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Abstract The purpose of the present study was to develop a narrative review of the available
evidence of mirabegron efficacy in three scenarios: as a medical expulsive therapy; as a
medical treatment to increase a successful access to stones before ureteroscopy, and
management of double-J stent-related symptoms. Only two original studies have
evaluated its use as a medical expulsive therapy, with contradictory results in terms of
stone expulsion rate; however, both demonstrated a better pain control in the
mirabegron group. One randomized controlled trial (RCT) found a higher successful
access to ureteral stones when mirabegron was administered 1 week before the
ureteroscopy. And two RCTs demonstrated its efficacy in diminishing discomfort
related with double-J stent. There is a promising role for the use of mirabegron in
the arsenal of urolithiasis treatment, even as a medical expulsive therapy, before
ureteroscopy surgery, to increase the successful access to the stones and after the
placement of ureteral catheter to reduce the related symptoms. However, larger-scaled
prospective double-blinded RCTs are needed before it can be used with these purposes
in the clinical scenario.
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Resumen El propósito de este trabajo fue desarrollar una revisión narrativa de la literatura
describiendo la evidencia disponible sobre la eficacia del mirabegrón en tres escenar-
ios: como terapia médica expulsiva, como tratamiento médico antes de la ureter-
oscopia para incrementar el acceso exitoso al cálculo, y en el manejo de los síntomas
asociados con el uso de catéter doble J. Solo dos estudios originales han evaluado su
uso como terapia médica expulsiva, con resultados contradictorios en términos de tasa
de expulsión del cálculo; sin embargo, ambos demostraron mejor control del dolor en
el grupo de mirabegrón. Un estudio aleatorizado multicéntrico encontró un aumento
en el acceso exitoso al cálculo durante la ureteroscopia cuando el mirabegrón era
administrado una semana antes del procedimiento. Adicionalmente, dos estudios
aleatorizados controlados demostraron eficacia del medicamento para disminuir los
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Introduction

Medical expulsive therapy involves the administration of
drugs to obtain higher stone expulsion rates. Tamsulosin is
the most used medication with this purpose.1 Some meta-
analyses and randomized controlled trials (RCTs) have
confirmed its efficacy.2,3 However, others have found
contradictory results and the controversy still exists.4

Consequently, there remains an interest to study other
drugs which can achieve the goal. β3-Adrenergic receptor
(β3-AR) agonists used for overactive bladder (OAB) like
mirabegron have enough evidence.5 As it promotes relaxa-
tion of the smooth muscle of the bladder, it was supposed
to have the same effect on the ureter. The purpose of the
present article was to describe the available evidence of
mirabegron efficacy in three scenarios: as a medical
expulsive therapy; as a medical treatment to increase a
successful access to stones before ureteroscopy; and
management of double-J stent-related symptoms.

Methods

A search was made in the PubMed, ClinicalKey and Science-
Direct databases, using the following keywords:mirabegron,
β-adrenergic receptor, β3 agonist, medical expulsive therapy,
urolithiasis, ureteroscopy, ureteral catheter and double-J cath-
eter. All of the original studies published in English were
used. Using the recompiled data, a narrative review of the
literature was performed.

Results

Expression of β-adrenergic Receptors in the Ureter
Wanajo et al studied the presence of β-adrenoreceptors in
the ureter of porcine segments, proving the existence of β2
and β3-AR in the ureteric smooth muscle, in the urothelium
and in the interstitial cells.6 In 2013, Matsumoto et al con-
firmed the expression of β1, β2 and β3-AR in the smooth
muscle and in the urothelium of the human ureter, including
proximal, middle and distal segments. They also demon-
strated that its stimulation by β3-agonists decreased ureter
muscle contractions in a concentration-dependent manner.7

Shen et al compared the expression of β-AR subtypes in
human normal and dilated ureters. Their results showed
that β3-AR expression were decreased by 53.62% (p<0.01)
in the muscular layer of the lower segment of the dilated

ureter, suggesting a possible physiological compensatory
mechanism which results in an increased contraction of the
ureter to propel urine through the obstructed lumen.8

Hence, the potential role for mirabegron as a medical
expulsive therapy arised.9

Efficacy of Mirabegron in Medical Expulsive Therapy
A retrospective studyconducted inTurkey included80patients
with distal ureteral stones and distributed them into 2 groups:
1 (n¼40) received mirabegron 50mg/day plus diclofenac
100mg/day, while the second group (n¼40) was treated
withdiclofenac100mg/dayalone. The results revealedahigher
stone expulsion rate ingroup1 (73.52versus 47.05% ingroup2,
p¼0.026), especially when the stone size was�6mm (87.5
versus 52.49%, p¼0.031). They also showed less pain episodes
(1.02�0.52 versus 1.29�0.57, p¼0.049).10

In contrast, Bayar et al recently published a prospective
multicentric study with 169 patients included, all with
ureter stones sized between 4 and 10mm locatedproximally,
medially or distally. They were divided into 3 groups by
randomization: group 1 was the control group; group 2 took
silodosin 8mg/day, and group 3 tookmirabegron 50mg once
daily. They found no relevant effect on stone expulsion
intervals with the use of mirabegron (9.8�4.7) compared
with the control group (12.3�4.3) (p¼0.003). However, in
patients with distal stones, the need for an analgesic was
reduced in the mirabegron group (1.8�1.9), compared with
the control group (3.6�2.3), respectively (p¼0.004).11

Mirabegron Use before Semi-rigid Ureterolithotripsy
Bayar et al also documented mirabegron use before uretero-
scopy. The idea was based in the relaxing effect provided by
stimulating β3-AR, that could provide easier access to ureteral
stones. They developed a prospective, single blind, multicen-
tric study using tamsulosin and mirabegron, associated with
analgesics previous to ureteral stone intervention. The study
design divided patients into three groups: the control group
only used diclofenac 50mg (63 patients); the second
group received tamsulosin 0.4mg with diclofenac 50mg
(61 patients); and the third group used mirabegron 50mg
with diclofenac (62 patients). The successful access to stones
was statistically higher in the tamsulosin and mirabegron
group (96.7% and 95.2%, respectively [p¼0.003]). They con-
cluded that tamsulosin ormirabegron increases the successful
access to ureteral stones using the medication 1 week before
the ureteroscopy.12

síntomas relacionados con el catéter doble J. El uso del mirabegrón como parte del
arsenal del tratamiento para urolitiasis tiene un rol prometedor, tanto en la terapia
médica expulsiva como antes de la ureteroscopia, para aumentar la posibilidad de
acceder exitosamente al cálculo, y en pacientes con catéter doble J, para disminuir los
síntomas asociados. Sin embargo, se requiere estudios más grandes, prospectivos,
doble ciegos y aleatorizados antes de que podamos utilizarlo con estos fines en un
escenario clínico.
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Management of Double-J Stent Related Symptoms
Research on mirabegron has also been focused in reducing
discomfort related with the ureteral stent placed after ure-
teroscopic surgeries. In a prospectivemulticentric study, 100
patients with double-J stent following endoscopic uretero or
nephrolithotomy were included. Subjects were randomized
(1:1) into 2 groups: one received mirabegron 50mg once
daily until the removal of the stent, and the secondgroupwas
the control group. Both of them also took standard analgesic
medication during the stenting period. Authors found that
the pain score (visual analogue scale [VAS]) was lower in the
mirabegron group than in the control group (5.58 versus
2.83, p¼0.002). Interestingly, they also noted that the
change of the international prostate symptom score (IPSS)
storage symptom score was lower in the mirabegron group
(3.58�3.58 versus 1.83�4.39, p¼0.035).13

Other authors have also studied mirabegron effects in
symptoms related to double-J stent. Sahin et al conducted a
trial comparing mirabegron versus tamsulosin/solifenacin
combination in 120 patients using double-J stent. They ran-
domlydivided theirpatients in threegroups: thecontrolgroup
only received oral hydration for 6 weeks; the second group
took tamsulosin 0.4mg plus solifenacin 10mg; and the third
group took mirabegron 50mg/day. Mirabegron demonstrated
adecrease in lowurinary tract symptoms(LUTS), quantifiedby
the IPSS value (13.65�4.97 versus 15.6�4.37 versus 21.78�
2.54, compared with the tamsulosin/solifenacin combination
and the hydration groups, respectively [p¼0.001]), especially
those related with OAB. There was no significant difference in
the pain score (VAS) between the groups.

Conclusions

β3-adrenergic receptors are present in the urothelium and
smooth muscle of human ureters. Their stimulation by β3-
agonists like mirabegron results in a relaxation effect. The
actual available evidence of its efficacy as a medical expulsive
therapy is limited but promising. Other possible scenarios in
which it could be used include the management of double-J
stent-related symptoms and before ureteroscopy to increase
the successful access to stones. However, larger-scaled pro-
spective double-blinded RCTs are needed before it can be used
in a real-life scenario.
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