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INTRODUCTION

Overactive bladder (OAB) is a condition characterized by urinary urgency, frequency, and 
incontinence. The International Continence Society defines OAB as “Urinary urgency, usually 
with urinary frequency and nocturia, with or without urgency urinary incontinence (UUI).”[1] 
In the Asian population, the prevalence of OAB is 29.9% in men and 53.1% in women.[2] Along 
with the mention of urgency in the definition, literature says that there is 20–40% prevalence of 
incontinence in either gender.[1] Despite the interference with daily activities, there is hesitance in 
seeking medical help for the symptoms. The management of OAB includes non-pharmacological 
interventions such as bladder training, pelvic floor muscle training, and lifestyle modifications. 

ABSTRACT
Objectives: Overactive bladder (OAB) is a common condition affecting nearly 30% of men and over 50% of 
women in Asia It is characterized by urinary urgency, frequency, and incontinence. The objective of this study 
was to determine the cost analysis of mirabegron and solifenacin for the treatment of OAB within the Indian 
healthcare context.

Material and Methods: This pharmacoeconomic evaluation was done from the patient’s perspective. The data 
were obtained from 298 patients (149 each in mirabegron and solifenacin group) over a 90–day treatment period. 
Effectiveness was assessed using the OAB-Validated-8-question score, while costs were calculated from direct 
drug expenditures and projected over a 10-year horizon.

Results: The analysis revealed that mirabegron achieved a greater reduction in OAB symptoms (80.13%) 
compared to solifenacin (71.32%), with a lower average cost-effectiveness ratio (Rs 3999.74 vs. Rs 7144). Adjusted 
cost projections for 2031 indicated both drugs would experience price increases, but mirabegron maintained 
a cost advantage. Furthermore, mirabegron was better tolerated, with no significant adverse drug reactions, 
whereas mild adverse effects such as dry mouth and constipation were reported in the solifenacin group.

Conclusion: The study concludes that mirabegron is a superior option in terms of both cost and efficacy for OAB 
treatment, making it a preferable choice in resource-limited settings. Future research should focus on long-term 
evaluations incorporating indirect and societal costs to comprehensively assess the economic impact of these 
treatments.
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The pharmacological interventions include antimuscarinic 
medications which relax the bladder muscle such as 
oxybutynin, tolterodine, solifenacin, fesoterodine, and 
darifenacin as well as well as Beta-3 adrenergic agonists like 
mirabegron which relaxes the bladder muscle by stimulating 
beta-3 receptors.[3]

Mirabegron is considered more effective as compared 
to solifenacin in the treatment of OAB as assessed by 
OAB-Validated-8-question (OAB-V-8) awareness tool 
and it is also associated with a lower risk of anticholinergic 
side effects compared to solifenacin.[4,5] However, the cost-
effectiveness of mirabegron may vary depending on patient 
characteristics such as age, comorbidities, and severity of 
OAB symptoms. The cost of medications and healthcare 
services may vary across different countries and healthcare 
systems. There is a scarcity of literature in the Indian 
setting on pharmacoeconomic evaluation of mirabegron 
as compared to solifenacin in OAB. The objective of this 
study was to determine the cost analysis of mirabegron as 
compared to solifenacin in the treatment of OAB syndrome.

MATERIAL AND METHODS

This was a secondary analysis of data done during 
the electives posting of undergraduate students in the 
Department of Pharmacology. The data were obtained from 
the Department of Urology as a part of a postgraduate thesis 
comparing the effectiveness of mirabegron versus solifenacin 
at the Government Medical College in Central Kerala from 
December 2019 to June 2021 (IRB number: 112/2019/
GMCK dated October 18, 2019).[4] This pharmacoeconomic 
evaluation was done from the patient’s perspective for a 
short time horizon of 3  months. Consecutive patients were 
prescribed solifenacin 5  mg or mirabegron 25  mg once 
daily at night and OAB-V-8 score was used for comparing 
the effectiveness of the drugs at baseline and at 12  weeks. 
Of the 298  patients recruited in the study, each received 
either mirabegron or solifenacin. Soliten and Mirago 
(both from Sun Pharmaceutical Industries Ltd.) the most 

prescribed brands were considered for the estimation of cost 
of solifenacin and mirabegron, respectively, from https://
www.1 mg.com. The total costs of each drug were calculated 
for 90 days (cost of single drug × 90 × 149) during the time 
of effectiveness study and at the time of pharmacoeconomic 
analysis. The projected cost for 10  years was calculated 
assuming a constant compound annual growth rate (CAGR) 
using formula ([Cost of the drug in 2024/Cost of the drug 
in 2021](1/3))-1 and the projected cost for the year 2031 was 
calculated using the formula Cost in 2024 × (1 + CAGR).[5] 
Considering the average inflation rate of 5.5% in India from 
2021 to 2024, the adjusted CAGR was calculated.

Percentage change in OAB-V-8 scores from baseline and 
at the end of 12th  week was determined using the formula 
OAB V80-OAB V812/OAB V80 and multiplied by 100. The 
average effectiveness was determined by dividing the total 
percentage change by 149 for each drug. The average cost-
effectiveness ratio was calculated using the cost of drug/
resulting effect and incremental cost-effectiveness ratio 
was to be calculated using the formula difference in costs 
(mirabegron-solifenacin)/difference in the effectiveness of 
mirabegron-solifenacin.

RESULTS

We studied the cost analysis of mirabegron versus solifenacin 
for the treatment of OAB syndrome for a period of 90 days. 
Data from 298 participants, 149 in each group, were obtained. 
The two groups were found to be comparable in terms of age, 
the mean age being 52.70 ± 11.68  years and 51.56 ± 12.39 
in solifenacin and mirabegron groups, respectively, with a 
P  =  0.41. The OAB-V-8 score at baseline was 28.07 ± 5.89 
in the solifenacin group and 28.89 ± 6.50 in the mirabegron 
group with a P = 0.26.

The cost of a single unit of solifenacin (Soliten) 5  mg in 
2021 was Rs 38 as shown in Table  1 and the total cost for 
treating 149  patients for 90  days in the year 2021 was Rs. 
5,09,580. The current cost for treating with the same dose of 

Table 1: Direct cost analysis of solifenacin versus mirabegron.

Drug Unit cost (Rs.) Cost for 90 days for 1 
patient (Rs.)

Cost for 90 days for 
149 patients (Rs.)

Solifenacin (Soliten) in 2021 38 3,420 5,09,580
Solifenacin (Soliten) in 2024 38.6 3,474 5,17,626
Solifenacin Projected cost in 2031 expecting constant CAGR 43.19 3,887 5,79,178
Solifenacin Projected cost in 2031 with 5.5% inflation 65.51 5,896 8,54,905
Mirabegron (Mirago) in 2021 23.9 2,151 3,20,499
Mirabegron (Mirago) in 2024 25.3 2,277 3,39,273
Mirabegron Projected Cost in 2031 expecting constant CAGR 37.44 3,369 5,02,070
Solifenacin Projected cost in 2031 with 5.5% inflation 61.19 5,507 8,20,557
CAGR: Compound annual growth rate
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solifenacin is Rs. 3,474 for a single patient for 90 days. The 
10-year projected cost for a single tablet estimated using 
constant CAGR is Rs. 43.19 and considering 5.5% inflation is 
Rs. 65.51 for the year 2031.

The cost of mirabegron (Mirago) 25 mg single dose in 2021 
was Rs. 23.9 and it increased to Rs. 25.3 in the year 2024. 
Thus, for treating 149 patients for 90 days, it was Rs. 3,20,499 
in 2021, whereas in 2024 it wass Rs. 3,39,273. The projected 
cost for mirabegron in 2031 is estimated to be Rs. 5,02,070 
and Rs. 8,20,557, respectively, considering constant growth 
as well as 5.5% CAGR for the study population for a period 
90 days.

As shown in Figure 1, there is an incremental rise in the cost 
of both drugs over years and the increase for solifenacin was 
calculated at a CAGR of 0.86% per annum whereas that of 
mirabegron was calculated at 2.83% per annum. The adjusted 
CAGR, considering a 5.5% inflation rate per annum, was 
calculated for both the drugs and the projected pricing in 
2031 using constant CAGR and adjusted CAGR is depicted 
in Figure 1.

Table  2 summarizes the effectiveness of solifenacin and 
mirabegron as assessed by OAB-V-8 and there was a decline 
in the mean OAB-V-8 score from 28.07 to 8.05 at the end of 
12 weeks while for mirabegron, it was from 28.89 to 5.74.

The average cost-effectiveness ratio of solifenacin in 2021 
was Rs. 7,144 per percentage decline in OAB-V-8 score. 
The average cost-effectiveness ratio of mirabegron was Rs. 
3,999.74 per percentage change in OAB-V-8 score. This 
shows that mirabegron is less costly than solifenacin and 
it is more effective than solifenacin; hence, Incremental 
Cost Effectiveness ratio was not calculated as mirabegron 
dominates in the cost-effectiveness plane as shown in 
Figure 2.

In neither drug group were serious adverse drug reactions 
(ADRs), warranting discontinuation of medication observed. 
While 13 patients developed ADRs such as dry mouth (n = 4) 
and constipation (n = 9) in the solifenacin, none were noted 
in those using mirabegron group. Since the ADRs were mild 
and non-interfering with daily routines, neither was the drug 
stopped, nor dose titrated to a lower dose. Since the ADRs 
were self-limiting, the cost of ADRs were not included. The 
direct non-medical costs and indirect costs like loss of wages 
were not included in the calculation of costs.

DISCUSSION

This pharmacoeconomic evaluation was done to determine 
the cost effectiveness of mirabegron versus solifenacin in 
OAB for a short duration of 90 days (12 weeks). This study 
shows that mirabegron, the newer drug as compared to 
solifenacin, is more effective and less costly than solifenacin. 

The projected costs of mirabegron and solifenacin after 
10 years, based on the current costs showed that there would 
be a comparable increase in the costs of both solifenacin and 
mirabegron with only an approximate Rs. 4.32 difference 
based on the current CAGR and inflation rate.

Comparison of efficacy of mirabegron and solifenacin 
by Jamil et al. as well as Raj et al., showed that the 
symptoms of OAB were relieved by both solifenacin and 
mirabegron.[4,6] They found that mirabegron was associated 
with fewer treatment-related adverse events and hence 
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Figure  1: Cost of solifenacin versus mirabegron. 2031 (c)-Pricing 
with constant compound annual growth rate (CAGR), 2031 (i)-
Pricing with adjusted CAGR.

Table 2: Effectiveness of solifenacin versus mirabegron in OAB as 
assessed by OAB‑V‑8.

Effectiveness of drug Solifenacin Mirabegron
Mean OAB V‑8 at baseline 
(OAB‑V‑80)

28.07 28.89

Mean OAB‑V‑8  
12 weeks (OAB‑V‑812)

8.05 5.74

Percentage change (%) 71.32 80.13
OAB: Overactive bladder, OAB‑V‑8: Overactive bladder‑Validated‑8‑question

Figure 2: Cost-effectiveness plane of solifenacin and mirabegron.
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advocated its use as the first-line treatment in OAB syndrome. 
They also opined that solifenacin may be utilized if the 
desired effects from mirabegron were not obtained.[6] A study 
was done to determine the relative efficacy and tolerability 
of OAB medications such as mirabegron 50  mg versus 
antimuscarinics such as darifenacin, tolterodine immediate 
release (IR), and extended release (ER), oxybutynin 
IR/ER, trospium, solifenacin, and fesoterodine. Bayesian 
mixed treatment comparisons were performed for efficacy 
(micturition, incontinence, UUI) and tolerability (dry 
mouth, constipation, blurred vision). They found that 
mirabegron 50  mg had similar efficacy when compared to 
most antimuscarinics and lower incidence of dry mouth, the 
most common adverse event reported with antimuscarinics 
and one of the main causes of discontinuation of 
treatment.[5] Soliman et al. evaluated the effect of mirabegron 
and solifenacin in children with OAB and found that both 
had comparable efficacy in the newly diagnosed children 
regarding the control of OAB symptoms and mirabegron had 
less side effects.[7,8] Mahapatra et al., demonstrated significant 
improvements in OAB symptoms while using a combination 
of solifenacin and mirabegron over monotherapies without 
increasing bothersome adverse effects associated with 
antimuscarinic therapy. This combination is one of the best 
available medical treatments for OAB irrespective of the cost 
considerations providing maximum efficacy and minimal 
side effects.[9] Behavioral therapy such as pelvic floor muscle 
training and delayed voiding, which is recommended as first-
line therapy in OAB when combined with pharmacotherapy, 
optimizes the treatment of OAB .[10] Onabotulinumtoxin 
A was found to be the cost effective among the different 
interventions such as anticholinergics, β3-adrenoceptor 
agonists, onabotulinumtoxin A, sacral nerve stimulation, and 
percutaneous tibial stimulation for the treatment of OAB.[11]

Kolbin et al., opined that using mirabegron as first-line 
or second-line treatment for OAB was cost-effective and 
profitable medical technology.[12] When modeled for a 
1-year horizon they found that the lowest cost was for 
mirabegron strategy which was 16% lower than solifenacin 
and comparison as second line showed 61% lower as 
compared to botulinum type  A. Budget impact analysis as 
well as cost-effectiveness analysis depicted an increase in the 
efficiency of mirabegron compared to solifenacin strategy 
and reducing the burden on the budget.[12] From the UK 
National Health Service (NHS) perspective, mirabegron 
50  mg appeared to be cost-effective when compared with 
oral antimuscarinic agents for the treatment of adults with 
OAB. They performed probabilistic sensitivity analyses and 
found that with willingness-to-pay threshold of mirabegron 
had £20,000 per quality-adjusted life years (QALY) gained 
and cost-effectiveness ranged from 70.2% versus oxybutynin 
10  mg to 97.8% versus darifenacin 15  mg.[13] Similarly, 
Arlandis-Guzmán et al. found that over a 5-year time 

horizon, the incremental cost per patient with mirabegron 
50 mg as compared to tolterodine was €195.52 and €157.42, 
from the NHS and societal perspectives, respectively. The 
cost of gaining a QALY with mirabegron versus tolterodine 
according to the NHS and societal perspectives was € 15,432 
and €12,425, respectively. Similar comparable results 
were obtained with fesoterodine.[14] Other studies using a 
probabilistic model and Monte Carlo simulation have showed 
positive impact in the quality of life and cost savings to the 
NHS in Spain and according to societal perspectives.[15,16] 

Perk et al. observed that using mirabegron involved moderate 
additional cost to a health plan and medical cost savings can 
offset a substantial part translated as pharmacy costs.[17]

The main limitations of this study were that there were 
calculations only of the direct medical costs and other costs 
such as direct non-medical and indirect costs were not 
considered. The non-calculation of costs for the management 
of ADRs can be justified in the context that the ADRs 
reported were only a few and they were mostly self-limited. 
The time horizon considered was only for 90 days which is 
short. Since OAB requires long-term treatment, more long-
term data are needed to fully assess the cost-effectiveness of 
mirabegron compared to solifenacin.

CONCLUSION

Mirabegron is cost-effective pharmacotherapeutic agent as 
compared to solifenacin in the treatment of OAB as evidenced 
by a lower average cost-effectiveness ratio. The individual 
patient characteristics and healthcare systems might affect 
the cost-effectiveness. Further longer studies considering 
more details of patients as well as cost of different treatment 
options in terms of provider, payer, and societal perspectives 
need to be undertaken in the Indian settings.
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