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ABSTRACT Introduction: The ureters stent has side effects that the complaint is called stent-related syndrome (SRS).
The complaint is equal to Lower Urinary Tract Symptoms (LUTS) and overactive bladder (OAB). Alpha-blocker and
antimuscarinic therapy used for benign prostatic hyperplasia (BPH) and OAB therapy can also be used to reduce
complaints of SRS. The purpose of this research is to determine the effectiveness of Tamsulosin 0.4 mg/day compared
with Mirabegron 50 mg/day against changes in LUTS complaints in patients after the installation of the Ureteric Stent.
Methods: The design of this research uses a double-blinded experimental method. Samples taken randomly were
50 patients with Double-] (DJ) Stent post-installation LUTS complaints. Data collection is taking place from July to
November 2019, using a tool measuring instrument ureteral stent symptom questionnaire (US5Q). Data were analyzed
using SPSS 24.0. a P-value < 0.05 was considered to be statistically significant. Results: In the entire patient group,
the average age of respondents is 44.86 + 11.85 year, in groups with Tamsulosin 5 mg/day treatment compared with
Mirabegron 50 mg/day gives a good effect in lowering the complaint score LUTS during four weeks post-installation of
Double-] (D]) Stent, in this case, Urinary Symptoms, pain, general circumstances, work activity, and other complaints (P
< 0.05). The average rate reduction of USSQ Urinary Symptoms, pain, general circumstances, greater work activity in the
Tamsulosin group. Conclusion: Tamsulosin Therapy 5 mg/day compared with Mirabegron 50 mg/day can effectively
cure complaints of post-installation LUTS DJ Stent.
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Ureteric stent becomes a simple and effective method of ureteric
drainage to maintain kidney function, overcome pain due to
()b‘-:trLl(_t'l()I"l in the ureters, and to the urinary tract.[1,2] Joshi et

1. [3] and Sheng-Wei et al. [4], reported that the incidence of
complainb; of Double-]J (DJ) stent side effects in patients could

Introduction

Stent ureters is a tool to facilitate the flow of urine from the kid-

neys to the bladder that is interrupted due to obstruction.[1] The
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reach 50%-80%. Complaints related to this stent is also referred
to as stent-related syndrome (SRS) can be varied, ranging from
the lower urinary tract symptoms (LUTS) such as frequency
(60%), urgcm\« (6{}%} and Dysuria (40%), in addition to the
pain complaint (80%) and hematuria (54%).[5-7] Along with
advances in technology and the modification of the Ureteric
stents that are continuously being developed to date, various
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studies to address side effects are associated with symptoms
of post-installation of DJ stent, including design modifications
stent, medicaments, Position of the stent, coating stent, and in-
travesical therapy[8,9]. Ureteral stent symptom questionnaire
(USSQ) is a standard gold questionnaire to assess morbidity and
provide better data comparisons.[10,11]

Complaints of the lower urinary tract symptoms as a side
effect of post-installation of a DJ stent is similar to the lower
urinary tract symptoms caused by benign prostatic hyperplasia
(BPH), and complaints of urgency and frequency are the same
as in patients with OAB. Alpha-blocker and antimuscarinic ther-
apy used for BPH and overactive bladder (OAB) therapy are
also used to reduce complaints of SRS.[12,13] The complica-
tions caused by the DJ-stent insertions have not been widely
researched and published, especially in Indonesia.

The study specifically discussed the comparative efficacy of
the drug tamsulosin (anti-muscarinic) and Mirabegron (beta-3
adrenergic agonists) to cope with side effects in the patient’s
post-installation of DJ stent. Tamsulosin is a competitive mus-
carinic receptor antagonist drug that precludes acetylcholine
binds with muscarinic M-3 receptors that exist in the vesica uri-
nary detrusor muscle, thereby preventing contraction in vesica
urinary. Mirabegron is a selective agonist for beta-3 adrenergic
receptors. Beta-3 adrenoreceptor is a predominant beta recep-
tor that is found in the detrusor smooth muscle cells, and its
stimulation will cause detrusor muscle relaxation.[3,6]

Methods

This research uses experimental design, double-blinded. Sam-
ples as many as 50 respondents were selected with the consecu-
tive random sampling technique, which was divided into two
groups: Group I (n = 25) gained Tamsulosin 0.4 mg/day, group
I (n = 25) Get Mirabegron 50 mg/day. All procedures were
performed following the ethical standards of the 1964 Helsinki
declaration and its later amendments. Informed written consent
was obtained from all patients before enrollment into the study.

The provision of USSQ in patients who had undergone a DJ
stent installation procedure. On the 7th day of post-surgery,
patients who showed the symptoms of the lower urinary tract
complaints were randomly given the drug for three weeks. Then
the USSQ questionnaire was assessed back on the 14th, 21st, and
28th Post-operative days.

Patients with an endoscopic urology indication of insertion
of a D] stent, diagnosed with a < 10 mm ureteric stone (with or
without pelvic dilation, renal calyx, ureters), ureteric stenosis
and or kidney stones will undergo shockwave lithotripsy (SWL),
with the first unilateral DJ Stent installation. The criteria of pa-
tient inclusion are those who undergo endorsement operations,
or PCNL followed by DJ Stent insertions, men and women, aged
18-79 years. The exclusion criteria of this research is a history
of malignancy in the urinary tract. Patient history has prostate
disease, a history of sexual dysfunction, a history of urinary tract
infections, pregnancy, history of the disease (diabetes mellitus,
cardiovascular, hy pertension), never or undergoing radiation
therapy/hormonal therapy and or surgical procedures in the
minor pelvic, ureteric reconstruction surgery, Alcoholic history,
Stroke history, Alzheimer’s, central nervous system trauma, ac-
companied by stone-abuse disease, there is a urethra Violetta in
women and hypersensitivity to the drug tamsulosin compounds
or even mirabegron.

The Data is processed using SPSS 24.0 (IBM Corp. Released
2016. IBM SPSS Statistics for Windows, Version 24.0. Armonk,

NY: IBM Corp.) to analyze the effectiveness ratio of therapy
Mirabegron 50 mg/day with Tamsulosin 0.4 mg/day to com-
plaints LUTS post-installation DJ Stent using the mean, Test Chi-
Square, ANOVA test, Friedman Test, Independent T-Test, and
Mann Whitey test. Table 1  Characteristic of Respondents
by age, height, weight, and Body Mass Index

Results

In this study, observations and Retrievals were conducted for
four weeks by evaluating the six LUTS, such as urination com-
plaints, pain degrees, general health status, work activities, sex-
ual activities, and accompanying complaints that cause discom-
fort in the subject. The average age of respondents is 44.86 =
11.85 years, with vulnerable youngest to oldest ages of 21 - 75
years. The average height of the respondent is 164.24 + 5.21 cm,
with the highest height of 173 cm and the shortest height of 155
cm. Then, the average weight of the respondent is 67.02 = 7.28
kg, with the largest weight of 85 kg and the smallest weight of
54 kg. The average body mass index (BMI) is 24.73 + 1.95, with
the highest BMI 29.8 and the lowest BMI 21.0 (table 1).

A total of 32 people (64%) Of the total sample is a male sex
subject, while 18 people (36%) are subject to the female gender.
Gender distribution is significantly different from therapeutic
administration (p < 0.05). While age group distribution, the type
of D] Stent mounting action, and the body mass index group do
not have a significant difference to the given therapeutic group
(p > 0.05). In the most age group of samples was the initial
elderly group (46-55 years), which amounted to 36%, while the
smallest in the elderly group (>65 years) year by 4%. A total
of 56% of subjects underwent the installation action of right
URS DJ stent. In comparison, the other 44% underwent DJ stent
installation action, a group of subjects with an ideal weight of
48% and an overweight group of 52%. (Table 2).

The group with therapy by Tamsulosin 0.4 mg/day was ob-
tained that there was a decline in the score of USSQ (U.S), the
Complaint of Pain (N), general complaints (KU), Work activ-
ity (AK), and other complaints (P < 0.001) before the therapy
is seven after surgery until three weeks of therapy or 28 days
after surgery. But the sexual activity complaint (S) did not get
asignificant drop in the LUTS score (P 0226) with the adminis-
tration of postoperative tamsulosin therapy (table 3). The group
with therapeutic treatment Mirabegron 50 mg /day obtained that
there is a decline in the score of USSQ (U.S.), pain Complaints
(N), general complaints (KU), Work activity (AK), and other
complaints (P < 0.001) before the therapy is 7 days after surgery
up to 3 weeks of therapeutic delivery or 28 days after surgery.
But the sexual activity complaint (S) was not found to have sig-
nificant LUTS score (P 0.440) by administering postoperative
mirabegron therapy (table 3).

In table 4 below shows that the variables N, KU, AK, and KL
indicate a decrease in the score in both groups given the medic-
inal treatment of Tamsulosin and Mirabegron, but showed no
significant difference between the two groups with a P value of
0056; 0256; 0058; 0868. While in the US and S variables, research
indicates a significant difference between the two therapeutic
preparations; the respective P values are < 0.001 and 0.022. In
a patriotic with the administration of Tamsulosin 0.4 mg/day
tends to be better in terms of declining USSQ scores on com-
plaints of US, N, and AK. Unlike the complaints of KU, S, and
KL, the administration of Mirabegron therapy is better in de-
creasing the average USSQ score than with the administration
of tamsulosin (Figure 1).
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Table 1 Characteristic of Respondents by age, height, weight, and Body Mass Index.

Variable Min Max Means+SD
Age 21 75 44 864+11.85
Height (cm)* 155 173 164.2445.21
Weight (kg)** 54 85 67.02+7.28
Body Mass Index 21.0 29.8 24.73+£1.95
*centimeter
**kilograms

Discussion

In this research, post-treatment observations focused on the ther-
apeutic effect of improving the symptoms of LUTS perceived by
research subjects using the USSQ. This is in line with the research
Ray et al. (2015) stating that although the stent installation is
short-term, it can still cause high morbidity in patients with
stents. Some tools have been described as able to assess stent
syndrome (including International Prostatic Symptoms Score
(IPSS) and the USSQ).[14]

The results showed that the subjects with male gender dom-
inated the incidence with a total of 64% while the most age
groups were in the final adult category (36-45 years) of 28% and
the category of early seniors (46-55 years) 36%, with an average
age of 44.86 + 11.85 years. Meanwhile, the URS DJ stent installa-
tion action is more dominant in the right anatomical structure
of 56%. The results were in line with the research by Pansota
(2013), who examined the indications and complications of the
installation of DJ Stent in Pakistan that researched as many as
80 patients with a stent. The results showed that the majority of
patients (40.0%) aged between 36 and 50 years with male and
female ratios is 2.6:1. Of the 80 patients, DJ Stent performed
due to the obstructive uropathy of the top in 20 patients, most
of the DJ Stent paired after surgery. Besides, it is reported that
the most common cause of obstructive uropathy is kidney stone
disease, ureteric, or combined (87.5%). Meanwhile, 12.5% of
other patients are divided into pelvic ureteric junction (PUJ),
carcinoma, and pregnancy.[15]

Definite pathophysiology of symptoms related to stent re-
mains unknown; It could be associated with the contraction of
the smooth muscles of the lower ureters and the localized irri-
tation of the trigonal neuron mucosa, which contains the a-1D
receptor and the instability of the bladder which gives simi-
lar symptoms to benign prostatic hyperplasia.[16] The possible
mechanisms to relieve the symptoms associated with a stent
can be the relaxation of smooth muscles of ureteric and lower
the trigone as well as reduce the motility of the ureters.[17] Re-
laxation bladder neck/muscle smooth prostate, with a result of
decline urination pressure and urinary reflux, is another possi-
ble mechanism to control stent-related symptoms, setting the
reasoning behind the use of alpha-blockers in addressing the
ureters symptoms of the stent.[18]

Pharmacologically, Tamsulosin is a third-generation Alpha-
1 adrenergic blocker that is uroselective. The drug effectively
provides an effect within 9-13 hours in which the bio visibility ap-
proaches the number 100% used in fasting conditions. Selective
block on alpha-1A plays a role in increasing bladder emptiness
by inhibiting the smooth muscle contractions of the prostate
and bladder, which results in increased symptoms of dynamic

urination and maximum urine flow. Blockade of the alpha-1A
and alpha-1D adrenergic receptors in the bladder, and the possi-
bility of blockage in the sympathetic nervous system and spinal
cord, resulting in inhibition of detrusor muscle contractions and
reduction of instability Detrusor muscles and symptoms of stor-
age.[19] The drug is known to be metabolized in the liver, with
a negligible first-pass metabolism, mainly by the cytochrome
P450 enzyme 2D6 and 3A4; Some glucuronide and the identified
metabolites are not significantly active showing linear kinet-
ics. The alpha-adrenergic antagonists are typically used for the
initial medical management of LUTS in the BPH case.[20]

Mirabegron is classified in a beta-adrenergic agonist drug
group that is indicated as the anti-spasmodic of the urinary
tract’s organs. The drug acts as a beta-3 selective adrenergic
agonist whose function is to increase bladder capacity by re-
laxation of smooth muscle detrusor during the bladder-filling
cycle phase of the bladder.[21] The mirabegron absorbs range
between 29-35% through oral pathways. The drug is metab-
olized extensively, as much as 6% excreted unchanged in the
urine (dose 25 mg) and the remainder excreted in the urine and
faeces as metabolites. General Administration in adult patients
is 25 mg once a day, which is usually effective in 8 weeks, and
maybe increased to 50 mg one time a day based on need or
tolerance. In various studies, Mirabegron is known to have
side effects on some organ systems such as dizziness, headache,
nasopharyngitis, increased blood pressure, tachycardia, consti-
pation, diarrhoea, nausea, and the ureteral infections.[22]

The results showed that the score in the variables examined
in this study showed a significant decrease in the number (p
< 0.05) from week to week both with the therapeutic use of
Tamsulosin 0.4 mg/day as well as with therapy mirabegron 50
mg/day that is a condition of urination/Urinary mine (US), pain
in the body (N), General marital status (KU), Work activity (AK),
and another discomfort (KL). Except for complaints of sexual
problems (S) This does not indicate a significant decrease in the
number (p > 0.05). This can be influenced by age variation in
subjects examined Where there is a young age subject that does
not have a spouse so that it is not active in sexual. There is a
subject of elderly who have no sexual activity, other than that
there are patients from a distant place separated from the partner,
s0 itis not possible to have sexual intercourse. These results are
in line with the study conducted by the Panama et al. (2019)
related to the therapeutic efficacy of tamsulosin against LUTS
after installation of the DJ stent that showed significant results (p
> (.05) against the reduction in the number on the condition of
urination /urinary symptoms, pain, the general condition, and
another discomfort, but not significant (p > 0.05) against work
activity and sexual problems.[23]
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Table 2 Characteristics of patients based on gender, age, and URS DJ Stent treatment, and Body Mass Index.

Variable Tamsulosin Mirabegron Total P-Value®
n Yo n Yo n Yo

Gender

Male 12 48.0 20 80.0 32 64.0 0.039

Female 13 52.0 5 20.0 18 36.0

Age Group (years)

Late Teen (17 - 25) 1 25.0 3 75.0 4 8.0 0.238

Early Adult (26 - 35) 5 714 2 28.6 7 14.0

Adult (36 - 45) 8 57.1 6 429 14 28.0

Early Elderly (46 - 55) [ 333 12 66.7 18 36.0

Late Elderly (56-65) 3 60.0 2 40.0 5 10.0

Oldest (=65 years) 2 100 0 0.0 2 4.0

Treatment

Right URS DJ Stent 13 52.0 15 60.0 28 56.0 0.776

Left URS DJ Stent 12 48.0 10 40.0 22 44.0

Body Mass Index

Normal Weight 11 44.0 13 52.0 24 48.0 0.777

Over Weight 14 56.0 12 48.0 26 52.0

*Chi-Square test

Table 3 Comparison of USSQ reduction score in a patient after DJ stent installation.

Variable Therapy Mean ScorexSD P-Value
Week 1 Week 2 Week 3 Week 4
Urination
Complaint Tamsulosin 20.604+-4.65 14.28+4.93 11.52+4.31 8.60+5.00 <0.001*
(US)
Mirabegron 14.00+5.87 9.524+3.04 7.68+£1.93 6.082.43 <0.001*
Pain
Complaint (N) Tamsulosin 1536+4.19 10.76+4.07 8.36+£3 .49 5.08+4.04 <0.001**
Mirabegron 12484212 8524229 5724257 45242 .43 <0.001*
General
Condition Tamsulosin 6.2442.50 4244238 3.0442 .44 1.88+2.10 <0.001*
(KU)
Mirabegron 6.56+2.0 4.68+2.84 3764272 3.204£2.56 <0.001*
Work
Activity (AK) Tamsulosin 6.40+3.20 4964327 33642 89 2444297 <0.001
Mirabegron 5.3242.03 3124178 2484173 2044127 <0.001*
Sexual
Activity Tamsulosin 0.724+1.48 0724117 0.52 40 96 0.404+0.76 0.226"
S
Mirabegron 1.48+1.87 1.48+1.75 1.56:1.63 1.324+1.37 0.440°
Other
Complaint Tamsulosin 7.044+1.30 4324154 3.8441.10 3.56+£1 .44 <0.001"
(KL)
Mirabegron 592+1.41 464+1.07 4.40+1.22 4.004+1.19 <0.001"

*Friedman test, **annova test
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Table 4 The average decrease value of USSQ in a patient after DJ stent installations.

‘Variable Mean Score+SD P-Value
Tamsulosin Mirabegron
Average decline of USSQ -
Urinary Complaint (US) Pre - H+21 13.7543.83 9.32+2.45 <0.001
Average decline of USS0Q .
Pain (N) Pre - H+21 9.894+3.29 7.81+£1.75 0.056
Average decline of US5Q .
General Condition (KU) Pre - H+21 3.85+1.96 4.55£2.32 U-256
Average decline of USSQ 4294239 3.2441.25 0.058*
Work Activity (AK) Pre - H+21 i ’ ) . ’
Average decline of US5Q .
Sexual Activity () Pre - H+21 0.62+0.91 1.49+1.45 0.022
Average decline of USSQ 169+1.07 47440.82 0.868"

Other complains (KL) Pre - H+21

*Independent t-test; **Mann Whitney test.

In this study, Tamsulosin and Mirabegron equally were able
to lower the complaints of LUTS in patients. However, the ad-
ministration of Tamsulosin gave an average rate difference of
a more significant decrease than Mirabegron in complaints uri-
nary symptoms, pain in the body, and activity work. However,
it only gave significant results to complaints urinary symptoms.
The administration of Mirabegron therapy has a more substan-
tial effect on the difference in the general state score, complaints
of sexual problems, and scores of other complaints expressed by
the subject than the group of Tamsulosin, while in the variable
the complaints of sexual problems only obtained a significant dif-
ference. The results obtained in this research can be influenced
because both therapeutic preparations have the same workspace
that is an inhibitor of M3 receptors, where the similarities of this
function will indicate the similarity of the effects anyway. For the
meaninglessness of the urinary state variables and complaints
of sexual problems are very likely to be influenced by the char-
acteristics of respondents who received the drug in the group
Mirabegron, the oldest age group involved only in the number
56-65 years during the group of Tamsulosin in the group > 65
years. The high age difference is very likely to affect the external
therapeutic outcome. These results are in line with research by
Maharajh (2015), stating that the age is definitively stated to be
associated with LUTS, due to the hormonal differences and the
mitogenesis differences that have a connection with the risk of
urological diseases.[24]

Conclusion

Tamsulosin Therapy 5 mg/day compared with Mirabegron
50 mg/day can effectively cure complaints of post-installation
LUTS DJ Stent. However, they don’t have a significant difference,
except on Urinary Symptoms and sexual activity.
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