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Abstract 

Background: An individual’s quality of life is adversely affected by overactive bladder (OAB) 

symptoms. The key element that characterizes OAB is urgency, which, together with nocturia and urge 

urinary incontinence, are considered the most irksome symptoms. The side effects of the anticholinergic 

medication have caused a significant number of patients to discontinue their treatment. More recently, 

there has been research conducted on the potential correlation between an anticholinergic burden and 

the development of dementia. The detrusor muscle has been demonstrated to relax as a result of the 

activation of β3 adrenoceptors, which in turn facilitated the development of the first β3 adrenoceptor 

agonist. Mirabegron is the initial medication in this category to receive approval for the treatment of an 

overactive bladder. 

Objectives: To explore the effect of mirabegron on bladder capacity in patients with OAB. 

Methods: A case series study was performed on 40 patients diagnosed with OAB from October 2023 

to March 2024 in the Medical City Complex (Ghazi AL-Hariri Hospital) Urology Outpatient Clinic. 

These patients took a single dose of mirabegron 50 mg per day for four months and were assessed for 

the effect of this drug on the bladder capacity measurement, in milliliters, measured by ultrasound. 

Result: Following treatment with Mirabegron, a statistically significant increase in bladder capacity 

was found from the baseline level after two and four months. 

Conclusion: Mirabegron is an effective drug for the treatment of OAB, as it increases bladder capacity. 

Keywords: β3-adrenergic receptors; Bladder capacity; Mirabegron; Overactive bladder; Urinary 

incontinence.  

 

Introduction 

 

In the absence of any other apparent pathology or 

urinary tract infection, overactive bladder (OAB) is 

defined by urinary urgency, which is typically 

accompanied by urinary frequency and nocturia, with 

or without urgency incontinence (1,2). It is a problem 

that has an increasing incidence and a clear impact on 

the quality of life of many Iraqi patients who suffer it 

and can lead them to significantly reduce their social 

activity and negatively condition their work. Treating 

such patient will alleviate their suffering, improving 

quality of life and productivity (3). OAB has been 

linked to symptoms characterized by involuntary 

contractions of the bladder muscle (4). 

A complex of interactions between the central and 

peripheral nervous systems is responsible for the 

control of the bladder, while the micturition reflex is 

activated when the detrusor muscle is stretched. The 

bladder's sensory pathway is impacted by the 

pathological conditions of OAB syndrome, which 

contribute to the urge to urinate at a low bladder 

volume (5). Detrusor muscle relaxation is dependent 

on norepinephrine released from sympathetic nerves  

innervating the bladder to stimulate β3-adrenergic  
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receptors (β3-ARs) (6). The β3 subtype in the human 

bladder facilitates the relaxation of the detrusor and 

the storage of urine. The human urinary bladder is the 

primary site of β3-adrenoceptor expression, with 97% 

of the total expressed as the β3 subtype and the 

remaining percentage expressed as the β1 and β2 

subtypes (7). Acting on the β3-ARs, which are the 

most prevalent β-ARs in the human bladder, 

mirabegron specifically contributes to the neural 

regulation of the storage phase of micturition (8). The 

afferent activity in the bladder, during the process of 

filling, is a treatment worth trying to target an OAB, 

a filling disorder. Low-threshold, "in series"-coupled 

mechanoreceptive (Aẟ) afferents are stimulated by 

bladder distension. The response to distention is 

diminished when bladder compliance is increased; 

therefore, bladder capacity increases, as greater 

filling volumes are required to recruit adequate 

afferent activity to initiate micturition. During the 

process of filling, spontaneous (autonomous) bladder 

activity is a factor in determining bladder compliance 

(9). A novel class of medications - the β3 -β3-

adrenergic receptor agonists (β3 agonists) are 

applicable, in a similar manner, to patients with 

neurogenic and non-neurogenic detrusor 

hyperactivity. The adverse effect profile of ß3 
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agonists is more favorable in comparison to that of 

antimuscarinics (10,11). Beta3-adrenergic agonists 

exhibit greater efficacy in inhibiting detrusor 

contractions induced by stimuli other than cholinergic 

agonists (12). One advantage of this class is the 

circumvention of anticholinergic adverse effects, 

including constipation and dry mouth (13). 

Mirabegron operates differently from anticholinergic 

drugs due to its role in the relaxation of the detrusor 

muscles. The β3-AR agonists increase bladder 

capacity without affecting micturition pressure or 

residual volume, in contrast to the anticholinergic 

medications (14). Mullen et al. discovered that 

mirabegron was effective in treating patients' urinary 

symptoms of benign prostatic hyperplasia and 

overactive bladder, and side effects were reported 

infrequently (15). By ensuring low intravesical 

pressure during the bladder filling phase, when the 

urethral sphincter is closed, detrusor muscle 

relaxation is crucial for achieving bladder 

compliance. Adenylyl cyclase, which generates 

cyclic adenosine monophosphate (cAMP), is 

subsequently activated in response to β3-AR 

activation, resulting in bladder relaxation (16). 

Consequently, the activation of protein kinase A 

hinders the interaction between calcium-calmodulin 

and myosin/ actin by phosphorylating myosin light 

chain kinase. An intracellular component interaction 

further impedes Ca2+ sensitization. One plausible 

hypothesis for this phenomenon is the lack of 

calcium-calmodulin signaling or the inhibition of 

myosin light chain phosphatase (MLCP).  By 

interacting directly with the system that 

phosphorylates myosin light chain kinase (MLCK) 

(17).  This study highlights the potential efficacy of 

mirabegron in managing OAB among a selected Iraqi 

patient cohort, setting the stage for larger-scale 

studies to confirm these findings and further explore 

the therapeutic benefits and safety profile of 

Mirabegron in this population. 

 

Patient &Methods 

For ethical considerations, approval by the Research 

Ethics Committee of the University of Baghdad's 

College of Medicine under registration number (03-

32) dated 21/12/2023. Patient’s consent was obtained 

after explaining to the patient the purpose, 

procedures, and rights involved in participating in the 

study. All patients involved in this research 

acknowledged and consented to the form being 

included in this study protocol.  In this case series 

follow-up study conducted from October 2023 to 

March 2024 at Ghazi Al-Hariri Hospital, 50 adult 

patients were initially recruited based on a clinical 

and urodynamic diagnosis of overactive bladder 

(OAB). Patients with untreated bladder outlet 

obstruction, untreated urinary tract infections, 

uncontrolled hypertension, pregnancy or lactation, 

severely impaired renal function (GFR < 15 

ml/min/1.73 m²), previous failure of multiple OAB 

treatments, or severe hepatic impairment were 

excluded from the study. Each participating patient 

provided informed consent, and confidentiality of 

personal information was strictly maintained. The 

study design did not impose any gender restrictions. 

Ten patients who did not attend follow-up visits were 

excluded, resulting in a final sample of 40 patients. 

These 40 patients were prescribed Mirabegron at a 

dose of 50 mg per day, a standard treatment for OAB. 

Baseline bladder capacity measurements were 

obtained using ultrasound, with the ellipsoid formula 

(depth × width × height × 0.52) employed to calculate 

bladder volume (18). Bladder capacity was re-

measured during follow-up visits at two months (1st 

visit) and four months (2nd visit) after the baseline. 

Patients were advised to monitor for potential side 

effects such as hypertensive crises, allergic reactions, 

or urine retention, and to report any occurrences to the 

urology department. Additionally, they were 

instructed to avoid diuretics, excessive fluid intake, 

anticholinergic drugs, and antihistamines during the 

study period. Three patients reported experiencing 

mild dyspepsia, which they associated with 

Mirabegron intake; however, these symptoms did not 

lead to discontinuation, as patients noted an 

improvement in their OAB symptoms. 

 

Statistical analysis 

 The data was analyzed using Statistical Package for 

Social Sciences (SPSS) version 22, and was presented 

as mean ± standard deviation. The paired t-test was 

used to compare the means of continuous variables. 

A P-value of less than 0.05 was considered 

significant. 

 

Results 

Of the 40 patients included in the study, 60% were 

females and 40% were males, with a mean age of 

50.7±18.13 years. The mean height and weight were 

(163.7±8.39 cm and 77.3±12.10 Kg, respectively) as 

shown in Table 1. 

 
Table 1: Demographic criteria for Patients with OAB 

receiving mirabegron  
Variables Mean Std. Deviation 

Age (years) 50.7 18.13 

Height (centimeters) 163.7 8.39 

Weight (Kilograms) 77.3 12.10 

 Frequency Percent 

Gender Female 24 60 

Male 16 40 

Total 40 100 

 

A notable and progressive increase in bladder 

capacity was noticed over time among the 

participants. Initially, the mean bladder capacity at 

baseline was 128.4 ml. After two months, this means 

capacity doubled, reaching approximately 251.6 ml. 

Four months after the baseline measurement, the 

mean bladder capacity had reached nearly three times 

the initial measurement, around 357.9 ml (Table 2. 
Table 2: Mean±SD of bladder capacity in the study 

group throughout the study  
Study time Mean Standard 

Deviation 

At baseline time 128.4 45.37 

After 2 months 251.6 64.10 

After 4 months 357.9 68.00 
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The study observed a statistically significant change 

in bladder capacity after two months and four months 

of treatment, with a p-value of 0.001, (Table 3).  

 
Table 3: Mean±SD Bladder capacity in the study group 

over the study period  
Time of the 

measurement 

Mean±SD Bladder 

Capacity (ml) 

Paired t-test value 

Zero time 128.4±45.36 -16.063 
(DF=39) 

P < 

0.001 

 

2 months 251.6±64.10 -17.585 

(DF=39) 

P < 
0.001 4 months 357.9±68.00  

 

Discussion 

The objective of this investigation was to assess the 

impact of Mirabegron on bladder capacity in patients 

with overactive bladders. The results after an 8–16 

week period showed a significant increase in mean 

bladder capacity which suggests that Mirabegron may 

be effective in enhancing bladder capacity in patients 

with overactive bladder, providing potential 

therapeutic benefits in managing this condition. This 

observed improvement in bladder capacity is unlikely 

to be due to chance, supporting the efficacy of 

Mirabegron in this group over the given treatment 

duration.  

The results of the current study revealed that after 

four months, there was a statistically significant 

increase in mean bladder capacity compared to the 

initial reading and to those made after two months. 

This result indicates that the observed increase in 

bladder capacity is highly unlikely to have occurred 

by chance alone, suggesting that the treatment or 

intervention had a measurable effect. A p-value of 

0.001 is below the typical significance threshold of 

0.05, reinforcing the robustness of this finding. Thus, 

it can be concluded that Mirabegron had a significant 

impact on bladder capacity over the course of four 

months. It highlights the impact of the treatment on 

bladder capacity, suggesting a reliable and clinically 

meaningful improvement. 

Oral Mirabegron therapy over a 12-week period has 

been found to significantly enhance bladder capacity 

and alleviate subjective symptoms in patients newly 

diagnosed with overactive bladder (OAB), without 

worsening voiding symptoms. (19) A retrospective 

observational study of 16 patients treated with 

Mirabegron demonstrated a statistically significant 

increase in the bladder capacity ratio (actual bladder 

capacity divided by expected bladder capacity for 

age), improving from 0.57 to 0.97. This improvement 

underscores Mirabegron's effectiveness in increasing 

bladder capacity relative to age-specific expectations, 

offering a promising therapeutic option for managing 

OAB symptoms without compromising voiding 

function. (19). 

According to the study of O'Kane et al, the maximum 

cystometric capacity of their total studied population 

experienced a statistically significant increase by 

week 24 as a result of the Mirabegron treatment (20). 

Nevertheless, additional clinical research has 

demonstrated that β3-adrenergic receptor stimulants, 

which are novel agents for OAB, are both relatively 

safe and effective (21,22,23). 

Mirabegron induces relaxation of the detrusor 

muscle; however, the precise cellular mechanism 

responsible for this effect is still unknown. There is a 

substantial body of evidence that suggests an 

alternative mechanism by which β-ARs can activate 

large-conductance Ca2+-activated K+ (BKCa) 

channels. This phenomenon has been observed in a 

variety of species, including humans (17). 

Mirabegron in clinical trials was generally well 

tolerated, with a profile that was generally 

comparable to that of a placebo for a period of up to 

52 weeks (24,25).  

 

Limitation Sample size & time limit. 

 

Conclusion 

The notable improvement in bladder capacity among 

the study group emphasizes Mirabegron’s efficacy 

and suggests substantial potential for improving the 

quality of life for individuals affected by this 

condition. These findings not only highlight the 

therapeutic promise of Mirabegron but also pave the 

way for innovative approaches to OAB management. 

This hospital-based study, may serve as a foundation 

for future, larger and longer-term studies to further 

elucidate the benefits of Mirabegron for OAB 

patients.  
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 مرضى الذين يعانون من فرط نشاط المثانة لل تأثير ميرابيغرون على سعة المثانة في العراق

 
 2محمد عبدالرحمن، 2محمد باسل اسماعيل ،1د رزاقهبه حمي

 الادوية ، كلية الطب، جامعة بغداد، بغداد، العراق. علم  فرع 1
 فرع الجراحة،كلية الطب، جامعة بغداد، بغداد، العراق. 2

 ، السودان نيمد جامعة الجزيرة، وادي  فرع الجراحة، كلية الطب، 3
 

 خلفية: 

تسببت الآثار الجانبية للأدوية المضادة للكولين في توقف عدد كبير من المرضى    OABتتأثر نوعية حياة الأفراد سلبا بأعراض فرط نشاط المثانة  

عن علاجهم. في الآونة الأخيرة ، أجريت أبحاث حول العلاقة المحتملة بين عبء مضادات الكولين وتطور الخرف. وقد ثبت أن عضلة النافصة  

هو الدواء    β3. Mirabegron، والتي بدورها سهلت تطوير أول ناهض لمستقبلات الأدرينالين    β3تسترخي نتيجة لتنشيط مستقبلات الأدرينالين  

 الأولي في هذه الفئة للحصول على الموافقة لعلاج فرط نشاط المثانة. 

 .OABتقدير تأثير ميرابيغرون على سعة المثانة لدى مرضى الهدف من الدراسة: 

مريضا تم تشخيص   40)مستشفى غازي الحريري( عيادة المسالك البولية الخارجية ، دراسة مستقبلية ل    مدينة الطب    تمت الدراسة في  الطريقه :

أشهر وتم تقييمهم لتأثير هذا الدواء على قياس سعة    4ملغ يوميا لمدة    50أخذ هؤلاء المرضى جرعة واحدة من ميرابيغرون   :.OABإصابتهم ب  

 المثانة بالملليلتر الذي تم قياسه بواسطة الموجات فوق الصوتية.   

 أشهر في سعة المثانة بعد العلاج بالميرابيغرون )القيمة   4و    2أظهر التحقيق أن هناك زيادة ذات دلالة إحصائية ثابتة عن خط الأساس بعد    :الإستنتاج

Mirabegron  دواء فعال لعلاجOAB  .من خلال زيادة سعة المثانة 

 ، ميرابيغرون ، سعة المثانة.  (β3-ARsالأدرينالية ) β3، مستقبلات  (OABفرط نشاط المثانة ) الكلمة الرئيسية:

 

 


