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Background: Although ureteral stents are a well-established and commonly used method for renal
drainage, the ureteral stent-related symptoms (SRSs) they cause in patients cannot be ignored. It is currently
unclear whether mirabegron has a place in the treatment of SRSs. Our study aims to systematically evaluate
the efficacy and safety of mirabegron in treating SRSs in adult patients.

Methods: Through a systematical search of multiple scientific databases before August 2023, we performed
a systematic review and meta-analysis of the primary outcomes of interest according to the PRISMA.
Analysis was performed under multivariate random-effects network models and effects of drugs was ranked
with surface under the cumulative ranking curves (SUCRA) probabilities.

Results: Sixteen studies involving 2,002 patients were included. All regimens (including mirabegron,
solifenacin, and tamsulosin) were significantly better than placebo in urinary symptoms. Solifenacin was
associated with more adverse drug events than mirabegron and tamsulosin. The SUCRA values showed that
mirabegron was the best in the outcomes of body pain (71.5%), sexual matters (76.4%), and adverse events
(70.5%). Solifenacin was the best in the outcomes of urinary symptoms (73.1%), general health (81.0%), and
work performance (85.1%). Tamsulosin had the lowest rate of all outcomes.

Conclusions: Compared with traditional drugs for relieving SRSs, mirabegron performs best in terms
of alleviating body pain, sexual matters, and adverse events, with little difference in urinary symptoms and
general health. Further high-quality prospective double-blinded randomized controlled trials (RCTs) are

required to provide sufficient evidence supporting our observations.
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Introduction patients to suffer from stent-related symptoms (SRSs) and
Since its first application in 1967, ureteral stents have reduces their quality of life (2). Studies have shown that
gradually become an indispensable tool in urology (1). more than 80% of patients experience stent-related pain,
However, the use of this tool causes great majority of 58% have reduced work capacity, and 32% have sexual
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dysfunction (2,3).

It is reported that the most commonly used medications
for treating SRSs are alpha-blockers and anticholinergic
agents (4). Nevertheless, it has been found that they might
result in some adverse effects in clinical practice, such as
headache, constipation, and orthostatic hypotension (5).
These adverse effects bring about poor treatment
compliance in patients (6).

Pathogenesis of ureteral SRSs are close to the storage
subset of lower urinary tract symptoms caused by overactive
bladder syndrome. Treatment options for overactive bladder
syndrome might also be effective for SRSs (7). Mirabegron,
as an effective treatment for overactive bladder syndrome,
has been evaluated by some studies for its efficacy and
safety for SRSs (8-10). Although its evaluation results are
encouraging, the research limitations caused by sample size
and quality of currently available data still raise concerns
about the reliability of the conclusion.

In addition, there has been no high-quality evidence of
the superiority of mirabegron versus alpha-blockers and
anticholinergic agents in SRSs. To provide more sufficient
evidence for clinical practice, we performed this network
meta-analysis to assess the efficacy and safety among
mirabegron, tamsulosin, and solifenacin. We present this
article in accordance with the PRISMA-NMA reporting
checklist (available at https://tau.amegroups.com/article/
view/10.21037/tau-23-642/rc) (11).

Highlight box

Key findings
® Mirabegron is an effective and safe treatment method for
alleviating stent-related symptoms, with a low incidence of adverse

events.

What is known and what is new?

® Mirabegron is a selective agonist for beta-3 adrenergic receptors,
and its efficacy in the treatment of ureteral stent-related symptoms
is still controversial.

e Compared with traditional drugs for relieving stent-related
symptoms, mirabegron performs best in terms of alleviating body
pain, sexual matters, and adverse events, with little difference in
urinary symptoms and general health.

What is the implication, and what should change now?
® Mirabegron may be more effective and safer for patients with
ureteral stent-related symptoms.
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Methods
Literature search and eligibility criteria

A systematic search was performed to identify studies in
PubMed, Embase, Web of Science, and Cochrane Library
before August 2023. Search terms included: “stent-
related symptoms”, “stent-related discomfort”, “ureteral”,
“stent”, “mirabegron”, “beta-3 receptor agonist”, “beta-3
agonist”, “alpha blocker”, “tamsulosin”, “antimuscarinic”,
“solifenacin”, “RCT”, and “randomized controlled trial”.
The above search fields with logical operators were
combined to get as many search results as possible and
language of publication was not limited.

Randomized controlled trials (RCTS) that met all of the
following criteria were included: (I) drug treatments for
ureteral SRSs should contain mirabegron, tamsulosin, and
solifenacin. (II) Patients underwent ureteral stent placement
after extracorporeal shock wave lithotripsy, ureteroscopic
lithotripsy, or percutaneous nephrolithotomy. (III) Ureteral
stent symptom questionnaire (USSQ) was used to evaluate
all outcomes before removal of stents. (IV) Crossover trials,
dose titration studies, daily dosing studies, and studies for
which full text was not available were excluded.

Quality assessment

Two independent reviewers assessed each study by using
the Cochrane risk-of-bias 2 tool for randomized trials
(ROB2) (12), and their differences were resolved through
discussion. ROB2 covered the randomization process,
deviations from intended interventions, missing outcome
data, measurement of the outcome, and selection of the
reported result.

Data extraction

The following information will be recorded on a pre-
designed standardized form: first author’s name, publication
year, region, sample size, intervention, follow-up time, USSQ
score, and adverse events. The primary outcomes were the
USSQ urinary symptom and body pain scores related to
SRSs treated with mirabegron, as well as adverse events.

Statistical analysis

Data analysis was performed by using Stata 17 (StataCorp,
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Figure 1 Flow diagram of the studies selection process. USSQ, ureteral stent symptom questionnaire.

College Station, Texas, USA), and the standard multivariate
random effects network model was used to assess
outcomes (13). Using surface under the cumulative
ranking curves (SUCRA) probabilities and relative ranking
probability to assess the efficacy of different drugs (14).
Furthermore, inconsistency was tested by Higgins and Dias
model, and small-study effects and publication bias were
evaluated by a comparison-adjusted funnel plot.

Registration

This study registered on PROSPERO and registration
number was CRD42023473188.

Results
Characteristics of the individual studies

The whole process of literature retrieval and screening for
network meta-analysis is shown in Figure 1. One hundred
and forty-two studies were screened from the database,
and ultimately 16 studies with 2,002 patients were enrolled
in our analysis (5,8,9,15-27). All trials involved urinary
symptoms efficacy assessment, but only 14 trials involved
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general health and sexual performance (5,8,9,15,17-20,22-27),
13 trials involved pain-relief efficacy and work performance
(5,8,9,15,18-20,22-27), § trials involved adverse effects
(9,16,21,23,27). The detailed information of included studies
is presented in Table S1.

Quality assessment of each trial is shown in Figure S1.
SUCRA and mean rank are described in detail in 7zble 1.

Network meta-analysis of urinary symptoms

The results of urinary symptoms are shown in Figure 2.
Network graph is shown in Figure 24. When placebo
was used as the comparative reference, three treatments,
mirabegron [mean difference (MD), -1.36; 95% confidence
interval (CI): -2.36, -0.37], tamsulosin (MD, -1.12; 95%
CI: -1.81, -0.43) and solifenacin (MD, -1.35; 95% CI:
-2.01, -0.69) were associated with a statistically significant
improvement. Furthermore, no significant differences were
observed among these three regimens (Figure 2B). The
analysis results based on SUCRA advocated that solifenacin
had the highest probability of being the best intervention
for urinary symptom relief (SUCRA 73.1%, mean rank 1.8).
Ranking of mirabegron was in the middle (SUCRA 72.9%,
mean rank 1.8), and tamsulosin (SUCRA 53.9%, mean
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Table 1 The summary of SUCRA and mean rank

SUCRA (%) Mean rank
Outcomes
Mirabegron Solifenacin Tamsulosin Placebo Mirabegron  Solifenacin  Tamsulosin  Placebo

Urinary symptoms 72.9 73.1 53.9 0.1 1.8 1.8 2.4 4.0
Body pain 71.5 66.1 59.8 2.6 1.9 2.0 2.2 3.9
General health 80.9 81.0 31.6 6.6 1.6 1.6 3.1 3.8
Work performance 56.5 85.1 12.8 45.5 2.3 1.4 3.6 2.6
Sexual matters 76.4 63.7 31.3 28.5 1.7 2.1 3.1 3.1
Adverse events 70.5 4.6 53.6 71.2 1.9 3.9 2.4 1.9

SUCRA, surface under the cumulative ranking curves.
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Figure 2 Network analysis of urinary symptom relieve efficacy. (A) Network plots of the comparisons between different interventions. (B)
Forest plot of network meta-analysis. (C) Ranking probability plot. (D) Cumulative probability ranking plot. CI, confidence interval; Mira,

mirabegron; Tam, tamsulosin; Soli, solifenacin.
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Figure 3 Network analysis of body pain relieve efficacy. (A) Network plots of the comparisons between different interventions. (B) Forest

plot of network meta-analysis. (C) Ranking probability plot. (D) Cumulative probability ranking plot. CI, confidence interval; Mira,

mirabegron; Tam, tamsulosin; Soli, solifenacin.

rank 2.4) was the worst one among the three interventions

(Figure 2C,2D).

Network meta-analysis of body pain

The results of body pain are shown in Figure 3. Network
graph is shown in Figure 34. When placebo was used as the
comparative reference, tamsulosin (MD, -0.41; 95% CI:
-0.82, -0.01) and solifenacin (MD, -0.45; 95% CI: -0.85,
-0.04) had shown remarkable efficacy in relieving body pain.
In addition, no significant differences were observed among
these three regimens in relieving body pain (Figure 3B).
Mirabegron had the highest probability of being the best
intervention for urinary symptom relief (SUCRA 71.5%,
mean rank 1.9). Solifenacin (SUCRA 66.1%, mean rank
2.0) came off second best, and tamsulosin (SUCRA 59.8%,

© Translational Andrology and Urology. All rights reserved.

mean rank 2.2) was the worst one (Figure 3C,3D).

Network meta-analysis of general bealth, working
performance and sexual matters

Compared to the placebo, mirabegron (MD, -0.50; 95%
CI: -0.95, -0.04) and solifenacin (MD, -0.48; 95% CI:
-0.82, -0.15) showed a significant advantage in terms of
general health. In addition, solifenacin was likely to be the
first choice (SUCRA 81.0%, mean rank 1.6) in this domain
of general health. Mirabegron (SUCRA 80.9%, mean rank
1.6) came off second best, and tamsulosin ranked third
(SUCRA 31.6%, mean rank 3.1) (Figure S2).

There were no significant differences in working
performance scale. SUCRA values provided potential
efficacy for these three active treatment regimens at 85.1%
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Figure 4 Network analysis of adverse events. (A) Network plots of the comparisons between different interventions. (B) Forest plot of

network meta-analysis. (C) Ranking probability plot. (D) Cumulative probability ranking plot. CI, confidence interval; Mira, mirabegron;

Tam, tamsulosin; Soli, solifenacin.

for solifenacin, 56.5% for mirabegron, and 12.8% for
tamsulosin (Figure S3).

Similar to the previous result, no significant differences
were observed in terms of sexual matters. The analysis
results based on SUCRA suggested that mirabegron
might be the best intervention to improve sexual function
for patients with SRSs (SUCRA 76.4%, mean rank 1.7).
Solifenacin (SUCRA 63.7%, mean rank 2.1) came off
second best, and tamsulosin might be the worst one
(SUCRA 31.3%, mean rank 3.1) (Figure S4).

Network meta-analysis of adverse events

The results of adverse events are shown in Figure 4.
Network graph is shown in Figure 44. When placebo
was used as the comparative reference, the difference in

© Translational Andrology and Urology. All rights reserved.

adverse events of solifenacin was statistically significant
[risk ratio (RR), 3.70; 95% CI: 1.38, 9.90] (Figure 4B).
Based on the outcome of SUCRA, mirabegron might be
the best one (SUCRA 70.5%, mean rank 1.9). Tamsulosin
came off second best (SUCRA 53.6%, mean rank 2.4),
and solifenacin was worst among the three interventions

(SUCRA 4.6%, mean rank 3.9) (Figure 4C,4D).

Risk of bias

Comparing the differences between direct and indirect
evidence to evaluate inconsistency, all P value was more
than 0.05. No evidence showed inconsistency existing in
the network model. Besides, publication bias was analyzed
by the comparison-adjusted funnel plot, and no obvious
publication bias was detected in most outcomes (Figure S5).
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Discussion

Ureteral stents, as an adjunctive treatment to alleviate
or prevent obstruction in the upper urinary tract, have
taken an important role in urologic surgery for nearly five
decades (9). Moreover, they are also used extensively in
endoscopic ureteral stone surgery (5). Though ureteral
stents are routinely used, significant discomfort has been
reported in up to 80% of patients (4). To alleviate the
discomfort, researchers have developed several personalized
types of stents by altering stent size, design, composition,
and the use of drug coating. However, up to the present
time, there is no ideal stent that could avoid SRSs (1).
Medical management of SRSs has gradually become a
research priority.

In our research, 16 studies recruiting 2,002 patients were
included and analyzed. According to the network meta-
analysis results, we found that all treatments (including
mirabegron, solifenacin, and tamsulosin) were significantly
better than placebo in urinary symptoms, and solifenacin
was associated with more adverse events than the other
two. The SUCRA values indicate that mirabegron is the
best in terms of body pain, sexual matters, and adverse
events, with little difference from the optimal option in
urinary symptoms and general health. Solifenacin performs
best in terms of work performance, with little difference
from mirabegron in urinary symptoms and general health.
Tamsulosin had the lowest ranking of all outcomes.

Previous studies had demonstrated that compared with
a placebo, mirabegron significantly improved urinary
symptom, which was consistent with our study (25). Several
trials have shown that mirabegron was comparable to
solifenacin or tamsulosin in improving urinary symptoms
(8,9). Interestingly, another study indicated that tamsulosin
was better than mirabegron (24). Mirabegron has no known
effect on voiding symptoms, whereas tamsulosin affects
voiding and storage symptoms, which might explain why
mirabegron did not perform as well as tamsulosin on the
USSQ urinary symptom score (10).

In terms of relieving body pain, a meta-analysis, including
546 patients, demonstrated that mirabegron was the same as
placebo (4). The dosage of analgesics was lower, suggesting
that mirabegron might be beneficial in reducing pain (4).
Our study further revealed that there was no significant
difference in the three treatment regimens, but mirabegron
might be the best drug for alleviating body pain. Beta-
adrenoceptor agonists could dilate the ureter by targeting
B-adrenergic receptors in the mucosa and muscular layers

of the ureter, thereby relieving body pain (28). When the
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patient took mirabegron before ureteroscopy, it was observed
that the success rate of ureteroscopy has been improved due
to ureteral dilatation (29). In addition, inhibiting involuntary
bladder contractions caused by mechanical stimulation of
ureteral stents might be another potential mechanism for
pain relief (25). However, the choice of different analgesic
drugs, and patients’ tolerance of pain, may lead to potential
risks of bias.

Regarding safety, compared with the blank control
group, patients in the solifenacin group had a higher risk
of adverse events. In the comparison of these three drugs,
although there was no significant difference, the effect size
was comparatively in favor of mirabegron. Constipation and
dry mouth are the primary adverse events of mirabegron,
which usually are mild and rare (4). Among patients with
SRSs treated with 50 mg mirabegron per day during
2 weeks, 4.2% reported constipation and 2.1% reported dry
mouth (25). In addition, there were almost no reports of
relatively serious adverse events (8,25). The incidence of
adverse events in patients with overactive bladder syndrome
was roughly consistent (less than 2% for constipation and
0.5% for dry mouth) (30). The above evidence implies that
it is safe to treat SRSs with mirabegron.

"To our knowledge, our study was the first network meta-
analysis that focused on the efficacy and safety of mirabegron
treatment for SRSs based on all RCTs using USSQ which
might provide a new choice for ureteral stenting patients.
Nevertheless, some limitations should be acknowledged.
First, only two included studies had a double-blind design,
which may cause subjective bias. Second, different stent
sizes and lengths, different outcome assessment times, and
different use of analgesics may lead to potential biases.
Nevertheless, this heterogeneity could better represent
the real scenario in every day clinical practice. Third, only
two representative drugs, tamsulosin and solifenacin, were
included, and some other common drugs such as terazosin,
doxazosin, and tolterodine were not included in the analysis.
Fourth, although all the included studies used USSQ, the
sample size of per arm in some studies were not enough (at
least 64 patients) to detect the differences in the mean index
scores for each domain of the USSQ with 80% power, which
may lead to potential bias. We strongly encourage further
high-quality RCTs to improve the quality of meta-analysis
on the treatment of SRSs.

Conclusions

In conclusion, our network meta-analysis reveals that
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compared with traditional drugs for relieving SRSs,
mirabegron performs best in terms of alleviating body pain,
sexual matters, and adverse events, with little difference in
urinary symptoms and general health. Further high-quality
prospective double-blinded RCTs are required to provide
sufficient evidence supporting our observations.

Acknowledgments

Funding: None.

Footnote

Reporting Checklist: The authors have completed the
PRISMA-NMA reporting checklist. Available at https://tau.
amegroups.com/article/view/10.21037/tau-23-642/rc

Peer Review File: Available at https://tau.amegroups.com/
article/view/10.21037/tau-23-642/prf

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at https://tau.amegroups.
com/article/view/10.21037/tau-23-642/coif). The authors
have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Jian Z, Chen Y, Liu Q, et al. Combination of solifenacin
and tamsulosin may provide additional beneficial effects
for ureteral stent-related symptoms-outcomes from a
network meta-analysis. World ] Urol 2019;37:289-97.

2. Pecoraro A, Peretti D, Tian Z, et al. Treatment of Ureteral
Stent-Related Symptoms. Urol Int 2023;107:288-303.

© Translational Andrology and Urology. All rights reserved.

Xiang et al. Mirabegron, tamsulosin, and solifenacin for SRSs

10.

11.

12.

14.

15.

Lange D, Bidnur S, Hoag N, et al. Ureteral stent-
associated complications--where we are and where we are
going. Nat Rev Urol 2015;12:17-25.

LiZ, Cui Y, Chaiy, et al. The efficacy and safety of
mirabegron in treating ureteral stent-related symptoms:
A systematic review and meta-analysis. Low Urin Tract
Symptoms 2022;14:27-34.

El-Nahas AR, Tharwat M, Elsaadany M, etal. A
randomized controlled trial comparing alpha blocker
(tamsulosin) and anticholinergic (solifenacin) in treatment
of ureteral stent-related symptoms. World J Urol
2016;34:963-8.

Policastro C, Dispagna M, Smith G, et al. Factors
associated with unplanned clinical encounters for ureteral
stent-related symptoms. World J Urol 2024;42:74.
Khullar V, Amarenco G, Angulo JC, et al. Efficacy and
tolerability of mirabegron, a f(3)-adrenoceptor agonist,
in patients with overactive bladder: results from a
randomised European-Australian phase 3 trial. Eur Urol
2013;63:283-95.

Abdelaziz AS, Salama NM, Ghoneem AM. Mirabegron vs.
solifenacin in control of endoscopically inserted ureteral
stent-related symptoms. World J Urol 2022;40:2113-9.
Chandna A, Kumar S, Parmar KM, et al. Comparison of
stent related symptoms in patients taking mirabegron,
solifenacin, or tamsulosin: A double blinded randomized
clinical trial. Urologia 2022;89:589-96.

Van Besien J, Keller EX, Somani B, et al. Mirabegron

for the Treatment of Ureteral Stent-related Symptoms:

A Systematic Review and Meta-analysis. Eur Urol Focus
2022;8:1031-41.

Page MJ, Moher D, Bossuyt PM, et al. PRISMA

2020 explanation and elaboration: updated guidance

and exemplars for reporting systematic reviews. BMJ
2021;372:n160.

Sterne JAC, Savovi¢ ], Page MJ, et al. RoB 2: a revised
tool for assessing risk of bias in randomised trials. BM]
2019;366:14898.

. Jackson D, Riley R, White IR. Multivariate meta-analysis:

potential and promise. Stat Med 2011;30:2481-98.

Salanti G, Ades AE, Toannidis JP. Graphical methods and
numerical summaries for presenting results from multiple-
treatment meta-analysis: an overview and tutorial. J Clin
Epidemiol 2011;64:163-71.

Wang CJ, Huang SW, Chang CH. Effects of specific
alpha-1A/1D blocker on lower urinary tract symptoms due
to double-] stent: a prospectively randomized study. Urol
Res 2009;37:147-52.

Transl Androl Urol 2024;13(5):699-707 | https://dx.doi.org/10.21037/tau-23-642


https://tau.amegroups.com/article/view/10.21037/tau-23-642/rc
https://tau.amegroups.com/article/view/10.21037/tau-23-642/rc
https://tau.amegroups.com/article/view/10.21037/tau-23-642/prf
https://tau.amegroups.com/article/view/10.21037/tau-23-642/prf
https://tau.amegroups.com/article/view/10.21037/tau-23-642/coif
https://tau.amegroups.com/article/view/10.21037/tau-23-642/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

Translational Andrology and Urology, Vol 13, No 5 May 2024

16. Lee Y], Huang KH, Yang HJ, et al. Solifenacin improves
double-] stent-related symptoms in both genders following
uncomplicated ureteroscopic lithotripsy. Urolithiasis
2013;41:247-52.

17. Dellis AE, Keeley FX Jr, Manolas V, et al. Role of
a-blockers in the treatment of stent-related symptoms:

a prospective randomized control study. Urology
2014;83:56-61.

18. Singh I, Tripathy S, Agrawal V. Efficacy of tamsulosin
hydrochloride in relieving "double-J ureteral stent-related
morbidity": a randomized placebo controlled clinical study.
Int Urol Nephrol 2014;46:2279-83.

19. Aggarwal SP, Priyadarshi S, Tomar V, et al. A Randomized
Controlled Trial to Compare the Safety and Efficacy of
Tadalafil and Tamsulosin in Relieving Double J Stent
Related Symptoms. Adv Urol 2015;2015:592175.

20. Park], Yoo C, Han DH, et al. A critical assessment of the
effects of tamsulosin and solifenacin as monotherapies
and as a combination therapy for the treatment of ureteral
stent-related symptoms: a 2 x 2 factorial randomized trial.
World J Urol 2015;33:1833-40.

21. Abdelhamid MH, Zayed AS, Ghoneima WE, et al.
Randomized, double-blind, placebo-controlled trial
to compare solifenacin versus trospium chloride in the
relief of double-J stent-related symptoms. World J Urol
2017;35:1261-8.

22. Dellis AE, Papatsoris AG, Keeley FX Jr, et al. Tamsulosin,
Solifenacin, and Their Combination for the Treatment
of Stent-Related Symptoms: A Randomized Controlled
Study. ] Endourol 2017;31:100-9.

23. Ragab M, Soliman MG, Tawfik A, et al. The role of

Cite this article as: Xiang N, Hu Y, Peng W, Luo M, Yang
Y, Zhang Q. Comparing efficacy and safety of mirabegron,
tamsulosin, and solifenacin in ureteral stent-related symptoms:

outcomes from a network meta-analysis. Trans] Androl Urol
2024;13(5):699-707. doi: 10.21037/tau-23-642

24.

25.

26.

27.

28.

29.

30.

707

pregabalin in relieving ureteral stent-related symptoms:

a randomized controlled clinical trial. Int Urol Nephrol
2017;49:961-6.

Bhattar R, Tomar V, Yadav SS, et al. Comparison of safety
and efficacy of silodosin, solifenacin, tadalafil and their
combinations in the treatment of double-]J stent- related
lower urinary system symptoms: A prospective randomized
trial. Turk J Urol 2018;44:228-38.

Tae BS, Cho S, Jeon BJ, et al. Does mirabegron relieve
ureteric stent-related discomfort? A prospective,
randomized, multicentre study. BJU Int 2018;122:866-72.
Falahatkar S, Beigzadeh M, Mokhtari G, et al. The effects
of pregabalin, solifenacin and their combination therapy on
ureteral double-]J stent-related symptoms: A randomized
controlled clinical trial. Int Braz ] Urol 2021;47:596-609.
Yavuz A, Kilinc ME, Aydin M, et al. Does tamsulosin or
mirabegron improve ureteral stent-related symptoms?

A prospective placebo-controlled study. Low Urin Tract
Symptoms 2021;13:17-21.

Shen H, Chen Z, Mokhtar AD, et al. Expression of
B-adrenergic receptor subtypes in human normal and
dilated ureter. Int Urol Nephrol 2017;49:1771-8.

Bayar G, Kilinc MEF, Yavuz A, et al. Adjunction

of tamsulosin or mirabegron before semi-rigid
ureterolithotripsy improves outcomes: prospective,
randomized single-blind study. Int Urol Nephrol
2019;51:931-6.

Nitti VW, Auerbach S, Martin N, et al. Results of a
randomized phase III trial of mirabegron in patients with
overactive bladder. J Urol 2013;189:1388-95.

© Translational Andrology and Urology. All rights reserved. Transl Androl Urol 2024;13(5):699-707 | https://dx.doi.org/10.21037/tau-23-642



Supplementary

Overall Bias

Selection of the reported result
Measurement of the outcome

Mising outcome data

Deviations from intended interventions

Randomization process

0 10 20 30 40 50 70 80 9 100
M Low risk ' Some concerns M High risk
Figure S1 Summary of quality assessment included in the study.
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Figure S2 Network analysis of general health. (A) Network plots of the comparisons between different interventions. (B) Forest plot of
network meta-analysis. (C) Ranking probability plot. (D) Cumulative probability ranking plot.
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Tamsulosin

Figure S3 Network analysis of working performance. (A) Network plots of the comparisons between different interventions. (B) Forest plot
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of network meta-analysis. (C) Ranking probability plot. (D) Cumulative probability ranking plot.
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A Network evidence plot B Treatment Effect Mean with 95%CI
Mirabegron
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Figure S4 Network analysis of sexual matters. (A) Network plots of the comparisons between different interventions. (B) Forest plot of
network meta-analysis. (C) Ranking probability plot. (D) Cumulative probability ranking plot.
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Figure S5 Comparison-adjusted funnel plot of the studies included

in this meta-analysis.
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Table S1 The characteristics of included studies

. Number of ) ) Start of  Follow-up time
Authors Year Region patients Therapy (daily dosage, sample size) therapy (week)
Wang 2009 China 154 Tamsulosin (0.4 mg, n=79), control (n=75) POD1 1
Lee 2013 China 140 Solifenacin (10 mg, n=70), control (n=70) POD1 2
Dellis 2014 Greece, United 100 Tamsulosin (0.4 mg, n=50), control (n=50) POD1 4
Kingdom

Singh 2014 India 60 Tamsulosin (0.4 mg, n=30), control (n=30) POD3 4
Aggarwal 2015 India 101 Tamsulosin (0.4 mg, n=51), control (n=50) POD7 3
Park 2015 Korea 63 Tamsulosin (0.2 mg, n=20), solifenacin POD1 2

(5 mg, n=20), control (n=23)
El-Nahas 2016 Egypt 131 Tamsulosin (0.4 mg, n=44), solifenacin POD1 1to2

(5 mg, n=43), control (n=44)
Abdelhamid 2017 Egypt 140 Solifenacin (10 mg, n=70), control (n=70) POD1 2
Dellis 2017 Greece 180 Tamsulosin (0.4 mg, n=60), solifenacin POD1 4

(5 mg, n=60), control (n=60)
Ragab 2017 Egypt 243 Solifenacin (5 mg, n=121), control (n=122) POD1 15 days
Bhattar 2018 India 85 Solifenacin (10 mg, n=43), control (n=42) POD7 3
Tae 2018 Korea 96 Mirabegron (50 mg, n=48), control (n=48) POD1 2
Yavuz 2021 Turkey 161 Tamsulosin (0.4 mg, n=55), mirabegron POD1 4

(50 mg, n=50), control (n=56)
Falahatkar 2021 Iran 128 Solifenacin (5 mg, n=64), control (n=64) POD1 2
Abdelaziz 2022 Saudi Arabia 97 Mirabegron (50 mg, n=34), solifenacin POD4 2

(5 mg, n=32), control (n=31)
Chandna 2022 India 123 Mirabegron (50 mg, n=41), solifenacin POD1 4

(5 mg, n=40), tamsulosin (0.4 mg, n=42)

POD, postoperative day.
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