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Introduction The aim of this study was to investigate the effect of 50 mg mirabegron once daily in re-
lieving ureteral double-J (DJ) stent-related discomfort after ureteroscopy (URS) or retrograde intrarenal
surgery (RIRS).

Material and methods A total of 210 patients who underwent DJ ureteral stent insertion after URS

or RIRS were randomized 1:1 to receive either no treatment (Group B) or mirabegron 50 mg once daily
(Group A) during the stenting period. At time of stent removal, all patients were evaluated for stent-re-
lated symptoms using the Arabic translated and validated ureteral stent symptom questionnaire (USSQ).
The severity of stent-related symptoms (SRS) was compared between the two groups.

Results The mean age was 46.6 +8.2 years in Group A and 44.7 9.4 (26—64) years in the control group
(p =0.13). The stone characteristics, stent size, and position were similar in both groups. Compared

to the control group, the mirabegron group had significantly lower daytime frequency, nocturia and
urgency (p =0.028, p = 0.008 and p = 0.012, respectively). As for stent-related pain, Group A had signifi-
cantly less flank and abdominal pain (p = 0.007 and p = 0.001, respectively). The mirabegron versus
control group showed significant difference in mean analgesics use and quality of life (QoL) scores dur-
ing the stenting period (p = 0.005 and p = 0.003, respectively). Three patients (2.9%) in Group A encoun-
tered minor adverse effects (two experienced dry mouth and one presented with constipation).
Conclusions For patients with indwelling DJ stent, postoperative mirabegron 50 mg use was effective and
well-tolerated for the treatment of lower urinary tract symptoms and stent-related pain.
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INTRODUCTION

Double-d (DJ) stent insertion is one of the most
common procedures in endourological practice and
a necessary component of many minimally inva-
sive surgeries [1]. However, besides the known ben-
efits, stent placement results in bothersome urinary
symptoms and pain in approximately 80% of patients
[2]. The stent-related symptoms (SRS) are attribut-
ed to lower ureter and bladder spasm and are due
to bladder irritation [3]. In addition to the strategies
such as accurate stent insertion indications, stenting
maneuvers and using alternative stents; oral medi-
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cation therapy remains one of the solutions used
to alleviate these symptoms [4]. Some researchers
continue to investigate the effect of several medi-
cal therapies on reducing the SRS, which affect the
quality of life, however, the efficacy of these drugs is
still controversial [5, 6]. Mirabegron is the first and
only selective p3-adrenergic receptor agonist agent
currently available and it is one of the treatment
options for overactive bladder (OAB). Hence, many
urologists have been introducing mirabegron ther-
apy for OAB in recent years and because the SRS
are similar to OAB symptoms, it may be another
treatment option for reducing bladder irritability
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in patients indwelling DdJ stent [7]. Thus, in the pres-
ent randomized controlled study we aim to investi-
gate the effect of 50 mg mirabegron once daily in
relieving ureteral DJ stent-related discomfort after
ureteroscopy (URS) or retrograde intrarenal surgery
(RIRS) using the Arabic translated and validated
ureteral stent symptom questionnaire (USSQ) [8].

MATERIAL AND METHODS

This study was conducted with approval from the
Research Ethics Committee of the Minia University,
Egypt (Reference No. 692:6/18). From June 2018
to March 2019, patients with unilateral DJ stent af-
ter URS or RIRS were accepted for enrollment in the
study. After documentation of informed consent, pa-
tients were randomized (using a table with a random
number) 1:1 to receive either no treatment (Group B)
or mirabegron 50 mg once daily (Group A) during
the stenting period. Patients were excluded if they
metany of the following criteria: (1) age less than
18 years, (2) pregnant women, (3) history of previous
ureteral stenting, (4) bilateral stents, (5) long-term
stenting (on regular exchange), (6) bladder pathol-
ogy, (7) symptomatic benign prostatic hyperplasia,
(8) overactive bladder, (9) urinary tract infection,
(10) moderate or severe cardiovascular disease, (11)
hepatic dysfunction, (12) previous use of selective
alpha-1-blocker and/or antimuscarinic agent.
Routine preoperative evaluation was done for the
planned procedures. A 6 Fr polyurethane DJ stent
(Inlay Optima®, Bard Medical, Covington, GA) was
inserted under fluoroscopic and cystoscopic guid-
ance. Appropriate length was adjusted according
to patient’s height. Routine X-ray of the kidneys,
ureter and bladder (KUB) was done for all patients
before home discharge to confirm the proper stent
positioning.

Patients in Group A received mirabegron 50 mg
starting from the day after stent placement to the
day of stent removal, while the control Group B re-
ceived only the standardized discharge medication
in the form of analgesic in case of pain plus antibiot-
ic if indicated. The outcomes were obtained at stent
removal after 2 weeks and not more than 20 days.
We excluded patients who visited the hospital to
remove the stent after 20 days, and classified them
as loss to follow-up. To assess urinary symptoms
and pain associated with DJ stent, patients were
asked to complete the brief-form Arabic version
USSQ at time of stent removal.

Statistical analysis

A sample size of 210 patients was calculated based
on a power of 80% and a significance level of 0.05
to detect 30% difference in flank pain scores and 26%

difference in frequency scores in the first 2 weeks
with the stent in situ. Descriptive statistics included
mean *=SD for continuous variables, number and
percentage for categorical variables. Student t test,
chi-square test and non-parameter Wilcoxon test
were used, as appropriate. Analyses were performed
on full per-protocol set population as it was deter-
mined more appropriate to exclude those who failed
to complete the study. A p value <0.05 was consid-
ered significant. Statistical analyses were conducted
using computer software (Package for SocialScience
19.0, SPSS Inc., Chicago, IL).

RESULTS

A total of 210 patients who underwent DdJ ureteral
stent insertion were randomly assigned to the treat-
ment and control groups. Four patients were exclud-
ed from the final analysis due to loss during follow-
up. Finally, 103 patients remained in the mirabegron
group and 103 patients in the control group. Overall,
a total of 206 treated patients were analyzed. The
CONSORT diagram of this study is shown in Figure 1.
Patient demographics are listed in Table 1. Average
patient age was 45.7 years (range 26 to 66), and the
overall distribution of males and females was 71%
and 29%, respectively. There was no significant dif-
ference in age, gender, stone size, stone location and
length of stent between the two groups. The main
indication of ureteral DJ stent placement was URS
and RIRS. The overall study results are presented in

Not meeting
inclusion criteria

Assessment

-

A

Randomization
(n=210)

Mirabegron group Control group
(n=105) (n =105)

: l

Follow-up loss Follow-up loss
(n=2) (n=2)

l

‘ Analysed (n = 103) |

| Analysed (n = 103) |

Figure 1. CONSORT diagram of this study.
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Table 2. Patients receiving mirabegron 50 mg pre-
sented with significantly lower daytime frequency,
nocturia and urgency (p = 0.028, p = 0.008 and
p = 0.012, respectively) when compared to Group B.
Similarly, there were marked decreases in flank
pain and abdominal pain that were associated with
mirabegron use (p = 0.007 and p = 0.001, respec-
tively). Mean analgesics use and quality of life (QoL)
scores were also significantly lower in Group A dur-
ing the stenting period (p = 0.005 and p = 0.003,
respectively). There were no significant differences
between the two groups (P = 0.227) regarding the
adverse events. Three patients (2.9%) in Group A
encountered minor adverse effects, 2 had dry mouth
and one had constipation. No patients complained
of acute urinary retention or tachycardia.

DISCUSSION

Indwelling DJ stent is a common urological inter-
vention and its indications for use have continued
to expand in the era of minimally invasive surgeries.
It plays a major role in a wide range of situations
to prevent or relieve ureteral obstruction [9]. How-
ever, this procedure is commonly associated with
SRS responsible for patients’ discomfort with a neg-
ative effect on QoL during the stenting period [10].
A number of modern stents incorporate extraction
strings made of fine suture material. Stent indwell-
ing time was reported to be significantly lower in
patients with these type of stents which positively
impacts patients’QoL [11]. The exact pathophysiol-
ogy of stent-related symptoms remains unknown;
however, it is mostly attributed to lower ureter and
bladder spasm due to bladder irritation [3].

In an attempt to alleviate these symptoms, some in-
vestigators reported that stent length, girth adjust-
ment and avoiding distal end crossing the midline are
essential and significantly decrease SRS [12]. Oth-
ers showed no significant effect of length and girth
on stent symptoms [13]. The effectiveness of differ-
ent therapeutic protocols aiming to improve ureteral
SRS is under investigation. Analgesics, anticholiner-
gics and alpha-blockers, are among the most effective
options to manage SRS. The rationale behind using
alpha-blockers in overcoming SRS is that, the inhibi-
tion of a-ladrenergic receptors in the bladder body
and ureter result in smooth muscle relaxation of low-
er ureter and trigone and this will decrease bladder
overactivity and ureteral spasm [14]. Results of some
studies have shown that using anticholinergic agents
like solifenacin and tolterodine are also effective in
reducing SRS through inhibition of involuntary
bladder contractions induced by the distal end of DJ
stent [5, 15]. Shalaby et al. strongly suggested using

Table 1. Patient demographics

Variable Group A Group B P value
No. of patients 103 103 NA
44.7 9.4 46.6 8.2 «
Age (26-64) (30-66) 012
Gender
Male 68 (66%) 78 (75.7%) 0.45"
Female 35 (34%) 25 (24.3%)
Stone side
Rt. 53 (51.4%) 65 (63%) 0.12"
Lt. 50 (48.5%) 38 (37%)
Stone site
Pelvis 7 (6.8%) 8(7.7%)
Calyceal 4 (3.8%) 3 (3%) 08"
Upper ureter 20 (19.4%) 24 (23%) ’
Mid ureter 16 (15.5%) 13 (12.6%)
Lower ureter 56 (54.3%) 55 (53.3%)
Stone size (mm), «
Mean 5D 7.642.5 8.2+3.5 0.26
Length of stent
26 cm 51 (49.5%) 54 (52.4%) 0.34"
24 cm 52 (50.5%) 49 (47.5%)
NA — not applicable; *Student t test; ‘Chi-square test
Table 2. Overall study results
Variable Group A Group B P value
Daytime frequency 2.18 £1.80 2.68 £2.00 0.028
Nocturia 1.05+1.18 1.66 £1.62 0.008
Urgency 1.33+1.67 1.93+1.74 0.012
Flank pain 1.13+1.46 1.83 +1.92 0.007
Abdominal pain 0.80 £1.08 1.50 £1.55 0.001
Analgesics use 0.30£0.79 0.74 £1.29 0.005
QoL 2.79+£1.05 3.27 £1.32 0.003
Drug related adverse events 3(2.9%) 2 0.227
Constipation 2(1.9) 1(0.9%)
Dry mouth 1(2.1) 0(0)
Acute urinary retention 0(0) 0(0)

combination therapy of anticholinergics and alpha-
blockers to improve the SRS [16]. However, because
of the potential side effects of the above medications,
it may be inappropriate to be used in patients with
some comorbidities or this will decrease treatment
compliance. Our proposal of the selective B-3 ad-
renergic receptor agonist, mirabegron 50 mg, may
play a significant role to overcome these limitations.
Beta-3 adrenergic receptors are distributed at vari-
ous sites in the bladder including the smooth muscle
and urothelium and also expressed in mucosa and
muscular layers of the human ureter. So, use of high-
ly selective B-3 agonists, relax the detrusor smooth
muscle, and result in increased bladder capacity
without any changes in micturition pressure, post-
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void residual urine volume, or voiding contractions
[17]. Mirabegron demonstrated significant dose de-
pendent improvements in OAB symptoms in a phase
ITT study [18]. In consideration of these findings,
we assumed that mirabegron would be more effec-
tive for voiding symptoms caused by DdJ stent place-
ment. Our findings showed that patients receiving
mirabegron 50 mg expressed significant lower day-
time frequency, nocturia and urgency. These results
are found to be comparable with a prospective study
performedon 76 patients and showed significant im-
provement of overactive bladder symptom scores
and urinary urgency scores. Also, the postoperative
USSQ and the overall pain score were lower in the
mirabegron group compared to the no-treatment
group, however, the QoL scores were lower in the
mirabegron group, but in contrast to our study,
the differences were not significant and this might
be due to the small sample size [19]. In another
study, the results were not statistically significant
especially for frequency and nocturia, and urgency
scores in the USSQ urinary symptom subscore were
not significantly decreased in the mirabegron group
as compared with the control group. They suggest
that encouraging water intake for patients under-
going ureteroscopy and with an indwelling ureteric
stent may have had an effect and that the result-
ing polyuria reduced the response to the drug [20].
Sahen et al. [21] confirmed mirabegron as a single
therapy with better results in treating OAB symp-
toms related with DJ stents than other therapies.
In a recent placebo controlled study comparing mi-

RETFEICINCES ... ee s es e ee s

rabegron with tamsulosin, it wasreported that tam-
sulosin improves only urinary symptoms due to the
ureteral stent and decreases the need for analgesics,
while mirabegron has no effect on ureteral stent-
related symptoms, but it decreases analgesic need
[22]. These findings that are in contrast to our study
could be explained by lack of comparison with anoth-
er drug in our study. We encountered minor adverse
effects in the form of dry mouth and constipation
in only 2.9% of our patients. Mirabegron was well
tolerated for 12 weeks of treatment in patients with
OAB with only 2% reported dry mouth and consti-
pation [23]. This study has some limitations, being
conducted at a single center with the used method
of randomization, potentially subject it to selection
bias. The favourable outcome provides clinical evi-
dence for future placebo-controlled studies or combi-
nation studies with other agents (e.g. alpha-blockers,
antimuscarinic agents).

CONCLUSIONS

For patients with indwelling DJ stent, postopera-
tive mirabegron 50 mg use was effective and well-
tolerated for the treatment of lower urinary tract
symptoms, stent-related body pain and has positive
impact on QoL.
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