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Purpose: Our aim was to prospectively analyze the 3-year outcomes of naftopidil treatment 

for patients with benign prostatic hyperplasia (BPH), including those who dropped out during 

follow-up and had retreatment for BPH after termination of the drug within 3 years.

Patients and methods: Naftopidil, 50 mg/d or 75 mg/d, was given to 117 patients having 

BPH aged 50 years and older who had international prostate symptom scores (IPSS) $8. They 

were prospectively followed for 3 years with periodic evaluation. If naftopidil was terminated, 

the reason was determined. For patients with termination, an outcome survey was done to 

evaluate the status of retreatment for BPH at 3 years.

Results: Twenty-five patients (21.4%) continued the same medication for 3 years. The total 

IPSS, quality of life index, BPH problem index, and maximum flow rate were significantly 

improved during 3 years. Treatment failure defined as symptomatic progression (an increase 

in the IPSS of $4 points compared to the baseline value), development of acute urinary reten-

tion, conversion to other α1-blockers, add-on of a 5α-reductase inhibitor, or conversion to 

surgery was observed in 41 patients (35.0%). In the univariate analysis, age, prostate volume, 

and serum prostate-specific antigen were predictors of treatment failure. Of the 50 patients who 

discontinued naftopidil during the follow-up, only 13 (26%) patients reported that they needed 

retreatment with α1-blockers and/or surgery within 3 years.

Conclusion: Long-term efficacy of naftopidil was observed, although older age, increased 

prostate volume, and elevated prostate-specific antigen at baseline were highly likely to result 

in treatment failure. Even after termination for various reasons, only a small portion of the 

patients needed retreatment for BPH within 3 years.

Keywords: benign prostatic hyperplasia, alpha 1-blocker, naftopidil, long-term outcome, 

treatment failure, retreatment

Introduction
We previously reported the results of a 5-year prospective study of tamsulosin, which 

has threefold higher affinity for α1A than for the α1D subtype in patients with lower 

urinary tract symptoms (LUTS), suggestive of benign prostatic hyperplasia (BPH).1 In 

that study, we found that 1) only a small portion of patients (approximately one-third) 

continued the same tamsulosin monotherapy for 5 years; 2) there was a long-term 

efficacy of tamsulosin in patients who could continue the monotherapy; and 3) a large 

prostate volume (PV) and a large amount of postvoid residual urine volume (PVR) at 

baseline were highly likely to result in the failure of the tamsulosin monotherapy.
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On the other hand, the long-term outcome of naftopidil, 

which has threefold higher affinity for α1D than for the α1A 

subtype, has never been prospectively investigated. In addi-

tion, although the tamsulosin study demonstrated that, aside 

from patients with treatment failure, .50% of patients quitted 

the medication for various reasons, including symptomatic 

improvement,1 the clinical course after the discontinuation 

remained unknown. Some patients might need retreatment 

for recurrence of LUTS or the development of complications 

such as acute urinary retention (AUR) induced by BPH.

Thus, we conducted a prospective multicenter study to 

evaluate the long-term efficacy of naftopidil as well as to 

predict the risk factors for treatment failure. In addition, the 

reasons for discontinuation of naftopidil and the need for sub-

sequent retreatment after discontinuation were determined.

Patients and methods
Patients having BPH/LUTS aged 50 years or older who had 

an international prostate symptom scores (IPSS) $8 were 

enrolled in this prospective multicenter study conducted 

between July 2006 and January 2013 (patients were 

recruited until September 2009) in Hokkaido, Japan. We 

excluded patients with prostate cancer and diseases that affect 

urinary conditions such as neurogenic bladder, bacterial 

prostatitis and urinary tract infection, AUR, and indwelling 

of a urethral catheter.

The IPSS, BPH problem index (BPI), and quality of 

life (QoL) index were evaluated at baseline. Digital rectal 

examination and serum prostate-specific antigen (PSA) 

determination were performed to screen for prostate cancer. 

PV (mL) was determined by transrectal or transabdominal 

ultrasound using the following formula:2

 

0 523. ×
×
×

anteroposterior diameter (cm)

transverse diameter (cm)

llongitudinal diameter (cm)  

(1)

The patients underwent uroflowmetry to evaluate the 

maximum flow rate (Q
max

, mL/s). PVR (mL) was measured 

by transabdominal ultrasound using the same formula as 

for PV.

Naftopidil, 50 mg/d or 75 mg/d, was given to the patients. 

The initial dosage of naftopidil was selected by the physi-

cian based on experience, disease severity, the patient’s age, 

comorbidity, etc. The patients were prospectively followed 

for 3 years with periodic evaluations as shown in Table 1. The 

dosage of naftopidil was adjusted when clinically necessary 

based on the experience of each urologist. T
ab
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weak stream, straining), QoL index, BPI, and Q
max

 were 

significantly improved during 3 years (Table 1). Although 

PVR significantly improved by 6 months, statistical signifi-

cance disappeared after 1 year. There were no significant 

changes in PV.

Of the 117 patients who were administered naftopidil, 

25 (21.4%) continued the same medication for 3 years 

(Figure 1). The remaining 92 patients (78.6%) discontinued 

the medication due to for-cause termination in 45 (38.5%) 

patients and loss to follow-up in 47 (40.2%) patients. The 

reasons for termination are indicated in Figure 1. Quitting 

the drug by conversion to other α1-blockers, addition of a 

5α-RI, or conversion to surgery due to insufficient efficacy 

was observed in 21 (17.9%), five (4.3%), and seven (6.0%) 

patients, respectively. The drug was terminated because 

of symptomatic improvement in 33 patients (28.2%). Six 

patients (5.1%) terminated medication because of adverse 

events (postural hypotension in two, dizziness in two, gastric 

discomfort in two).

Treatment failure was observed in 41 patients (35.0%) 

during the 3 years of follow-up. In addition to the 33 patients 

mentioned earlier who had conversion to other α1-blockers, 

addition of a 5α-RI, or conversion to surgery, eight (6.8%) 

patients showed symptomatic progression defined as an 

increase in the IPSS of $4 points compared to the baseline 

value. The baseline factors that influenced treatment failure 

were evaluated (Table 2). In the univariate analysis, age, PV, 

and PSA were factors predicting treatment failure. Since PV 

and PSA were correlated (r=0.424, P,0.0001), multivari-

ate analyses were done using age and PV (multivariate 1) 

and age and PSA (multivariate 2). Although neither age 

nor PV predicted treatment failure in the multivariate 1 

analysis, the baseline serum PSA value was selected as an 

independent factor predicting treatment failure in the multi-

variate 2 analysis. On the Kaplan–Meier curve, there was a 

significant difference in the treatment failure rates between 

patients aged $70 years and those aged ,70 years (P=0.028; 

Figure 2A) and between patients with PSA $1.8 ng/mL and 

those with PSA ,1.8 ng/mL (P=0.008; Figure 2B). Although 

there was no significant difference, patients with PV $35 mL 

tended to have treatment failure compared to those with 

PV ,35 mL (P=0.226; Figure 2C).

During follow-up, outcome analysis at 3 years was 

performed for the 50 patients who discontinued naftopidil 

for various reasons (Figure 1). Of them, 37 patients (74%) 

reported no events such as AUR and retreatment for BPH/

LUTS between the time of termination (9.2±10.2 months 

after administration) and 3 years in the outcome survey 

Discontinuation was defined as the sum of for-cause 

termination and loss to follow-up. If naftopidil had to be 

terminated during follow-up (for-cause termination), the 

reason was determined. If a patient did not come to 

the hospital to receive a prescription (loss to follow-up), a 

questionnaire asking the reason for not coming (improve-

ment in LUTS, no change/worsening of LUTS, development 

of adverse events, business, others) with the IPSS, QoL 

index, and BPI was mailed to the patient as described in the 

previous report.1

Treatment failure was defined as symptomatic progres-

sion (an increase in the IPSS of $4 points compared to the 

baseline value), the development of AUR, conversion to 

other α1-blockers, addition of a 5α-reductase inhibitor (RI), 

or conversion to surgery. An increased dosage of naftopidil 

was not considered to be treatment failure in this study.

For the patients who discontinued naftopidil during 

follow-up, whether events such as AUR and retreat-

ment for BPH/LUTS developed or not were evaluated at 

3 years after starting the naftopidil treatment by mail or 

telephone survey.

Differences in parameters between two time points and 

two groups were determined by the paired and the unpaired 

t-tests, respectively. The Cox proportional hazards model was 

used to estimate the relative risks of parameters. Rate esti-

mates were constructed using the Kaplan–Meier method. The 

log-rank test was used to evaluate the differences between the 

rates. Correlations between two parameters were determined 

by the Pearson product–moment correlation coefficient and 

evaluated by Fisher’s z transformation.

The present study was approved by the institutional review 

board of Sapporo Medical University (No 17–83). Written 

informed consent was obtained from all the participants.

Results
In this study, 117 patients were registered. Their mean age 

(±standard deviation) was 68.3 years (±6.6). The baseline 

characteristics of the patients are shown in Table 1. The 

mean PSA was 1.8±1.5 ng/mL (data were not available for 

four patients). Naftopidil, 50 mg and 75 mg, was initially 

given to 108 and nine patients, respectively. Among the 

108 patients receiving 50 mg of naftopidil, the dosage was 

increased to 75 mg for 20 patients and decreased to 25 mg for 

one patient. During the observation period, the dosage was 

not changed for any of the nine patients who were initially 

receiving 75 mg of naftopidil.

The total IPSS, storage symptom subscore (frequency, 

urgency, nocturia), voiding symptom subscore (intermittency, 

www.dovepress.com
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α

α

Figure 1 Outcomes of 117 patients until 3 years after administration of naftopidil.
Notes: Treatment failure was defined as symptomatic progression (an increase in the IPSS $4 points compared to the baseline value), development of AUr, conversion 
to other α1-blockers, add-on of a 5α-ri, or conversion to surgery. gray boxes indicate 50 patients who discontinued naftopidil during follow-up and had evaluation of the 
outcome at 3 years after starting naftopidil treatment.
Abbreviations: iPss, international prostate symptom scores; AUr, acute urinary retention; ri, reductase inhibitor; lUTs, lower urinary tract symptoms.

Table 2 cox proportional hazards model to predict factors for treatment failure

Variables Univariate Multivariate 1 Multivariate 2

Hazard ratio 95% CI P-value Hazard ratio 95% CI P-value Hazard ratio 95% CI P-value

Age 1.052 1.002–1.107 0.042 1.040 0.987–1.096 0.145 1.058 0.999–1.120 0.052
iPss 0.979 0.929–1.031 0.419
BPi 1.012 0.952–1.075 0.710
Qol index 1.308 0.899–1.902 0.161
Qmax 0.955 0.897–1.018 0.160
PVr 1.004 0.999–1.009 0.154
PV 1.021 1.003–1.039 0.021 1.016 0.997–1.035 0.102 – – –
PsA 1.215 1.048–1.410 0.010 – – – 1.185 1.020–1.378 0.027

Abbreviations: CI, confidence interval; IPSS, international prostate symptom scores; BPI, BPH problem index; BPH, benign prostatic hyperplasia; QoL, quality of life; PVR, 
postvoid residual urine volume; PV, prostate volume; PSA, prostate-specific antigen; Qmax, maximum flow rate.

(Table 3). On the other hand, 13 patients (26%) reported that 

they received retreatment with α1-blockers and/or surgery 

between the time of termination (6.7±4.8 months after admin-

istration) and 3 years. The average time between termination 

and retreatment was 19.4±17.4 months.

There were 33 patients whose reason for discontinuation 

was improvement in LUTS (Figure 1). Compared to the 

remaining 84 patients, they had better Q
max

 and smaller PV 

at baseline (Table 4). Although statistically insignificant, 

the 33 patients tended to have a lower IPSS and PSA than 

the remaining 84 patients. Of the 33 patients, eight (24.2%) 

received retreatment after discontinuation of naftopidil due 

to symptomatic improvement. There were no differences 

in the baseline age, PV, and PSA between patients with 

retreatment and those with no events (age, 68.5±3.7 years vs 

66.5±6.9 years, P=0.444; PV, 29.1±8.4 mL vs 28.9±8.7 mL, 

P=0.964; PSA, 1.2±1.4 ng/mL vs 1.3±1.6 ng/mL, P=0.822). 

Subsequent retreatment was not predicted by the baseline 

IPSS, QoL index, or BPI or by the IPSS, QoL index, or BPI 

at the last visit or after discontinuation (Table 5).
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Figure 2 rates of treatment failure by age, PV, and the values of serum PsA at baseline with naftopidil for 3-year follow-up determined by the Kaplan–Meier curve.
Notes: (A) Age: blue and black lines indicate patients aged $70 years (n=54) and those aged ,70 years (n=63), respectively, P=0.028. (B) PsA: blue and black lines indicate 
patients with PsA $1.8 ng/ml (n=44) and those with PsA ,1.8 ng/ml (n=69), respectively, P=0.008. (C) PV: blue and black lines indicate patients with PV $35 ml (n=39) 
and those with PV ,35 ml (n=78), respectively, P=0.226.
Abbreviations: PV, prostate volume; PSA, prostate-specific antigen.

Table 3 results of outcome survey at 3 years in 50 patients who 
quit medication during the follow-up period

Outcome Number of 
patients (%)

no events 37 (74)
retreatment

retreatment with α1-blockers 10 (20)

surgery after retreatment with α1-blockers 3 (6)

AUr 0 (0)
Total 50

Abbreviation: AUr, acute urinary retention.

Discussion
Naftopidil, with a threefold higher affinity for α1D- than 

for the α1A-adrenergic receptor subtype, is an α1-blocker 

that has been approved for clinical use for BPH/LUTS in 

Japan since 1999.3 It is also currently available in Korea, 

Table 4 comparison of baseline parameters between 33 patients 
who quit naftopidil due to improvement in lUTs and the remaining 
84 patients

Parameters Improvement 
in LUTS

Remaining 
patients

P-value

n=33 n=84

Age 67.0±6.3 68.8±6.7 0.194
iPss 16.0±6.4 18.2±5.5 0.066
Qol index 4.6±0.9 4.9±0.9 0.206
BPi 12.2±6.0 13.2±5.6 0.408
Qmax 13.6±5.8 10.5±4.7 0.004
PVr 54.7±48.2 68.7±69.1 0.291
PV 29.0±8.5 35.0±14.6 0.027
PsA 1.3±1.6 1.9±1.5 0.051

Notes: Differences in parameters between patients with improvement in lUTs and 
the remaining patients were determined by unpaired t-test. Data are presented as 
mean ± standard deviation.
Abbreviations: iPss, international prostate symptom scores; Qol, quality of life; 
BPi, BPh problem index; BPh, benign prostatic hyperplasia; PVr, postvoid residual 
urine volume; PV, prostate volume; PSA, prostate-specific antigen; LUTS, lower 
urinary tract symptoms; Qmax, maximum flow rate.
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the People’s Republic of China, and India. The short-term 

efficacy and safety of naftopidil are well known and sum-

marized in the several recent review articles.4–8 On the other 

hand, information on the long-term efficacy and safety of naf-

topidil monotherapy is extremely limited.9,10 To our knowl-

edge, the present study is the first report to prospectively 

evaluate the long-term outcome of naftopidil at 3 years.

In this study, the total IPSS, QoL index, BPI, and Q
max

 

were significantly improved during 3 years by naftopidil 

(Table 1). Not only voiding symptoms but also storage 

symptoms showed significant improvements. Only 5% of the 

patients quitted the medication because of adverse events, 

mainly due to postural hypotension. Thus, the long-term 

efficacy and safety of naftopidil were clearly demonstrated to 

be as good as those of other α1-blockers such as tamsulosin.1 

However, only 25 patients (21.4%) continued the same 

medication for 3 years. The results were comparable to our 

previous retrospective study indicating that only 19% of 

patients continued taking naftopidil at 4 years.9 Similarly, our 

previous prospective study using tamsulosin demonstrated 

that two-thirds of the men to whom tamsulosin was given 

terminated the medication by 5 years.1 Thus, we could con-

firm that all men who receive monotherapy with α1-blockers 

such as tamsulosin and naftopidil do not necessarily continue 

the same medication for a long time.

There were various reasons for discontinuation (Figure 1). 

For-cause termination, including treatment failure and loss to 

follow-up, was almost the same as in the tamsulosin study.1 

It has been reported that there is no significant difference 

in the proportion of self-discontinuation between naftopidil 

and tamsulosin.10 In addition, 29% of men who received 

naftopidil quitted the medication due to symptomatic 

improvement. This is also comparable to the 19% observed 

in the tamsulosin study.1 Thus, one-fifth to one-third of the 

patients using α1-blockers showed improvement in LUTS 

after short-term medication. Even after termination of the 

drug, LUTS evaluated by the IPSS, QoL index, and BPI were 

stable for ~1 year (Table 5), similar to the results of the tam-

sulosin study.1 Considering factors predicting symptomatic 

improvement in the tamsulosin study, the 21 patients who 

terminated the drug because of symptomatic improvement 

were younger and had lower PSA at baseline than the remain-

ing 91 patients.1 The PV of the former was smaller than that 

of the latter although there was no significant difference. In 

the present study, baseline Q
max

 and PV were significantly 

different between the two groups (Table 4). Although there 

were no significant differences, the IPSS and PSA showed 

marginal significance. Thus, patients who had less severe 

subjective and objective symptoms at baseline were likely 

to achieve symptomatic improvement during follow-up in 

short-term α1-blocker monotherapy.

One of the main purposes of the present study was to 

determine the status of retreatment after discontinuation 

of naftopidil for various reasons, including symptomatic 

improvement, as it has not been evaluated in detail previ-

ously. Only 26% of the 50 men who quitted the medication 

needed retreatment with an α1-blocker and/or surgery 

(Table 3). In the 33 patients whose reason for discontinuation 

was symptomatic improvement, there were no differences in 

baseline age, PV, and PSA between the eight patients with 

retreatment and the 25 patients with no events. Yokoyama 

et al11 reported changes in subjective and objective symp-

toms after discontinuation of α1-blockers in 60 patients who 

agreed to stop the drugs once their symptoms improved. Dur-

ing follow-up, 18 (30%) patients required retreatment within 

12 months after discontinuation, whereas 42 patients (70%) 

maintained good urinary condition without retreatment for 

12 months. Although they reported that the PV was smaller 

and the serum PSA value was lower just before discontinua-

tion in patients without retreatment than in those with it, our 

study failed to identify factors at baseline and the last visit 

predicting subsequent retreatment. However, the majority of 

men who quit medication due to symptomatic improvement 

Table 5 changes in iPss in 33 patients whose reason for 
discontinuation was improvement in lUTs

Parameters No events 
(n=25)

Retreatment 
(n=8)

P-value

iPss
Baseline 15.9±6.9 16.4±4.7 0.864
last visit 5.4±3.2** 7.2±4.8*** 0.370
After discontinuation 5.7±4.3* 5.8±8.5**** 0.967

Qol index
Baseline 4.5±0.8 5.0±1.2 0.209
last visit 1.4±0.8* 2.0±1.1*** 0.191
After discontinuation 2.6±1.3**,***** 2.3±1.4**** 0.643

BPi
Baseline 12.6±6.0 10.7±6.0 0.462
last visit 3.1±3.3** 5.0±4.2 0.356
After discontinuation 4.8±4.2*** 6.2±5.8 0.551

Notes: *P,0.0001, **P,0.001, ***P,0.01, ****P,0.05 vs baseline (paired t-test). 
no differences were observed in the iPss, Qol index, and BPi between the last visit 
and after discontinuation in both no events and retreatment groups, except in the 
Qol index in the no events group (*****P=0.011 vs last visit [paired t-test]). Times 
between baseline and the last visit were 11.0±11.5 months and 5.1±2.1 months in 
the no events and retreatment groups, respectively (P=0.166). Times between the 
last visit and after discontinuation were 16.7±11.5 months and 13.1±4.0 months 
in the no events and retreatment groups, respectively (P=0.435). Differences in 
parameters between no events and retreatment were determined by unpaired 
t-test. Data are presented as mean ± standard deviation.
Abbreviations: iPss, international prostate symptom scores; lUTs, lower urinary 
tract symptoms; Qol, quality of life; BPi, BPh problem index; BPh, benign prostatic 
hyperplasia.
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may have durable improvement in LUTS even after termina-

tion of α1-blockers.

In the present study, treatment failure was observed in 

35% of the patients during 3 years, whereas it occurred in 

18.8% during 5 years in the tamsulosin study.1 However, 

the definition of treatment failure was different between the 

studies. In the tamsulosin study, it was defined as disease 

progression (PVR $200 mL, AUR, febrile urinary tract infec-

tion, or hydronephrosis due to bladder outlet obstruction with 

or without azotemia), conversion to another α1-blocker, or 

conversion to surgery. Since the baseline PVR amount was 

not one of the inclusion criteria for the present study, some 

patients had PVR of $200 mL even at baseline. In addition, 

since the 5α-RI dutasteride was approved in Japan in 2009, 

some patients whose PV was $30 mL had a chance to receive 

add-on of dutasteride during follow-up if naftopidil mono-

therapy was ineffective. Furthermore, the Medical Therapy 

of Prostatic Symptoms (MTOPS)12 and the Combination of 

Avodart® and Tamsulosin (CombAT)13 studies used symptom 

deterioration of the IPSS $4 points as a parameter on two 

consequent visits to indicate clinical progression, although 

we did not confirm it by readministration of the IPSS within 

4 weeks. Thus, it is impossible to directly compare the results 

derived from these two prospective studies. However, quite 

a few patients had treatment failure of α1-blocker mono-

therapy during the long-term follow-up, as indicated in 

larger studies.12,13

Finally, we analyzed risk factors that could predict 

treatment failure. In the tamsulosin study,1 although several 

dynamic variables after treatment such as the changes in 

the IPSS and QoL index at 3 months were evaluated, only 

static variables at baseline were evaluated in the present 

study because a substantial number of the patients dropped 

out during the first 3 months. The PV at baseline was not a 

significant factor for treatment failure, although PSA, which 

is a surrogate marker for PV, was the sole factor in the 

multivariate analysis. Previously, we reported that baseline 

PV was the most frequently observed and/or the strongest 

static variable to predict treatment failure of α1-blockers 

according to a prospective 5-year tamsulosin study1 and a ret-

rospective 4-year naftopidil study.9 This difference in results 

may be due to the differences in the follow-up period. In the 

MTOPS study, the curves of the cumulative incidences of 

AUR and invasive therapy for BPH in a doxazosin arm and 

a finasteride arm started to separate from 2.5 years to 3 years 

after baseline.12 Thus, 3 years may not be long enough to 

evaluate the long-term outcome of α1-blocker monotherapy, 

which is probably affected by baseline PV.

Conclusion
This is the first study to prospectively evaluate the clinical 

courses of patients who received naftopidil for BPH/LUTS, 

including those who dropped out during follow-up. Data 

were also collected from the patients who quit medication at 

the time point scheduled as the final examination at 3 years. 

Although the small number of patients enrolled and two 

initial dosage of naftopidil used are major limitations, the 

study provides information on the long-term clinical outcome 

of naftopidil monotherapy for patients with BPH/LUTS as 

well as risk factors for treatment failure.
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