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Abstract : Nocturia is one of the most bothersome symptoms of benign prostatic hyperplasia
(BPH) that can cause deteriorate quality of life. We compared the efficacy of a selective
cyclooxygenase (COX)—2 inhibitor (meloxicam) with anticholinergic (propiverine HCI) for the
patients with BPH who have complained of refractory nocturia. Sixty BPH patients with two or
more episodes of nocturia, despite standard medication, were enrolled in this prospective study.
The patients were randomized to receive either a single meloxicam 7.5 mg (32 patients) or a
propiverine HCI 20 mg (28 patients) before sleep for 2 weeks. The efficacy assessments were
based on data in the patients' frequency—volume chart for three days before and after the
treatment. Results were compared between the selective COX—2 inhibitor group and the
anticholinergic group. The frequency of nocturia decreased —1.7 £ 0.8 (p=0.000) and —-0.9 *
0.9 (p=0.000) episodes after 2 weeks in the selective COX—2 inhibitor and the anticholinergic
groups, respectively. The nocturnal urine volume was decreased —163.6 £ 194.9 mL in the
selective COX—2 inhibitor group (p=0.000) and —9.4 £ 45.2 mL in the anticholinergic group
(p=0.281). At daytime, however frequency and urine volume did not show any differences
between both groups. The nocturnal functional bladder capacity was significantly increased from
223.2 £ 41.5 mL to 269.6 £ 48.5 mL in anticholinergic group (p=0.000), but not for the selective
COX~—2 inhibitor group (from 254.4 £ 39.4 mL to 261.5 = 48.6 mL, p=0.281). In conclusion,
selective COX—2 inhibitor is a more effective treatment than anticholinergic for the treatment of
refractory nocturia in patients with BPH. The main mechanism of COX—2 inhibitor for decreasing
nocturia may be the reduction of nocturnal urine production. The anticholinergic also can reduce
nocturia by increasing nocturnal functional bladder capacity.
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Introduction

Nocturia is a major problem in the patients
with lower urinary tract symptoms (LUTS)
and results in a deteriorated quality of life for
patients with benign prostatic hyperplasia
(BPH). The standard treatments for BPH such
as alpha blockers or 5—alpha reductase
inhibitors (5—ARI) have treated nocturia, but
they are insufficient. Even if these drugs are
used, nocturia reduced by 50% or more in
only 25—=39% of cases [1]. Even in a study
that had a follow—up over 4 years, nocturia
improved by 1 or more times in only 42—47%
of case [2]. Although antidiuretics are
effective against nocturia, there is concern
about their long—term safety for elder
patients [3,4].

Recently, a number of studies have
suggested that non—steroidal anti—
inflammatory drugs (NSAIDs) are effective
against nocturia [5—7]. Some studies have
suggested that selective cyclooxygenase
(COX) —2 inhibitors were an effective way of
treating refractory nocturia in patients with
BPH [8]. However, other studies suggested
that anticholinergics are an effective
treatment for nocturia [9,10]. However there
has been no report comparing the efficacy of
NSAIDs and anticholinergics in treating
nocturia. So we performed this study to
compare the efficacy of a selective COX—-2
inhibitor with an anticholinergic in patients
with BPH who suffered from refractory
nocturia despite their standard BPH
medication.
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Materials and Methods

A study for 60 patients with BPH was
conducted from February to December of
2008. All the patients had used the alpha
blocker alone or alpha blocker with 5—ARI for
more than six months, but still complained 2
or more episodes of nocturia. Exclusion
criteria were patients with urinary tract
infection, prostate or bladder tumor, urethral
stricture, neurogenic bladder, gastrointestinal
ulcer and bleeding or severe concomitant
condition threatening life; who underwent
urethral reconstructive surgery, pro-—
statectomy or non—medical treatment for
prostate; or hypersensitive to NSAIDs.

The patients were randomly divided into
selective COX—2 inhibitor (COX—-2I) group
(n=32) and anticholinergic (AC) group
(n=28) and each group is treated with
meloxicam 7.5 mg or propiverine HCI 20 mg
once every day before sleep for 2 weeks,
respectively. All the patients were instructed
to fill out International Prostate Symptom
Score (IPSS) and keep 3—day frequency-—
volume chart before and after the treatment.

Frequency of nocturia, nocturnal urine
volume, daytime frequency, daytime urine
volume, nocturnal functional bladder capacity
(FBC) and IPSS were compared between both
groups. Also, the adverse effects were
recorded. Statistical analysis was performed
by using t—test and considered significant at
P<0.05.

Results

Mean ages were 68.8 and 65.0 years old in
the COX—2I group and the AC group,
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respectively. Previous medical treatments for
BPH were alpha blocker alone in 20 and 18
patients, and combination treatment with alpha
blocker and 5—ARI in 12 and 10 patients in
both groups, respectively. There was no
difference in baseline IPSS and parameters in
voiding diary in two groups.

Of 32 patients in the COX-2I group, 14
patients (43.8%) experienced a reduction in
nocturia by two or more episodes, and 11
patients (34.3%) experienced 1~2 episodes
of reduction. And 7 patients (21.9%) showed
less than an episode of reduction. No subjects
experienced increased nocturia. Of 28
patients in the AC group, 4 patients (14.3%)
experienced a reduction in nocturia by two or
more episodes, and 7 patients (25.0%)
experienced 1~2 episodes of reduction. And
17 patients (60.7%) showed less than an
episode of reduction. No patients experienced
a reduction in nocturia by three or more
episodes or increased nocturia (Table 1).

Table 2 shows the results of 2—week
treatment in frequency—volume chart
parameters. The frequency of nocturia
decreased from 3.9 * 1.0 to 2.2 £ 0.5
(p=0.000) and from 3.6 £ 0.9 to 2.7 £ 0.4

(p=0.000) in the COX—2I group and the AC
group, respectively. The COX—-2I group
showed more reduction of nocturia than the
AC group (=1.7 £ 0.8 vs =0.9 £ 0.9)
(p=0.000).

Changes of nocturnal urine volumes were
—163.6 £ 194.9 mL and —9.4 * 45.2 mL in
both groups, respectively. The nocturnal urine
volume decreased significantly in the COX—21
group (p=0.000), but not significantly in the
AC group.

No difference was found in the changes of
daytime frequency between both groups, and
baseline and after 2—week treatment in each
group (p=0.089 and 0.752 in the COX-2I
group and the AC group, respectively). The
daytime urine volume increased by 99.4 *
255.3 mL in the COX—2I group (p=0.035) and
44.0£293.8 mL in the AC group (p>0.05).
But there was no difference between both
groups.

The nocturnal and daytime FBC were
significantly increased in the ACs group
(p=0.000). But the COX~-2I group showed no
differences in nocturnal and daytime FBC
between baseline and after 2 weeks of
treatment.

Table 1. Changes in number of nocturia in selective COX-2 inhibitor (COX-2l) and anticholinergic (AC)

group after 2 weeks of treatment
Frequency change of nocturia COX-2I group AC group
decrease > 3 2(6.3%) 0
2 < decrease< 3 12 (37.5%) 4 (14.3%)
1 < decrease< 2 11 (34.3%) 7 (25.0%)
decrease < 1 7 (21.9%) 17 (60.7%)
Increase 0 0
Total 32(100%) 28(100%)
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Table 2. Changes from baseline to 2 weeks of treatment in frequency-volume chart parameters for COX-2l

and AC group
COX-2I group AC group P-value

Nocturia (No.)

Baseline 39+10 36109 0.170

2-wk treatment 2.2 £ 05** 2.7 = 0.4** 0.000

Difference -1.7 08 -0.9 £ 09 0.000
Nocturnal urine volume (mL)

Baseline 729.0 = 204.9 5720 £ 195.1 0.004

2-wk treatment 565.4 £ 222.4** 562.6 = 178.9 0.957

Difference -163.6 £ 194.9 94 £ 452 0.000
Daytime frequency (No.)

Baseline 93+ 24 94*14 0.777

2-wk treatment 9819 93+ 24 0.355

Difference 06+ 18 01+ 18 0.156
Daytime urine volume (mL)

Baseline 1659.7 £ 472.3 17289 * 316.4 0.514

2-wk treatment 1759.1 & 486.8* 1772.8 + 304.2 0.898

Difference 99.4 £ 255.3 440 £ 293.8 0.438
Nocturnal functional bladder capacity (mL)

Baseline 254.4 = 39.4 2232 £ 415 0.004

2-wk treatment 261.5 + 48.6 269.6 + 48.5%* 0.521

Difference 71 £ 365 464 £ 414 0.000
Daytime functional bladder capacity (mL)

Baseline 282.7 £ 50.3 268.0 £ 68.8 0.344

2-wk treatment 2922 £ 452 320.6 + 37.2** 0.011

Difference 95+ 372 52.6 * 66.8 0.003

* p<0.05, ** p<0.01 comparing between baseline and 2-wk treatment.

Table 3 shows the changes of IPSS after 2 (p=0.019) in the COX-2I group and the AC
weeks of treatment. Total IPSS decreased by group, respectively. However, there was no
-2.0 £ 4.3 (p=0.014) and -0.7 £ 1.5 difference between two groups (p=0.141).
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Table 3. Changes from baseline to 2 week-treatment in International Prostate Symptom Score for COX-2l

and AC group

COX-2I group AC group P-value
Tota
Baseline 204 £ 438 20.7 £ 57 0.803
2-wk treatment 18.4 = 5.9* 20.0 = 4.6* 0.241
Difference 20+ 43 0.7+ 15 0.141
Voiding
Basdline 11.8 £ 43 123 £ 36 0.603
2-wk treatment 113 £ 47 84 £ 32 0.254
Difference -05* 20 02+ 05 0.074
Storage
Basdline 86+ 29 84+ 32 0.835
2-wk treatment 7.1 £ 2.6** 7.6 = 3.0%* 0.478
Difference -15£ 29 -09+£13 0.259
Qudlity of life
Basdline 35+ 07 31+10 0.055
2-wk treatment 3.7 £ 0.6** 28 = 0.8** 0.100
Difference -04 =05 -03 =05 0.365

* p<0.05, ** p<0.01 comparing between baseline and 2-wk treatment.

Storage symptom (p=0.005 and 0.001,
respectively) and quality of life (p=0.000 and
0.001, respectively) also more decreased in
the COX—-2I group than the AC group. But
voiding symptom scores shows no difference
after 2 weeks of treatment in two groups
(p=0.143 and 0.096, respectively).

Serious adverse events did not occurr
during this study. Mild adverse events were

occurred in 8 (25.0%) and 9 patients (32.1%)
in the COX—2I and the AC group, respectively
(Table 4).

Discussion

It has been reported that 28% of adults 30
years or older complain of nocturia, and the
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Table 4. Treatment-emergent adverse events in COX-2|

and AC groups
Adverse events No. of
patients (%)
Leg edema 3(9.4)
COX-2I group  Dizziness 2(6.3)

Gastric discomfort 3(9.4)

Dry mouth
Headache 2(7.1)

AC group

ratio increases proportionally with aging
[11,12]. Some reports give nocturia as the
most common reason for sleep disturbance in
60~80 years old [13].

Many patients having BPH are suffering
from nocturia. In many cases, however,
treatments for BPH are not effective against
nocturia. Generally, adults need sleep about
7~8 hours a day to recover mentally and
physically. Insufficient sleeping due to
nocturia causes daytime sleepiness, hindering
daily life and possibly causing physical or
mental impairment. It has been documented
that two or more episodes of nocturia
considerably affect quality of life and increase
the risk of falling and bruising in older people
[12,14].

Various possible causes of nocturia have
been suggested, including morbid conditions
such as cardiovascular diseases, diabetes,
anxiety, sleep disorder and environmental
factors. Suggested concrete causes include
disorders related to the control of urine
production during both daytime and nighttime,
nocturnal polyuria, decreased bladder capacity
including overactive bladder, increased
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sodium excretion and functional disorders of
renal tubules due to lower tract obstructions
[9,15,16]. Kirkland et al. [17] compared the
volume of urine produced in a 24—hour period
and the daytime/nighttime ratio of urine
production between younger and elder groups.
They reported that urine productions in a 24—
hour period were 1,611 mL and 1,652 mL in
two groups, respectively. Thus, there was no
significant difference. However, the ratios of
daytime and nocturnal urine production of the
younger and older groups were 2.07 and 1.08,
indicating as significant difference interms of
increased nocturnal urine production for elder
people. This is thought to be caused by
changes in glomerular filtration rates, the
functioning of renal tubules and cardiac
functions.

Desmopressin is an antidiuretic used to
treat nocturnal polyuria. However, its use may
cause serious complications such as
hyponatremia. Bae et al. [3] reported that
desmopressin was effective in reducing the
urine volume, but the level of serum sodium
significantly decreased from 142.2 £ 1.9
mmol/L to 136.0 £ 4.27 mmol/L 12 months
after desmopressin treatment. Rembratt et al.
[4] analyzed risk factors for hyponatremia in
patients who received desmopressin.
Hyponatremia measuring 134 mmol/L or less
was observed in 15%, and serious
hyponatremia measuring less than 130
mmol/L was observed in 3%. They also
reported that the age of the patients was the
most important risk factor for hyponatremia
and that patients 65 years or older with a
basal serum sodium value lower than the
normal range had an incidence rate of 75% for
serious hyponatremia. Given the seresults,
the risk of hyponatremia must not be
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overlooked when giving desmopressin to older
patients and serum sodium levels must be
periodically checked.

Decreased bladder capacity is also
recognized as an important cause of nocturia.
It is acknowledged that anticholinergics act on
the muscarinic receptors in the detrusor
muscles. Anticholinergics suppress the
involuntary activity of myocytes during
storage periods, thereby reducing the
hyperactivity of the detrusor muscles.
Brubaker and FitzGerald [9] reported that
solifenacin decreased nocturia by —0.6
episode for the patients without nocturnal
polyuria. Fitzgerald et al. [10] reported that
nocturia significantly decreased by —0.28 =
1.15 episodes after 8 weeks of treatment. In
the present study, nocturia decreased by —0.9
T 0.9 episodes for the patients with
anticholinergics. However, the anticholinergics
may cause adverse events such as dry mouth,
constipation or dysopsia. Jinemann et al. [18]
used propiverine HCI for patients with
overactive bladders and reported the adverse
effects of dry mouth in 22%, constipation in
3%, headache in 2%, and visual disturbance in
5% of the patients. In the present study,
similar adverse effects occurred, but there
was no patients for whom the drug was
stopped.

COX an enzyme converting arachidonic
acid into prostaglandins (PGs) and other
eicosanoids, has two sub—types, COX—1 and
COX-2. The physiologic actions of
prostaglandin E2 (PGE2) and prostacyclin are
to maintain renal blood flow and glomerular
filtration rates, to suppress tubular sodium
re—absorption, to counteract anti—diuretic
hormones and to regulate renin secretion
[19]. They also reduce aldosterone secretion

and increase the excretion of water and
sodium through glomerular capillaries,
thereby inducing diuretic action. NSAIDs
suppress the generation of COX to counteract
PGs. Several studies have reported that the
effects of NSAIDs on nocturia were 74 to
83%, which is comparable with that of present
study [5,7,8]. Based on these studies, it can
be assumed that the effect of NSAIDs on
nocturia is due to reduced urine production.

It is unknown which COX inhibitor subtype
affects nocturia. Falahatkar et al. [8] reported
that celecoxib, a selective COX—2 inhibitor,
decreased nocturia in 83%. Unfortunately,
frequency—volume chart was not recorded in
the study, thus, the effect of selective COX—2
inhibitors on nocturia could not be determined.

Based on the results of the present study,
COX-2
anticholinergic are effective for the patients
with BPH and nocturia. Selective COX—-2
inhibitor decreased nocturia by reducing

the selective inhibitor and

nocturnal urine production, and anticholinergic
decreased nocturia by increasing nocturnal
FBC. However, it was demonstrated that
selective COX—2 inhibitors were more
effective compared to anticholinergics.

There was no serious adverse effects of
selective COX—2 inhibitors and the adverse
effects were less frequent compared to
anticholinergics. Also, unlike desmopressin,
the use of selective COX—2 inhibitors in elder
patients need not be limited, nor are periodic
blood tests required.

Summary

Selective COX—2 inhibitors can reduce
nocturia more effectively than anticholinergics.
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The selective COX—2 inhibitor taken before
sleep reduces nighttime urine production,
thereby reducing nocturia. However, it does
not affect daytime voiding amounts. It can also
improve IPSS and quality of life scores. The
selective COX—2 inhibitors are considered to
be safe for use in older patients. However,
this study, involved small groups and was
conducted over a short period of time.
Therefore, large—scale, long—term studies
are necessary in the future. Studies to
compare the effects of different NSAIDs
based on COX selectivity on nocturia are also
necessary.
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