
up visit compared to baseline. The Wilcoxon signed-rank test 
was used when the data did not show a normal distribution or 
there were <20 cases. Multivariate logistic regression analysis 
was performed to identify predictors of meaningful improve-
ment in nocturia in response to 0.4 mg of tamsulosin. P-values 
<0.05 were considered to indicate statistical significance. All 
statistical analyses were performed using IBM SPSS Statistics 
ver. 20.0 (IBM Co., Armonk, NY, USA).
 

RESULTS

Patient Characteristics
In total, 64 male patients were screened at 4 centers, and 2 pa-
tients did not satisfy the inclusion criteria (elevated serum cre-
atinine of 1.5 mg/dL) and therefore did not receive follow-up as 
part of the study (Fig. 1). Therefore, 62 patients in the intention-
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to-treat (ITT) group were prescribed 0.2 mg of tamsulosin and 
reported 2 or more nightly voids at visit 0. Fifty-six of these 62 
patients were prescribed 0.4 mg of tamsulosin and were en-
rolled in the study as the full analysis set (FAS) when they 
showed intractable nocturia after taking 0.2 mg of tamsulosin 
for 1 month at visit 1. Ten patients dropped out at visits 2 and 3, 
and 46 patients completed the study. A single case of clinically 
insignificant orthostatic hypotension was reported as an ad-
verse event.

Primary and Secondary Endpoints
The patients’ mean age was 68 years and there were no statisti-
cally significant differences in any demographic parameters or 
symptom scores between the ITT and FAS groups (Table 1). All 
parameters except for nocturnal urine volume showed signifi-
cant improvements at visits 1, 2, and 3 compared to baseline af-
ter the patients were enrolled in the study and were prescribed Fig. 1. Study diagram.

64 Assessed for eligibility

62 Enrolled (Intention to treat set)

56 Enrolled (Full analysis set)

51 Received tamsulosin 0.4 mg

46 Study completion (per protocol)

End of study

2 Excluded
  1 Did not meet inclusuion criteria

6 Excluded
  6 Consent withdrawal

5 Excluded
  4 Lost to follow up

5 Excluded
  4 Consent withdrawal
  1 Discontinued intervention
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re

en
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g
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Table 1. Patient demographics and baseline characteristics				  

Variable ITT population (n=62) FAS population (n=46)

Age (yr) 68.44±8.73 68.02±8.69
Height (cm) 167.95±5.99 168.51±5.82
Body weight (kg) 66.78±7.28 66.73±7.25
Comorbidity
   Hypertension
   Diabetes mellitus
   Sleep disorder
   Diabetes insipidus
   Previous prostate surgery
   Urinary tract infection

  
31 (50.0)
16 (25.8)

4 (6.5)
0 (0)
5 (8.1)
0 (0)

  
23 (50.0)
11 (23.9)

3 (6.5)
0 (0)
2 (4.3)
0 (0)

Glomerular filtration rate (mL/min/1.73 m2) 80.29±18.08 81.81±19.20
Serum creatinine (mg/dL) 0.92±0.15 0.91±0.16
Total prostate volume (mL) 27.43±10.72 28.4±12.03
Transitional prostate volume (mL) 11.32±8.59 11.94±9.96
Voiding diary parameters
   24-Hr total urine volume (mL)
   Nocturnal urine volume (mL)
   Total number of nightly voids for 3 days

  
1,774.71±536.70

701.54±316.06
10.98±2.06

  
1,835.38±584.76

711.38±365.22
11.19±2.21

OABSS questionnaires
   Total
   Question 2 (urgency)

  
6.5±2.52

2.81±0.40

  
6.23±2.65
2.82±0.39

IPSS questionnaires
   Total
   Nocturia

  
20.12±7.22

3.39±0.97

  
19.43±8.05

3.22±0.85
N-QoL questionnaires 28.06±8.70 28.45±9.19

Values are presented as mean±standard deviation or number (%).				  
ITT, intention-to-treat; FAS, full analysis set; OABSS, Overactive Bladder Symptom Score; IPSS, International Prostate Symptom Score; N-QoL, 
nocturia quality of life.		
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Table 2. Change of parameters at follow-up visits compared to baseline	

Variable Visits Mean±SD
P-value

V0 (baseline) V1 (baseline)

No. of nightly voids V0
V1
V2
V3

2.71±0.92
2.60±0.88
2.08±0.95
1.98±0.98

Baseline
0.198
0.285a)

0.008a)

-
Baseline

<0.001*
<0.001*,a)

IPSS total score V0
V1
V2
V3

20.12±7.22
18.16±7.19

15.2±7.79
13.40±7.09

Baseline
0.097a)

0.002*,a)

0.001*,a)

-
Baseline

<0.001*,a)

<0.001*,a)

IPSS nocturia score V0
V1
V2
V3

3.40±0.97
3.10±1.00
2.61±1.04
2.40±1.08

Baseline
0.034*,a)

<0.001*,a)

<0.001*,a)

-
Baseline

<0.001*
<0.001*

OABSS total score V0
V1
V2
V3

6.5±2.53
6.26±2.27
5.14±2.82
4.74±2.71

Baseline
0.562a)

0.051a)

0.003*

-
Baseline
0.002*,a)

<0.001*
OABSS urgency score V0

V1
V2
V3

2.81±0.40
2.61±0.52
2.32±0.77
2.11±0.86

Baseline
0.013*,a)

0.012*,a)

<0.001*,a)

-
Baseline
0.008*,a)

<0.001*,a)

Nocturnal urine volume V0
V1
V2
V3

701.54±316.06
667.14±231.65
602.34±228.02
631.70±264.30

Baseline
0.987
0.410a)

0.808a)

-
Baseline
0.044*
0.31

ICIQ-N bothersomeness V0
V1
V2
V3

8.16±2.19
7.13±2.54
5.74±3.22
5.36±3.17

Baseline
0.063a)

0.025*,a)

0.025*,a)

-
Baseline
0.003*,a)

<0.001*,a)

V0, no enrollment with prescription of tamsulosin 0.2 mg; V1, patient enrollment with prescription of tamsulosin 0.4 mg; V2, visit after 1-month 
medication of tamsulosin 0.4 mg; V3, after 2 months medication of tamsulosin 0.4 mg.				  
SD, standard deviation; IPSS, International Prostate Symptom Score; OABSS, Overactive Bladder Symptom Score; ICIQ-N, International Consulta-
tion on Incontinence Questionnaire-Nocturia. 
*P<0.05, a)Wilcoxon signed-rank test.	

Table 3. Multiple logistic linear regression analysis				  

Variable OR SE P-value 95% CI

Age 0.91 0.09 0.354 0.755–1.106
Creatinine 37.57 226.32 0.547 0–5.04×106

Na level 0.41 0.17 0.037* 0.178–0.946
K level 2.24 3.61 0.615 0.096–52.325
Nocturnal urine volume 0.99 0.01 0.025* 0.978–0.998
No. of voids 1.01 0.01 0.024* 1.002–1.022
Maximal bladder capacity 1.01 0.01 0.103 0.998–1.027
OABSS (Total) 0.05 0.08 0.065 0.002–1.206
OABSS (urge incontinence) 7.08 6.61 0.036* 1.135–44.163

OR, odds ratio; SE, standard error; CI, confidence interval; OABSS, Overactive Bladder Symptom Score.				  
*P<0.05.		
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0.4 mg of tamsulosin for 1 or 2 months. No patients showed 
>50% improvement of nocturia at visit 1 compared to visit 0. 
After being prescribed 0.4 mg of tamsulosin, the proportions of 
the patients with a>50% reduction of nocturia were 23.9% (11 
of 46) and 22.7% (10 of 44) in the FAS group at visits 2 and 3, 
respectively (Table 2).
  Treatment satisfaction of PPTB was rated as “not effective,” 
“slightly effective,” and “very effective” by 12 (19.4%), 29 (46.8%), 
and 10 patients (16.1%) at visit 2 and by 9 (14.5%), 29 (46.8%), 
and 9 patients (19.4%) at visit 3, respectively. The GRA scores 
were 4.92±1.15 at visit 2 and 5.11±1.05 at visit 3.

Predictors of the Effective Treatment Group
Multivariate logistic regression analysis showed that a low se-
rum sodium level (odds ratio [OR], 0.41; 95% CI, 0.178–0.946; 
P=0.037), nocturnal urine volume (OR, 0.99; 95% CI, 0.978–
0.998; P=0.025), number of voids (OR, 1.01; 95% CI, 1.002–
1.022; P=1.01), and the OABSS score of urge incontinence (OR, 
7.08; 95% CI, 1.135–44.163; P=0.036) were significant predic-
tors of 0.4 mg of tamsulosin having a significant improvement 
of nocturia that was refractory to 0.2 mg of tamsulosin (Table 3).

DISCUSSION

Previous studies have reported the efficacy of low-dose (0.2 mg) 
tamsulosin for patients with nocturia in Asian countries. Previ-
ous studies of the efficacy of 5 mg of terazosin reported 25%–
39% efficacy for nocturia and improvement of nocturia by 
>50% in 17% of patients [15]. The MTOPS (Medical Therapy 
of Prostatic Symptoms) study reported statistically significant 
improvements of nocturia by 0.77 times in a group of patients 
receiving 4 mg of doxazosin and by 0.80 times in a combination 
group of doxazosin and finasteride, compared to improvement 
of nocturia by 0.61 times in the placebo group. However, this 
difference seems to be clinically insignificant [16]. Another 
study investigating the efficacy of 10 mg of alfuzosin showed 
significant improvement of nocturia by 0.3 times compared to 
the placebo group [17]. A limitation of these studies is that they 
used the IPSS questionnaire to evaluate nocturia instead of us-
ing a voiding diary, as a voiding diary provides more informa-
tion regarding patients’ nocturia status than the IPSS question-
naire. An additional limitation of these studies is that they did 
not evaluate other factors, such as patients’ prostate size, the 
improvement of LUTS with concomitant nocturia, treatment 
satisfaction, and quality of sleep.

  In the results of a previous study regarding the administration 
of 0.2 mg of tamsulosin, Yoshida et al. [12] reported that the pa-
tients showed improvements in nocturia and nocturnal poly-
uria. In particular, in the responder group, it was reported that 
nocturia had decreased by (on average) 1.4 times, nocturnal 
urine volume had decreased, and the undisturbed sleep period 
was prolonged. Two mechanisms were proposed to explain the 
efficacy of tamsulosin for improving nocturia. The first mecha-
nism was urethral/prostatic alpha-1 receptor inhibition, which 
alleviated the functional obstruction in the urethra. The second 
mechanism was the inhibition of urethral sensory nerve activa-
tion via reduction of urethral resistance, which resulted in im-
provements in bladder compliance, storage symptoms, and 
quality of sleep. These mechanisms may also improve the circa-
dian rhythm of arginine vasopressin and nocturnal polyuria. 
This possibility was supported by another previous study that 
demonstrated a possible role of alpha-1A and alpha-1D recep-
tors as the main pathway of vasoconstriction of the renal artery 
[18,19]. A recent study by Kojima et al. [9] showed that the ad-
ministration of 0.2 mg of tamsulosin, which is a selective alpha-
1A inhibitor, in the morning, maintained its efficacy on nocturia 
and nocturnal polyuria for 2 years. However, another study by 
Yoshimura et al. [20] on efficacy of 0.2 mg of tamsulosin for 
nocturia reported only a 17.9% improvement in nocturia (on 
average), which was the least improvement shown by any symp-
tom in the IPSS questionnaire. Yoshida et al. [12] also reported 
that nocturia at night only improved by 0.7 times. Furthermore, 
nocturnal urine volume did not improve in 39.3% of patients 
with nocturia that did not respond to 0.2 mg of tamsulosin. The 
results of the current study were similar, in that nocturnal urine 
volume only showed a statistically significant improvement at 
visit 2 compared to baseline. Furthermore, no improvement was 
found at visit 3. This may have been because the patients with 
nocturia did not change their fluid intake patterns.
  Logistic regression analysis showed that patients with urge 
incontinence were 7 times more likely to report improvement in 
nocturia than those without urge incontinence. This may also 
have been because severe LUTS, including concomitant urge in-
continence and nocturia, can be improved by increasing the 
dose of tamsulosin. This result is consistent with that of a previ-
ous investigation, in which Tyagi et al. [21] reported an associa-
tion between urge incontinence and nocturnal polyuria in older 
women. Further studies should be conducted into whether in-
terventions to reduce nocturnal polyuria are associated with the 
duration of uninterrupted sleep and urge incontinence.
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Limitations
First, this was a single-arm, observational study that did not 
compare the efficacy of tamsulosin dose escalation with placebo 
or another drug for nocturia. However, the authors compared 
patients who reported that the treatment was “very effective” to 
those who reported lower levels of satisfaction, which may be 
helpful when considering tamsulosin dose escalation in patients 
with nocturia not responding to 0.2 mg of tamsulosin. Second, 
it is unclear why patients with lower levels of sodium were more 
likely to experience improvements in nocturia than others. Al-
though many investigators have already recognized that hypo-
natremia-related symptoms are common in elderly patients, es-
pecially those who are hospitalized or living in long-term care 
facilities [22], the patients enrolled in this study did not show 
hyponatremic symptoms at the beginning of this study. Further 
investigation is needed to clarify the effect of sodium levels on 
nocturia, although tamsulosin dose escalation seems to be safer 
than using antidiuretic hormone agents for patients with low 
levels of sodium.
  In conclusion, dose escalation to 0.4 mg of tamsulosin yield-
ed overall improvements in terms of the number of nightly 
voids, IPSS scores, OABSS scores, and ICIQ-N scores. However, 
it did not show an additional effect on reducing nocturnal urine 
volume in patients with nocturia compared to 0.2 mg of tamsu-
losin. Dose escalation may result in significant improvements 
in nocturia in>20% of patients and may be especially helpful 
for patients with lower levels of sodium and urge incontinence.
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