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Mirabegron as effective as oxybutynin for
ureteral stent symptoms
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SUMMARY

OBJECTIVE: Ureteral stents usually cause pain and lower urinary tract discomfort. This study aimed to compare the effect of mirabegron

with oxybutynin in relieving ureteral stent-related symptoms over time.

METHODS: A prospective, longitudinal, randomized, single-blinded study was conducted. Patients who had a ureteral stent inserted

after urolithiasis treatment were classified into two groups and received either oxybutynin 5 mg/day (Group O) or mirabegron 50 mg/

day (Group M). The Ureteral Stent Symptoms Questionnaire (USSQ) was applied on the 3rd, 6th, and 15th postoperative days. Group

domain scores were compared, and a mixed linear model was used to better assess score differences.

RESULTS: Ureteral Stent Symptoms Questionnaire scores were similar in both groups during all three postoperative days (p>0.05).

A longitudinal analysis showed that global quality of life and general health improved over time, independently of the use of any of the

medications (p<0.05), while urinary symptoms and body pain scores were lower over time in participants receiving oxybutynin.

CONCLUSION: Both mirabegron and oxybutynin are equivalent in relieving ureteral stent symptoms. Moreover, some stent symptoms

seem to decrease over time despite the use of medication.
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INTRODUCTION

Ureteral stent-related symptoms (USRS) are a common con-
dition presented in patients undergoing endourological pro-
cedures. Lower abdomen and back pain usually occur along
with lower urinary tract symptoms.

Alpha blockers are drugs very well studied for this purpose?.
The understanding of their efficacy and low incidence of side
effects may be an important factor that warrants the choice by
many urologists’*. USRS also recall those of hyperactive blad-
der, so antimuscarinics, such as oxybutynin, tolterodine, and
solifenacin, were also studied’®. Benefits of antimuscarinics are
overridden by their potential side effects, such as xerostomy,
xerophthalmy, blurred vision, constipation, and flushed skin.

Mirabegron is a beta-3 agonist drug that achieves an effec-
tive inhibition of cholinergic pathways without the occurrence
of undesired side effects caused by antimuscarinics”*°.

This study aims to compare the effect of mirabegron with

oxybutynin in relieving USRS over time.

METHODS
After project registration and approval by the institutional
review board (authorization number 2.552.613/CAAE
85.174.18.0.0000.0103), we performed a prospective, ran-
domized, single-blinded study. From April 2018 to March
2020, 48 patients who underwent urological procedures, in
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Mirabregron and ureteral stent symptoms

which a ureteral stent was inserted, were enrolled. Consenting
participants were completely informed regarding benefits and
potential risks of using the medication.

Inclusion criteria were to have had a ureteral stent inserted
after a minimally invasive urinary stone treatment procedure
(either ureteroscopy, percutaneous nephrolithotripsy, or lap-
aroscopy) or simple ureteral stent insertion without definite
stone treatment for ureteral calculi. Exclusion criteria com-
prised patients with a ureteral stent inserted at the time of a
previous surgery, pregnant women, forgotten ureteral stents,
patients aged below 20 years and above 70 years, patients with
known or reported overactive bladder, and men with symp-
tomatic benign prostatic hyperplasia. The ureteral stent used
was the same in all cases (Hummer™ Ureteral Drainage Kit 6
Frx 26 cm).

Participants were randomly classified into two groups
through a simple randomization design. The first group
(Group O) received, at the day of discharge, oxybutynin 5 mg/
day, and the second group (Group M) received mirabegron
50 mg/day for 15 days. They were also prescribed nonsteroid
anti-inflammatory drug (etodolac 400 mg twice a day) for
additional discomfort.

A Portuguese validated form of the Ureteral Stent Symptoms
Questionnaire (USSQ)!! was given to all participants through
a phone call in three different moments (3rd, 6th, and 15th
postoperative days). The interviewer was not aware of which
medication had been prescribed to the participant. The USSQ
design contemplates six separate domains that embrace uri-
nary symptoms, body pain, general health, work performance,
sexual matters, and additional problems, as well as an overall

global quality oflife. In the original validation study, Joshi et al.

stated that there is no single score for the whole questionnaire,
as individual section scores represent separate domains and
characteristics of the stent experience'. By acknowledging this
assertion, after fully applying the questionnaire, we conducted
separate analysis of four domains, namely, urinary symptoms
(U), body pain (P), general health (G), and additional prob-
lems (A), as well as global quality of life (GQ).

Out of total 48 participants, 24 were initially included in
Group O and 24 in group M. Throughout the study, eight
participants were excluded due to not completing telephonic
interviews. Eventually, the final sample size was 40 (Group
0=21, Group M=19).

Statistical analysis was performed using R language (R
Core Team, 2017). Numerical variables were represented
through mean value and standard deviation. Student’s #-test
was used to compare numerical values at each interview time.
Qualitative variables were represented by their absolute and rel-
ative frequencies. Fisher’s exact test was used to analyze variables
at each time of interview. A longitudinal analysis was carried
out for each USSQ domain using a mixed linear model with
random intercept in order to accommodate initial differences
inherent to each participant and induce a correlation structure
among observations of a participant in different moments®.
The number of days after the procedure was used as numerical
variable, and Group O was used as reference. For all statistical

results, p<0.05 was considered significant.

RESULTS

Data related to participants and procedures are given in
Table 1. No statistical significance was found between the

Table 1. Participants’ characteristics and procedures frequencies.

e —— O

Number of participants (n) ‘

Gender, n (%)

Female 27 (67.5) 15 (71.4) 12 (63.2) A%
Male 13 (32.5) 6 (28.6) 7 (36.8)
Age, years (meantSD) 45.77£10.76 47.9+8.68 43.42+12.49 0.2
Weight, kg (mean%SD) 78.07£15.9 78.8£18.02 76.6£12.26 0.78
Height, cm (mean%SD) 164.8+11.23 165.3+13.02 163.8+7.63 0.78
Procedures
Cystoscopic double-J insertion, n (%) 14 (35) 8(38.1) 6(31.6)
S 09 | we | s |
Percutaneous nephrolithotripsy, n (%) 1(2.5) 1(4.8) 0 (0)
Ureterolithotripsy, n (%) 22 (55) 1(52.4) 11 (57.9)

1794
Rev Assoc Med Bras 2021;67(12):1793-1797



Jaworski, P. et al.

groups. Frequency of urological procedures between the
groups was similar.

Overall results for domain scores at each interview are
shown in Table 2. None of the scores showed statistical differ-
ence between the groups at any of the interviews.

Random intercept analysis results for all domains are dis-
played in Table 3. Statistical results for urinary symptoms reveal
a significant interaction effect (p=0.03) between the number of
days and the group to which the patient belongs, meaning that
the effect caused in each group is different for each moment
of the analysis. As Group O is the reference for this model,
the intercept value can be interpreted as the estimate value for
urinary symptoms for Group O at time zero. Group effect, in
this case, varies according to the number of days.

Analysis of the body pain domain shows significant inter-
actions for both time (p<0.05) and Group (p=0.02), indicating
that both time and medication may play a role in the partici-
pant’s symptoms, benefiting patients in Group O. General health
analysis shows a significant time effect (p<0.05), with similar
decrease in both groups. Global quality of life reveals a signif-
icant time effect for both groups (p<0.05) but no difference
between them.

DISCUSSION

The use of antimuscarinics (oxybutynin and tolterodine) has

been widely studied, with data showing benefit when used

Table 3. Linear mixed model with random intercept analysis
of the domains.

Urinary symptorns

Group M compared with Group O -1.49 0.51
Days after procedure -0.15 0.21
Group M interaction: Days 0.40 0.03*

Body pain | Estimative | p-value
(Gﬁigzg I\O/I compared with 272 0.40
Days after procedure -0.71 0.00*
Group M interaction: Days 0.41 0.02*

General health Estimative | p-value
g;gﬂg I\O/I compared with 026 0.89
Days after procedure -0.26 0.00*
Group M interaction: Days 0.07 0.41

Additional problems

Group M compared with

Group © 0.84 0.21
Days after procedure -0.04 0.10
Group M interaction: Days 0.02 0.55
Global quality of life Estimative | p-value
ggﬂg IC\)/I compared with 033 042
Days after procedure -0.07 0.00*
Group M interaction: Days 0.03 0.15

*Statistically significant.

Table 2. Domains’ scores (mean%SD) at different times of interview.

3rd postoperative day Group O Group M p-value

Urinary symptoms 29.6245.08 28.951+6.84 0.72
Body pain 24.38+13.25 22.7949.16 0.66
General health 14.3846.09 14.95+7.34 0.79
Additional problems 5.90+1.89 6.8442.22 0.16
Global quality of life 4.76x1.30 4.53+1.39 0.58
6th postoperative day Group O Group M p-value
Urinary symptoms 26.52+4.93 27.8916.46 0.45
Body pain 20.149.91 20+9.14 0.97
General health 12.5745.60 13.1146.38 0.78
Additional problems 5.43+1.57 6.37+2.11 0.12
Global quality of life 4.09+1.09 4+1.20 0.79
15th postoperative day Group O Group M p-value
Urinary symptoms 27+7.52 31.32+8.82 0.11
Body pain 15.1448.37 18.58+9.02 0.22
General health 10.914.84 12.2146.30 0.47
Additional problems 5.2942.08 6.47+2.36 0.1
Global quality of life 3.75%1.41 3.9540.91 0.6
SD: standard deviation.
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alone or in association with alpha blockers (alfuzosin and tam-
sulosin)®’. Mirabegron, a beta-3 agonist approved for OAB
symptoms, has also been proved to perform a selective alpha-1a
and alpha-1d adrenergic antagonism'# in an experimental sce-
nario. In addition, Shen et al."” recently demonstrated, through
immunochemistry analysis, the expression of all beta-adrener-
gic receptor subtypes in the mucosa and muscular layers of the
human ureter. These findings reinforce a theoretical benefit for
mirabegron to relief USRS.

Results shown in Table 2 support mirabegron to be as effec-
tive as oxybutynin in relieving USRS. Similarly, Tae et al. first
reported that mirabegron markedly reduced body pain when
compared with placebo (21.96 versus 13.96, p=0.007) but did
not observe significant differences in the other domains'®. In this
study, a subanalysis of the urinary symptoms’ domain revealed
a significant improvement only in specific scores that were
mainly related to storage symptoms'®. Yavuz et al. performed
a prospective placebo-controlled study comparing tamsulosin
and mirabegron with a lesser use of analgesics by patients in
the mirabegron group, although no reduction was seen in uri-
nary symptoms scores when compared with placebo’. Finally,
Cinar et al. described a significant reduction in USRS with the
use of mirabegron as a monotherapy in a retrospective study'®.
Therefore, this is the first study that compares mirabegron with
an antimuscarinic for USRS.

This study provides an in-depth understanding about ure-
teral stent symptoms over time. According to Liu et al., in a
study that compared tamsulosin, solifenacin, and their combi-
nation with placebo, multiple interviews were performed over
time and the authors concluded that USRS decreased sponta-
neously in all groups, including placebo, within the four initial
days". In our study, with the mixed linear model with random
intercept, we could understand how domains’ scores behave
over time despite the use of the drugs without the need for a
placebo group. Within the body pain domain, time played a
role in easing the symptoms (p<0.05). For this domain specif-
ically, there is also a difference between the groups. There was
less reduction of pain during time in Group M than in Group
O (p<0.02). However, this finding does not impact the overall
score comparison at different interview dates. Regarding urinary
symptoms, there is also a reduction of the score over time, but

this reduction was significantly important in Group O alone

(p=0.03). This finding coincides with that suggested by Tae

1.1¢ and Yavuz et al.'”, whose studies indicate that mirabe-

eta
gron did not show improvement in urinary symptoms when
compared with placebo. Again, the differences in the overall
score on interview dates did not show statistical significance.
Time effect could be demonstrated in general health (p<0.05)
and global quality of life (p<0.05) domains.

The small number of patients in each group is a limitation
of this study. Our institution suffered important interruption
of the surgical routine due to the coronavirus disease 2019
pandemic, which significantly impacted patient enrollment
and data collection. We are also aware that this study has the
limitation of not having better homogenized groups regard-
ing the type of procedure. Nevertheless, our sample compre-
hend an excerpt of patients with ureteral stents that represent
a reality not far from other services and practices. We consider
this study an important contribution to the efforts in finding

a better medication to ease USRS in real practice.

CONCLUSION

Mirabegron and oxybutynin are equivalent in relieving uret-
eral stent symptoms. We also found evidence supporting the
hypothesis that some stent symptoms simply decrease over
time, independently of medication. Further studies are needed

to complement our findings.
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