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Abstract 
Objective: Nocturia is a well-recognized symptom in patient with benign prostatic hyperplasia ( BPH), 

which is commonly  treated by alpha- blocker and/ or  5 alpha - reductase inhibitors. However, the 

effectiveness of these drugs for nocturia has been reported to be only 25%- 39%. The aim of this study 

was to investigate the efficacy of celecoxib, a cyclooxygenase -2 inhibitor, in the treatment of patient  

with BPH complaing of nocturia. 
Patients and methods: A prospective study of 50 men with signs tract symptoms and BPH of 

refractory nocturia to alpha- blocker and/ or 5 alpha reductase inhibitor more than two episodes of 

nocturia per night were involved for nocturia.  Although these patients had received standard drug 

therapy for more than one month , they had still three or more episodes of nocturia. The patients took a 

single dose of 100 mg of celecoxib at night prior to sleep. and 2 week after the initiation of this 

therapy, the effects of this treatment were assessed by frequency chart and a questionnaire. 

Results: In the questionnaire ,32 of 50 patients (64%) had an excellent response with celecoxib 

treatment than previous treatments, 14 of 50 patients (24%) had an improvement with celecoxib 

treatment than previous treatments, 4 of 50 patients (8%) had no response with celecoxib treatment, 

Nocturnal frequency showed a statistically significant reduction from, baseline after two weeks 

treatment with celecoxib (P < 0.01), International Prostate Symptom Score( IPSS)  showed a 

statistically significant reduction from baseline after two weeks treatment with celecoxib (P < 0.01), 
peak flow rate showed a statistically no response from baseline after two weeks treatment with 

celecoxib (P < 0.05). 

Conclusion: Celecoxib is effective in the treatment of patients with BPH complaining of refractory  

nocturia. The results suggest a novel treatment option for this common condition. 

Keywords: nocturia, celecoxib, benign prostatic hyperplasia. 

 الخلاصة
 .الحميد ان هدف الدراسة هو لتحديد فعالية عقار السيليكوكسب في معالجة التبول الليلي عند مرضى تضخم البروستات :الهدف

مريضا يعانون من التبول الليلي لاكثر من مرتين  نتيجة لتضخم البروستات الحميد تتراوح  05اشتملت الدراسة على  :منهج الدراسة
الى شهر  0505وقد جمع المرضى من الاستشارية البولية في مدينة الطب في بغداد للفترة من شهر حزيران (. 50-05)اعمارهم بين 

ان هؤلاء المرضى مستمرين على علاج تضخم البروستات الحميد التقليدي لاكثر من شهر وبالرغم من ذلك الا انهم علما . 0500اب 
 .ضلوا يعانون من التبول الليلي لاكثر من مرتين

 .ملغم مرة واحدة يوميا قبل النوم 055اعطي هؤلاء عقار السيليكوكسب 
من المرضى  20اسبوعين اعطاء المرضى عقار السيليكوكسيب اظهرت النتائج بان وقمنا باحتساب عدد مرات التبول الليلي قبل وبعد 

 .كانت فعالية العقار عندهم ممتازة 05ال
%( 02) 06من المرضى كانت فعالية العقار لديهم ممتازة و%( 46) 20حسب المقياس الشخصي اظهرت النتائج بان :نتائج الدراسة

 .ليس لديهم اي استجابة للعقار%( 2)6قبولة و من المرضى كانت فعالية العقار لديهم م
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 .اثبتت الدراسة فعالية عقار السيليكوكسب في علاج التبول الليلي لدى المرضى الذين يعانون من تضخم البروستات الحميد :الاستنتاج
ــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ـــــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ـــ ــ ــ ــــ ــ ـــ ــ ــ  ـ

Introduction 

he International Continence 

Society (ICS) defined nocturia 

as waking at night to void[1]. 
Nocturia is associated with a number 

of putative conditions or circumstances 

[10] including aging, overactive 

bladder (OAB), and BPH in men. 

            Nocturia is a major health 

problem for benign prostatic 

hyperplasia (BPH) and overactive 

bladder (OAB) patients [1] Nocturia is 

a symptom which interrupts sleep by 

the urge to void. There have been some 

reports indicating that non-steroidal 

anti-inflammatory drugs (NSAIDs) are 

effective for patients with 

nocturia.[2,3]. 

But the mechanisms of this 

effect are not fully understood. 

Prostaglandins (PG)inhibit  Na+ 

tubular reabsorption and ADH. In 

addition, PG decrease aldosterone 

secretion and cause glomerular 

vasodilatation, natriuresis and diuresis. 

In particular, prostaglandin E (PGE) 

and prostaglandin F (PGF) increase the 

tone of the detrusor smooth muscle and 

enhance micturition.PG increase a 

release of acetylcholine from nerves 

and activate capsaicin sensitive 

afferents in urinary bladder.[4,5,6]. 

Medication usage (including 

diuretics, and analgesics), diabetes 

mellitus, diabetes insipidus, anorexia 

nervosa, and sleep disturbance can also 

cause nocturia. [10]. The causes of 

nocturia fall into three categories: 

diurnal polyuria, nocturnal polyuria, 

and low nocturnal bladder capacity 

[10]. Diurnal polyuria is recognized 

when an individual produces more than 

4 mL of urine per kg of body weight 

over a 24-hr period.[9]. The causes of 

polyuria include sources of osmotic 

and free water diuresis, such as 

diabetes mellitus and diabetes 

insipidus of both central and  

nephrogenic origins.[10,11] Nocturnal 

polyuria refers to a condition in which 

the rate of urine 

Production is excessive only at 

night; the total 24-hr output being 

within normal limits. Nocturnal 

polyuria from the ICS is a nocturnal 

urine volume (NUV) of at least one - 

third that of the total daily urine 

production.[9]. Abnormality in 

secretion of arginine vasopressin may, 

as with diurnal polyuria, play a role in 

the etiology of nocturnal polyuria. 

[10,12]. Reduced Nocturnal Bladder 

Capacity; Bladder storage problems 

may be caused by a reduction in the 

functional capacity of the bladder, for 

example as a result of cancer of the 

bladder,prostate, or 

urethra.[10].Storage problems may 

also arise through bladder irritation as 

a result of infection, interstitial cystitis, 

calculi, and bladder 

hypersensitivity.[10]. In order to 

diagnose nocturia properly, it is 

necessary first to establish whether the 

individual has awoken at night to void, 

or voids because he or she is already 

awake. Several medical issues, such as 

pain and anxiety, may interrupt 

sleep[13] A thorough patient history 

and physical examination are central to 

the diagnosis of nocturia and are the 

primary means of establishing whether 

a treatable underlying condition such 

as diabetes mellitus, obstructive sleep 

apnea, diabetes insipidus, OAB, BPH, 

or congestive heart failure is 

present.[14]. 

Benign prostatic hyperplasia 

(BPH) also known as nodular 

hyperplasia, It is characterized by 

hyperplasia of prostatic stromal and 

epithelial cells, resulting in the 

formation of large, fairly discrete 

T 
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nodules in the periurethral region of 

the prostate [15]. 

Benign prostatic hyperplasia 

symptoms are classified as storage or 

voiding. 

 Storage symptoms include urinary 

frequency, urgency (compelling need 

to void that cannot be deferred), 

urgency incontinence and voiding at 

night (nocturia).Voiding symptoms 

include weak urinary stream, hesitancy 

(needing to wait for the stream to 

begin), intermittency (when the stream 

starts and stops intermittently ), 

straining to void, dysuria ( burning 

sensation in the urethra), and dribbling. 

These storage and voiding symptoms 

are evaluated using the International 

Prostate Symptom Score (IPSS) 

questionnaire, designed to assess the 

severity of BPH. [16]. 

The International Prostate Symptom 

Score (IPSS is an 8question (7 

symptom questions + 1 quality of life 

question) written screening tool used to 

screen for, rapidly diagnose, track the 

symptoms of, and suggest management 

of the symptoms of the disease Benign 

Prostatic Hyperplasia (BPH). 

Additionally, the IPSS can be 

performed multiple times to compare 

the progression of symptoms and heir 

severity over months and years[17,18].   

   Celecoxib is a sulfa NSAID and 

selective  COX-2  inhibitor  celecoxib 

is chemically designated as 4-[5-(4-

methylphenyl)- 3-(trifluoromethyl)-

1H-pyrazol-1-yl] benzenesulfonamide 

and is a diaryl-substituted pyrazole. 

The empirical formula is 

C17H14F3N3O2S, and the molecular 

weight is 381.[18].  Celecoxib inhibits 

COX-2 without affecting COX-1. 

COX-1 is involved in synthesis of PGs 

and thromboxane (TXA2), but COX-2 

is only involved in the synthesis of 

PGs. Therefore, inhibition of COX-2 

inhibits only PGs synthesis without 

affecting TXA2 and thus offers no 

cardioprotective effects of non-

selective NSAIDs. [19] Inhibition of 

PGE2 synthesis may lead to sodium 

and water retention through increased 

reabsorption in the renal medullary 

thick ascending loop of Henle and 

perhaps other segments of the distal 

nephron. In the collecting ducts, PGE2 

appears to inhibit water reabsorption 

by counteracting the action of 

antidiuretic hormone.[20]  

 

Patients and Method 

Fifty men aged 50- 75 years 

(mean 63.6 ± 6.56), complaining of 

BPH with nocturia and other LUTS at 

the outpatient urology clinic of medical 

city from June 2010 to, august 

2011were controlled in this 

prospective study.  

Explaining the purpose and 

methods before the study, since this 

drug was not usually used for patients 

complaining of BPH with nocturia in 

Iraq. 

Inclusion criteria: 

1- Patients with BPH and > 2 voids per 

night. 

2- International prostate symptom 

score of > 0r = 8 

3- Prostate volume > 30 ml. 

4- Alpha -blocker or alpha blocker and 

finasteride were prescribed initially  

5- Patient has negative urine culture 

findings and normal renal function 

Exclusion criteria: 

1- Patients that have other pathologic 

conditions that may cause nocturia. 

2- Patients with previous prostate 

surgery. 

3- Patients with prostate cancer or 

patients with prostate - specific antigen 

level > 10 ng/mL 

            Various treatments including 

behavioral modification such as fluid 

restriction or medical treatment such as 

alpha1-blockers, including tamsulosin 

and alfuzosin, had been unsuccessful 

in all cases. 

All patients received a 100 mg 

of celecoxib at 9 p.m. for 14 days. 

http://en.wikipedia.org/wiki/Sulfa
http://en.wikipedia.org/wiki/COX-2_inhibitor
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After 14-day of celecoxib treatment, 

patients were asked whether they had 

obtained a more satisfactory result than 

any previous treatment The baseline 

parameters at the start of the study and 

at the end of two weeks  (end of the 

study) for patients whose matched the 

included criteria were assessed, which 

include: 

1. IPSS 

2. Nocturia frequency 

3. Measurement of peak flow rate 

(Qmax) 

4. Measurement of prostatic volume 

5. Measurement of serum PSA 

The main outcome measure 

was the occurrences of nocturia, which 

was defined as the score on the 

International Prostate Symptom Score 

nocturia question before and after 

treatment as either excellent (nocturia 

disappeared or decreased by >2 voids/ 

night), improved (nocturia decreased 

by<_ 2void/night), or  unchanged.  

 

Results 

In the questionnaire, 32 of 50 

patients (64%) had an excellent 

response with celecoxib treatment than 

previous treatments, 14 of 50 patients 

(24%) had an improvement with 

celecoxib treatment than previous 

treatments, 4 of 50 patients (8%) had 

no response with celecoxib treatment. 

Nocturnal frequency showed a 

statistically significant reduction from 

baseline after two weeks treatment 

with celecoxib (P < 0.01).IPSS showed 

a statistically significant reduction 

from baseline after two weeks 

treatment with celecoxib(P < 

0.01).peak flow rate showed a 

statistically no response from baseline 

after two weeks treatment with 

celecoxib (P < 0.05). 

 

Table 1 Descriptive statistics for each parameter in groups 

Groups Parameter Sample 

size 

Mean SD SE Min. Max. 

Baseline Nocturnal 

Frequency  

50 5.18 1.16 0.16 3 7 

 Peak Flow 

Rate 

50 12.28 1.34 0.19 10 15 

 International 

prostate 

system score 

50 18.58 1.86 0.26 14 22 

After 

therapy 

Nocturnal 

Frequency  

50 2.64 1.54 0.22 0 7 

 Peak Flow 

Rate 

50 12.68 1.39 0.20 10 16 

 International 

prostate 

system score 

50 15.40 1.95 0.28 11 20 
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Figure 1 Mean for each parameter in groups 

 ـ
Table  2 Comparison between Baseline and after therapy for Nocturnal Frequency 

Groups Mean ±SD t-test P-value Signi ficance. 

Baseline 5.18 1.16 9.35 0.000 HS 

After therapy 2.64 1.54    

           HS: High significant P < 0.01 

Table 3 Comparison between Baseline and after Therapy for Peak Flow Rate 

Groups Mean ±SD t-test P-value Signi ficance. 

Baseline 12.28 1.34 1.46 0.150 NS 

After therapy 12.68 1.39    

           NS: Non significant P > 0.05 

Table 4 Comparison between Baseline and after therapy  for International prostate 

system score 

Groups Mean ±SD t-test P-value Signi ficance. 

Baseline 18.58 1.86 8.34 0.000 HS 

After therapy 15.40 1.95    

           HS: High significant P < 0.01 

 

Discussion 

Nocturnal frequency of 

micturition caused by nocturnal 

polyuria is a very common symptom in 

elderly population effecting 34% of the 

population older than 65 years of age.  

Nocturia is associated with 

impaired health, decrease in quality of 

life, disturbed night sleep with 

increased daytime sleepiness. [21] 

 It is associated with Benign Prostatic 

Enlargement (BPE) but is known to 

persist following treatment for BPE 

suggesting other causes for NPS [22].  

The average 24 h urine volume in 

adults of 1600 ± 300 ml does not 

change dramatically with age [23].  

In contrast, the distribution of urine 

output between day and night changes 

markedly with increasing age [23].  
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The effect of NSAIDs, 

especially indomethacin on an 

obstructed kidney has been extensively 

studied in animals and in human 

beings [24, 25]. 

It is mediated through cycloxygenase 

enzymes, which are responsible for the 

production of prostaglandin H2, the 

first step in prostaglandin biosynthesis.  

In normotensive subjects with fluid 

homeostasis, there is minimal role for 

prostaglandins in maintaining renal 

plasma flow [26]. 

Kinn et al. studied the effect of 

diclofenac sodium on unobstructed 

normal functioning kidneys in 8 

subjects with a mean age of 42 years 

(range 35- 59) for 4.5 h.  

They showed that the urine output 

decreased within 10 min of injection.  

Renal plasma flow and glomerular 

filtration rate was noted to decrease by 

35% with nadir at 2 hours and 

evidence of start of recovery by 3 h. 

The most predominant and persistent 

effect was noticed on tubular 

resorption of sodium and water [27].  

In the present study the patients 

received the medication only once a 

day at 9 p.m., so that this effect on the 

renal function could be limited to fluid 

redistribution from night to day, rather 

than fluid retention [28]. 

The existence of two isoforms 

of cyclooygenase (COX) enzymes has 

been known since early 1990s, with 

marked differences between different 

NSAIDs with respect to COX enzyme 

selectivity.  

There is a predominance of 

COX 2 isoform in the renal vasculature 

suggesting the feasibility of better 

efficacy with COX 2 selective inhibitor 

like celecoxib.[29] 

PGs by virtue of their action on 

the afferent arteriole of the kidney and 

on the detrusor muscle[7] of the 

bladder are said to have a role in the 

pathogenesis of nocturia.  

PGs cause vasodilatation of the 

afferent arteriole resulting in an 

increase in the glomerular filtration 

rate and ultimately in the amount of 

urine produced. Further, prostaglandins 

E and F increase the tone of the 

detrusor muscle and enhance 

micturition.[7]             

      The above-mentioned role of 

prostaglandins forms the basis of the 

use of NSAIDs in the treatment of 

nocturia in patients in whom this 

symptom is poorly controlled by 

medical therapy prescribed for BPH. 

NSAIDs block the COX-1 and COX-2 

enzymes, which convert arachidonic 

acid to PGs. Reduced PGs synthesis, in 

part explains the clinical benefit that is 

seen with this class of drugs.[7] 

       Another additional benefit that 

NSAIDs may provide in patients with 

BPH is that by virtue of their anti 

inflammatory properties, the 

pathogenesis of BPH may be altered in 

a positive fashion since chronic 

inflammation is believed to be an 

etiological factor in patients with BPH. 

Studies have shown that focal 

upregulation of COX-2 takes place in 

the glandular epithelium of patients 

with BPH.[53]                                                                       

In this study, we attempted to 

investigate the effect of celecoxib 

on patients with nocturia. Of 50 

patients, 24 patients answered this 

treatment as excellent . Satisfaction of 

the patients for this treatment was 

relatively high. Our data indicated that 

there are significant reductions in total 

void per night Although the number of 

patients in this study was small, 

celecoxib can be effective and useful 

treatment for patient with nocturnal 

polyuria. 

There are some reports 

indicated that NSAIDs are effective for 

patien ts with nocturia. Larson reported 

that indomethacin relieves symptoms 

of BPH. [5]  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2710090/#CIT3
http://www.ncbi.nlm.nih.gov/pubmed/15287094
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Le Fanu reported that aspirin is 

effective for symptoms of nocturnal 

polyuria. [2]Al-Waili reported that 

indomethacin markedly reduced bed-

wetting episodes and decreased the 

frequency of voiding in enuretics with 

small or normal functional bladder 

capacity. [1] 

The author suggests the 

mechanisms are by decreasing the 

urine volume, clearance of free water 

and urinary electrolytes and through 

possible effects on bladder and urethral 

contraction, by inhibiting NO and PG 

synthesis.[35]Araki et al . reported that 

the effectiveness of loxoprofen for 

patients with BPH complaining of 

refractory nocturia.[3] 

Investigation of the 

mechanisms of this beneficial effect is 

important. 

PGs have various effects on 

many systems in vivo, i.e. renal and 

urinary tract system. [7,8] NSAIDs are 

reported to reduce GFR and urine 

volume, to decrease detrusor muscle 

tone and increase urethral tone.  

loxoprofen reduced the PGE2 

in the urine, leading to change in the 

volume of urine, which contributed to 

a reduction in the frequency of the 

micturition reflux innon- anesthetized 

rats.[34] Wang et al.[31] reported that 

chronic inflammation in BPH is 

associated with focal upregulation of 

COX-2 in the glandular epithelium. 

The COX-2 isoform is predominant in 

the renal vasculature,[31] and several 

studies have demonstrated the 

expression of COX-2 mRNA in human 

prostatic tissue,[32,33] suggesting the 

feasibility of better efficacy with COX-

2–selective inhibitors such as 

celecoxib.                                     

 The side effects, such as mild gastric 

discomfort, dizziness and diarrhoea 

occurred more in patients who were 

given celecoxib, no significant side-

effects was detected so as to require 

exclusion of a patient from the study, 

and medical intervention was not 

performed in any of the patients 

because of side-effects.                                                                     

COX-2 promotion of cell growth and 

modification of phenotype has been 

linked to its ability to increase PG 

production, promote angiogenesis, 

inhibit apoptosis, and modulate 

inflammation in the microenvironment 

around cells[30]                                                                                                    

 

Conclusion 

           COX-2 inhibitors in the form of 

celecoxib (100-mg capsule) are 

effective in the treatment of nocturia 

due to BPH. The effect of the once a 

day medications shown to be due to 

fluid redistribution between day and 

night rather than fluid retention. 

Celecoxib can be effective and useful 

for patients with nocturia.  
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