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at month 24, dutasteride therapy resulted in a greater pro-
portion of subjects with nocturia improvement compared 
with placebo (p ≤ 0.05), with the largest treatment group 
differences in subjects with a baseline nocturia score of 2 
or 3. Among patients with significant nocturia at baseline 
(score ≥2), significantly more subjects with dutasteride 
versus placebo had a score <2 at month 24 (26 vs. 19 %, 
p < 0.001).
Conclusions  After 24 months of treatment, dutasteride 
treatment provided significantly greater improvements 
in nocturia, and less worsening, compared with placebo, 
primarily in subjects with two or three nocturia epi-
sodes per night. Studies specifically designed to assess 
nocturia are required to prospectively confirm these 
findings.
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Introduction

The International Continence Society (ICS) defines noc-
turia as the complaint that an individual wakes at least 
once at night to void [1]. Frequently voiding twice or more 
per night can have a substantial impact on an individual’s 
quality of life (QoL), with sleep disruption leading to 
chronic fatigue [2, 3]. In addition, nocturia is associated 
with an increased risk of falls and fractures, as well as 
mortality [4, 5].

Nocturia is one of the most frequently reported and 
bothersome symptoms for patients with lower urinary 
tract symptoms suggestive of benign prostatic hyperpla-
sia (LUTS/BPH) [2, 3, 6]. Options for the medical man-
agement of LUTS/BPH include 5α-reductase inhibitors 

Abstract 
Purpose  To assess the impact of dutasteride compared 
with placebo on nocturia in men with lower urinary tract 
symptoms suggestive of benign prostatic hyperplasia, using 
pooled data from dutasteride phase III studies.
Methods  Nocturia was assessed using Question 7 of 
the International Prostate Symptom Score questionnaire. 
Efficacy measures included: mean change in nocturia at 
24 months; proportion of patients with improvement/wors-
ening in nocturia; nocturnal voiding frequency at baseline 
and study end, overall and by baseline subgroups; and noc-
turnal voiding frequency <2 at study end in patients with 
baseline score ≥2.
Results  In total, 4,321 patients with a mean age of 
66  years were evaluated. From month 12 onwards, mean 
nocturia improvements were significantly superior with 
dutasteride than with placebo (p ≤ 0.05). Reduction in noc-
turia was significantly better with dutasteride than with pla-
cebo across all baseline subgroups tested (p ≤ 0.05). Also 
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(5ARIs), either as monotherapy or in combination with α1-
adrenoceptor antagonists (α1-blockers) [7]. Two 5ARIs are 
currently available for clinical use, finasteride and dutas-
teride. A 2010 systematic review reported that finasteride 
did not significantly reduce nocturia compared with pla-
cebo and that α1-blockers were significantly better than fin-
asteride for improving nocturia [8]. Dutasteride is a 5ARI 
that has been shown in phase III studies to significantly 
improve LUTS/BPH [9, 10]. However, data on the impact 
of dutasteride on nocturia are limited. Here, we assess the 
impact of dutasteride on nocturia using Question 7 of the 
International Prostate Symptom Score (IPSS) and pooled 
data from 2-year phase III studies.

Patients and methods

Study designs and patient population

The dutasteride phase III programme consisted of three 
identical, randomised studies (ARIA3001, ARIA3002, 
ARIA3003) comparing dutasteride 0.5  mg (n  =  2167) 
with placebo (n = 2,158); study designs were reported in 
detail previously [9]. Subjects eligible for inclusion in the 
trials were men aged ≥50 years with a confirmed clinical 

diagnosis of ‘BPH’, an IPSS ≥12, prostate volume ≥30 cc, 
PSA 1.5–10  ng/ml, a maximum urinary flow rate (Qmax) 
≤15 ml/s, and a minimum voided volume of ≥125 ml. Men 
with use of an α-blocker within 4 weeks of study start, or 
any prior use of a 5ARI, were excluded.

Assessments and statistical analysis

The prevalence of nocturia was assessed with Question 7 
of the IPSS, which asks: During the last month, how many 
times did you most typically get up to urinate from the time 
you went to bed at night until the time you got up in the 
morning? Responses range from 0 to 5, as follows: none 
(0), 1 time (1), 2 times (2), 3 times (3), 4 times (4), 5 or 
more times (5).

Dutasteride was compared with placebo for the follow-
ing: mean changes in nocturia over time up to study end 
(24 months) using a generalised linear model; the propor-
tion of patients with improvement or worsening (decrease/
increase of ≥1 unit score) in nocturia (Fisher’s exact 
test), using the last observation carried forward (LOCF) 
approach; nocturnal voiding frequency at baseline and 
study end (24  months), overall and by various baseline 
subgroups (t tests from the general linear model), using 
the LOCF approach; and nocturnal voiding frequency <2 

Table 1   Patient demographics and baseline characteristics by IPSS Question 7 score; data reported as mean (SD)

BII BPH impact index, IPSS International Prostate Symptom Score, Qmax maximum urinary flow rate, PSA prostate-specific antigen, SD standard 
deviation
a  n = 107
b  n = 924
c  n = 928
d  n = 1,460
e  n = 1,452
f  n = 1,040
g  n = 1,037
h  n = 443
i  n = 440
j  n = 442
k  n = 330

Demographic parameter All IPSS Question 7 score

0 1 2 3 4 5

Total n = 4,321 Total n = 108 Total n = 929 Total n = 1,465 Total n = 1,043 Total n = 444 Total n = 332

Age (years) 66.3 (7.5) 63.6 (7.2) 65.0 (7.1) 66.1 (7.4) 67.5 (7.5) 67.3 (7.7) 65.7 (7.5)

IPSS 17.1 (6.0) 12.4 (5.6) 13.9 (5.2) 16.3 (5.2) 18.7 (5.5) 20.9 (5.8)h 21.0 (6.8)

Qmax (ml/s) 10.2 (3.5) 10.9 (4.1) 10.3 (3.7) 10.2 (3.5) 10.1 (3.5) 10.1 (3.5) 10.5 (3.4)

Prostate volume (ml) 54.5 (22.9) 50.2 (18.0)a 54.0 (23.1)b 54.7 (23.0)d 54.8 (23.5)f 55.4 (23.0)i 53.8 (22.0)

PSA (ng/ml) 4.0 (2.1) 4.2 (3.0) 4.0 (2.2)c 4.0 (2.1) 3.9 (2.1) 3.9 (2.0) 4.0 (2.2)

BII 4.0 (2.8) 3.0 (2.3)a 3.0 (2.2)b 3.8 (2.6)e 4.7 (2.8)g 5.0 (3.0)j 4.8 (3.3)k
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at study end in those patients with a baseline nocturia score 
≥2 (Fisher’s exact test), using the LOCF approach. Statisti-
cal significance was defined as p ≤ 0.05. Safety data from 
these studies have been reported previously [9, 10].

Results

Patient demographics and baseline characteristics

In total, 4321 patients had an IPSS Question 7 score at 
baseline. Mean (SD) IPSS Question 7 score at baseline 
was 2.4 (1.21) in the dutasteride group and 2.4 (1.23) in 
the placebo group. Patient demographics and baseline 
characteristics across each IPSS Question 7 score category 

are shown in Table 1. Overall IPSS score rose according to 
increasing severity of nocturia, with a trend for increasing 
BPH Impact Index (BII) and decreasing Qmax. 

The majority of patients in each treatment group (79–
80 %) had an IPSS Question 7 score of 1–3; 18 % patients 
had a score of 4 or 5 (Fig. 1). Only 2–3 % of patients were 
free of nocturia at baseline. The proportion of patients 
with a baseline IPSS Question 7 score of ≥2 was 77 % in 
the dutasteride group and 75 % in the placebo group. 

Improvements in nocturia

From month 12 onwards, mean improvements in nocturia 
were significantly superior (p  ≤  0.05) with dutasteride 
than with placebo (Fig.  2). At month 24, the mean (SD) 
IPSS Question 7 score was 2.1 (1.25) in the dutasteride 
group and 2.3 (1.24) in the placebo group (adjusted mean 
change from baseline was −0.28 in the dutasteride group 
and −0.11 in the placebo group; mean treatment difference 
−0.17, 95 % CI −0.24 to −0.10). Also at month 24, dutas-
teride therapy resulted in a greater proportion of subjects 
with nocturia improvement compared with placebo treat-
ment (p  ≤  0.05), with the largest treatment group differ-
ences noted in subjects with a baseline nocturia score of 
2 or 3 (Table 2). Among those with significant nocturia at 
baseline (score ≥2), 48 and 40 % of patients in the dutas-
teride and placebo groups, respectively, showed improve-
ment at month 24 (p < 0.001). Also in this subgroup, sig-
nificantly more subjects in the dutasteride group than in the 
placebo group had a score of <2 at month 24 (26 vs. 19 %, 
p < 0.001). 
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Worsening/no change of nocturia

Compared with placebo (26 %), dutasteride therapy (21 %) 
resulted in a significantly smaller (p ≤ 0.05) proportion of 

patients with worsening of nocturia (Table 2). The propor-
tion of patients who experienced ‘no change’ of nocturia 
symptoms was numerically greater (p = 0.40) in the dutas-
teride group (43 %) than in the placebo group (41 %).

Table 2   (A) IPSS Q7 score at baseline and month 24 (LOCF) and (B) distribution of patients with improvement, no change or worsening in 
IPSS Q7 score at month 24, by baseline IPSS Q7 score (LOCF)

Note that patients with a score of 0 cannot experience improvement, and patients with a score of 5 cannot experience worsening

* p ≤ 0.05 versus placebo

Baseline score End point (month 24)

Frequency N 0 1 2 3 4 5

(A)

Dutasteride

0 57 32 14 7 3 1 0

1 447 32 255 105 30 3 22

2 737 29 233 323 102 26 24

3 501 12 74 172 183 39 21

4 228 5 27 39 68 50 39

5 151 4 34 27 32 17 37

Placebo

0 50 27 12 7 2 1 1

1 471 29 247 124 40 15 16

2 700 10 169 327 138 35 21

3 518 4 55 143 214 67 35

4 206 5 22 34 69 47 29

5 178 5 34 27 32 34 46

Baseline score End point (month 24)

Frequency N Improvement N (%) No change N (%) Worsening N (%)

(B)

Dutasteride

0 57 0 (0) 32 (56 %) 25 (44 %)

1 447 32 (7 %) 255 (57 %) 160 (36 %)

2 737 262 (36 %)* 323 (44 %) 152 (21 %)*

3 501 258 (51 %)* 183 (37 %) 60 (12 %)*

4 228 139 (61 %) 50 (22 %) 39 (17 %)

5 151 114 (75 %) 37 (25 %) 0 (0)

All 2,121 805 (38 %)* 880 (41 %) 436 (21 %)*

Baseline score End point

Frequency N Improvement N (%) No change N (%) Worsening N (%)

Placebo

0 50 0 (0) 27 (54 %) 23 (46 %)

1 471 29 (6 %) 247 (52 %) 195 (41 %)

2 700 179 (26 %) 327 (47 %) 194 (28 %)

3 518 202 (39 %) 214 (41 %) 102 (20 %)

4 206 130 (63 %) 47 (23 %) 29 (14 %)

5 178 132 (74 %) 46 (26 %) 0 (0)

All 2,123 672 (32 %) 908 (43 %) 543 (26 %)
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Treatment impact on nocturia score by baseline subgroups

At month 24, reduction in nocturia score was significantly 
better (p ≤ 0.05) with dutasteride than with placebo across 
all baseline subgroups tested (Fig. 3). 

Discussion

These post hoc analyses indicate that the 5ARI, dutasteride, 
was superior to placebo for improving nocturia. Improve-
ments were observed in the overall pooled population as 
well as in each baseline subgroup tested. In addition, more 
patients experienced improvement and fewer experienced 
worsening with dutasteride across the range of baseline IPSS 
Q7 scores.

These analyses show for the first time a small but sig-
nificant benefit for dutasteride compared with placebo for 
improving nocturia, as assessed by the IPSS Question 7. 
Improvement in nocturia with dutasteride relative to pla-
cebo has been indicated in an earlier analysis of the dutas-
teride phase III studies [11]; this pooled data analysis 
showed a small but statistically significant improvement 
in nocturia as assessed by Question 3 of the Symptom 
Problem Index (‘Has getting up at night to urinate been a 

problem for you?’). However, other studies involving fin-
asteride have not shown nocturia improvement relative to 
placebo [12, 13]. A post hoc analysis of randomised data 
comparing the plant extract PRO 160/120 and finasteride 
(see this journal issue) showed no significant difference 
between the treatments for effects on nocturnal voiding 
frequency [14].

The net improvement with dutasteride in our analyses 
was <0.3 episodes per night in the overall pooled popula-
tion and <0.3 episodes per night in the various baseline 
subgroups. Although the differences between dutasteride 
and placebo were statistically significant, the differences 
between the two groups were small. Therefore, the clinical 
benefit of dutasteride on nocturia reduction in the overall 
population of LUTS/BPH patients is likely to be relatively 
modest. However, some patients experienced substantial 
improvements in nocturia, and 35 % of men in the dutas-
teride group had a nocturia score of 0 or 1 at the end of the 
study (29 % of the placebo group; data not shown).

The net improvement with dutasteride over placebo we 
report is similar to that observed for the α-blocker silodosin 
[15] and the PDE-5 inhibitor tadalafil [16] in post hoc anal-
yses of placebo-controlled trials (see this journal issue). 
Also in this issue, combination therapy with dutasteride 
plus tamsulosin was shown to be significantly superior to 

-0.5-0.45-0.4-0.35-0.3-0.25-0.2-0.15-0.1-0.050

Previous  blocker use, Yes
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Fig. 3   Mean change from baseline in IPSS Question 7 score at month 24 by various baseline subgroups (LOCF)
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either monotherapy in a post hoc analysis of effects on noc-
turia using data from the CombAT study [17].

Among subjects with a baseline IPSS Question 7 
score ≥2, a significantly greater proportion of men 
treated with dutasteride reported improvement at the 
end of the study compared with those who received 
placebo. Also, significantly more of these patients who 
were treated with dutasteride had a score of <2 at study 
end compared with placebo. Waking to void twice or 
more per night can result in substantial QoL impair-
ment [6, 18]. Therefore, patients who achieve <2 voids 
per night are likely to have less bother from nocturia and 
improved QoL.

The post hoc nature of the analyses represents a limita-
tion of the data presented. An additional limitation is that 
nocturia was assessed using IPSS Question 7, rather than 
through voiding diaries (as recommended by the ICS); as 
a result, nocturnal polyuria or other urological and non-
urological causes of nocturia could not be excluded. Future 
studies should therefore include voiding diaries and pres-
sure flow analysis to determine the precise origin of noc-
turia. Also, use of the IPSS Q7 meant that it was not possi-
ble to assess the impact of the observed improvement with 
dutasteride on patients’ bother and QoL.

Conclusions

After 24 months, treatment with dutasteride provided sig-
nificantly greater improvements in nocturia, and less wors-
ening, compared with placebo, primarily in subjects with 
2 or 3 nocturia episodes per night. Further studies, spe-
cifically designed to assess nocturia, are required to pro-
spectively confirm these findings, and to assess the ulti-
mate benefits for QoL and other outcomes associated with 
nocturia.
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