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Is tamsulosin effective for the passage of
symptomatic ureteral stones
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Abstract N
Background: Some trials have stated that there is no benefit to tamsulosin administration for clearing ureteral stones, which is |

contrary to previous studies. To confirm the efficacy of tamsulosin for treating symptomatic ureteral stones, we performed this review.

Methods: \We searched the PubMed, Embase, and Cochrane Library databases to identify all studied variables, including
tamsulosin, urinary stones, expulsion, and side effects. In addition, for all patients and different stone sizes, the treatment efficacy,
expulsion rate, and expulsion time were also recorded for this treatment.

Results: Forty-nine studies involving 6436 patients met the inclusion criteria. The data synthesized from these studies indicated that
tamsulosin improved the renal stone clearance rate (80.5% vs 70.5%; mean difference (MD), 1.16; 95% confidence interval (Cl),
1.13-1.19; P <.00001) and reduced the expulsion time (MD, —3.61; 95% Cl, —3.77 to —3.46; P <.00001). Regarding complications,
no significant difference was found between the 2 groups in terms of the total side effects (MD, 1.15; 95% ClI, 0.97-1.35; P=.10) or
divided complications, including retrograde ejaculation (P=.01), hypotension (P=.52), dizziness (P=.07), diarrhea (P=.58), vomiting
(P=.88), headache (P=.84), nausea (P=.91), and fatigue (P=.10).

Conclusions: Tamsulosin should be strongly recommended for patients with ureteral stones to increase treatment efficacy. The
side effects were not significantly different between the tamsulosin and control treatments.

Abbreviations: Cl = confidence interval, CT = computed tomography, MD = mean difference, RCT = randomized controlled trial,

RR = relative risk, USD = urinary stone disease.
Keywords: expulsive, side effects, tamsulosin, urinary stone
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1. Introduction

The prevalence of urolithiasis, or urinary stone disease (USD), is
increasing among adults and children worldwide. Because the
most common symptoms of USD include severe flank and
abdominal pain, nausea, vomiting and hematuria, patients
often present to the emergency department for treatment.!"
Many clinical studies have been performed.”>°! In general,
trials have supported the use of tamsulosin to achieve higher
stone expulsion rates and lower analgesic requirements. The
presumed mechanism of action of a-blockers is inhibition of
smooth muscle contraction in the ureter, facilitating passage of
the stone into the bladder.*! Nevertheless, these guidelines have
been called into question by several recently published high-
quality randomized controlled trials (RCTs), and the effective-
ness of a-blockers has been questioned for the management of
ureteral colic.'*” 7" For instance, a phase III trial that included
multiple centers reported no benefit of tamsulosin for patients
with distal ureteral calculi in terms of spontaneous stone
passage, time to stone expulsion, or analgesic requirements.”!
In addition, the results of a 28-day course of tamsulosin showed
that this treatment did not increase the overall stone passage
rate or improve a wide range of secondary outcomes in patients
who presented to the emergency department with symptomatic
ureteral stones less than 9 mm in diameter."*! The contradictory
results provided by several RCTs versus the findings of other
studies encouraged us to conduct this meta-analysis to address
this issue.
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Patient’s characteristics at baseline.

Stone Stone Stone location Stone location (%)
Year Groups Mean age size, mm <6mm, % left/right, % Upper/Middle/Renal pelvis
Ye 2018 Tamsulosin 401+11.6 58+19 34.0 44/56 17.2112.011.5
Placebo 40.7+£12.3 57+18 34.0 46/54 17.6/7.8/4.1
Balci 2018 Tamsulosin 29.5+12.1 71+15 e E— e
Placebo 345+10.2 6.4+1.1 e e e
Meltzer 2018 Tamsulosin 41.8+13.6 3.8+14 95.5 — —
Placebo 39.3+12.9 3714 95.5 e e
Nuraj 2017 Tamsulosin 35.5+11.0 6.5+1.6 30.8 48.1/51.9 —
Placebo 35.4+10.8 6.6+1.5 32.7 44.2/55.8 e
Arda 2017 Tamsulosin 44.61+12.03 5.93+1.07 e e e
Placebo 422+114 596+1.18 e e e
Ahmed 2016 Tamsulosin 37.84+11.20 56.9/43.1
Placebo 38.63+11.30 46.0/54.0
Shahat 2016 Tamsulosin 3.5 12 —_— e e
Placebo 4 12 —_— e e
Furyk 2016 Tamsulosin 454 4.0 — 53.5/46.5 —
Placebo 46 3.7 e 46.2/53.8 e
Berger 2015 Tamsulosin 40.62 3.98 — e e
Placebo 4452 3.76 —_— E— E—
Aldagadossi 2015 Tamsulosin 7.7+3.02 —_— 29.0 54.8/45.2 —_—
Conservative 725427 e 21.9 43.7/56.3 e
Pickard 2015 Tamsulosin 431+115 e 75.0 —_— 25/10/65
Placebo 42.8+12.3 e 75.0 e 23/11/66
Lee 2014 Tamsulosin 436+12.4 3.41+1.04  — 55.6/44.4 e
Placebo 479+114 3.65+1.15 e 40.7/59.3 e
Janane 2014 Tamsulosin 41.2+124 9.2+28 —_— E— 16.1/12.4/42.3
Placebo 4344122 9.4+3.0 —_— —_— 15.3/11.2/44.1
Alizadeh 2014 Tamsulosin e 0.93+4.6 e —_— e
Placebo E— 0.83+4.81 e E— E—
Ketabchi 2014 Tamsulosin 24+6.5 6.6+2.3 — 48.08/51.92 e
Placebo 27+8.8 6.2+3.2 —_— 44.0/56.0 _—
Qadri 2014 Tamsulosin 39+14.7 1.12+0.31 —_— 48.3/51.7 3.3/8.3/60
Placebo 41+131 1.05+0.26 o 51.7/48.3 1.7/5.0/71.7
Park 2013 Tamsulosin 46.2 92+85 54.5/45.5 —
Placebo 47.6 9.6+9.0 —_— 50.0/50.0 e
Ibrahim 2013 Tamsulosin 38.17+14.54 5.58+0.93 e e e
Placebo 36.71+11.64 5.65+1.25 e E— E—
Mohamed 2013 Tamsulosin 401+11.8 — — —_— 39/22/40
Placebo 43.8+104 e o e 48/20/32
Cakaroglu 2013 Tamsulosin 44.66+13.25 11.40+3.01 — E— E—
Placebo 4219+13.17 10.70+3.20 e E— e
El-Gamal 2012 Tamsulosin 353+5.7 7.9+1.93 —_— e e
Placebo 36.2+6.0 1.63+7.7 —_— —_— —_
Zaytoun 2012 Tamsulosin 39.4+13.1 16.6+0.4 — 50.0/50.0 26.0/22.0/52.0
Placebo 405+11.2 15.9+0.3 —_— 50.0/50.0 22.0/34.0/44.0
Mokhless 2012 Tamsulosin 73+4.2 8.2+23 e E— e
Placebo 71+32 7.8+3.1 o e e
Vicentini 2011 Tamsulosin 47.3+115 —_— —_— 28.9/24.2/36.8
Placebo 45.7+15.1 —_— —_— —_— 18.4/42.1/39.5
Singh 2011 Tamsulosin 32.2+12.22 — —
Placebo 36.0+13.78 —_— —_— —_— —_—
Gomez 2011 Tamsulosin 38.5+11.3 53+0.55 —_— 62.0/38.0 o
Placebo 38.2+124 52+0.39 —_— 52.0/48.0 —_—
Al-Ansari 2010 Tamsulosin 37.18+9.38 5.88+2.39 e 32.0/68.0 e
Placebo 36.13+9.32 6.04+2.5 —_— 42.0/58.0 e
Falahatkar 2010 Tamsulosin 455+14 13.22 —_— e e
Placebo 4714 12.88 —_— —_— —_—
Wang 2010 Tamsulosin 4244126 9.3+26 —_— e e
Placebo 40.9+10.3 8.6+3.0 —_— e e
Kaneko 2010 Tamsulosin 50.0+8.8 46+1.8 —_— 64.5/35.5 38.7/6.5/45.2
Placebo 45.0+8.7 48+2.1 —_— 55.9/44.1 41.2/14.7/44.1
Hussein 2010 Tamsulosin 44 e —_— e 25.4/14.9/59.7
Placebo 40 e — —
(continued)
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(continued).

Stone Stone Stone location Stone location (%)
Year Groups Mean age size, mm <6mm, % left/right, % Upper/Middle/Renal pelvis
Agrawal 2009 Tamsulosin 31.3 6.17
Placebo 35.3 6.35
Hermanns 2009 Tamsulosin 36 41 75.6/24.4 40.0/60.0 e
Placebo 41 3.8 84.4/15.6 64.4/35.6 —_—
Fere 2009 Tamsulosin 47+14 35+1.2  — —
Placebo 45412 3.8+1.0 —_— e —_—
Naja 2008 Tamsulosin 31.17+£12.59 12.12+3.59 _— _ 17.6/7.8/74.6
Placebo 39.44+14.49 13.06 +£3.49 —_— e 10.8/9.2/80.0
Kobayashi 2008 Tamsulosin 56.76 +8.69 10.61+4.45 42.1/57.9 e
Placebo 52.29+14.63 9.85+3.13 —_— 55.9/44.1 —_—
Wang CJ 2007 Tamsulosin 50.9+9.8 — —_— 50.0/50.0 E—
Placebo 51.9+89 e 55.3/44.7 e
Gravas 2007 Tamsulosin 48.8 8.5 —_— e e
Placebo 49.2 8.3 — R e
Marco 2006 Tamsulosin 46.3+10.9 6.9+1.0 —_— E— E—
Conservative 445+11.3 6.4+1.3 e e
Bhagat 2006 Tamsulosin 359+738 —_— —_— 17.2/13.8/20.7
Placebo 42.3+12.3 e 20.7/6.9/3.1
Resim 2005 Tamsulosin 35.3+10.9 7.8+23 —_— E— o
Conservative 33.5+9.7 78422 —_— —_— —_
Gravina 2005 Tamsulosin 48.4+14.0 —_— E— 21.5/23.1/55.4
Conservative 4794132 e — E— 18.5/21.5/60
Resim.S 2005 Tamsulosin 39 2.1 —_— —_— —_—
Conservative 37 2.2 e e
Yilmaz 2005 Tamsulosin 40.62+10.27 6.0+£1.25 —_— 44.8/55.2 e
Placebo 41.6+12.01 6.07+1.41 —_— 53.6/46.4 e
Propiglia 2004 Tamsulosin 50.5+£17 —_— —_— —_— —_—
Placebo 42.7+16 —_— e e
Kupeli 2004 Tamsulosin 419 4.7 e —_— _—
Placebo 43.74 49 — —_—
Dellabella 2003 Tamsulosin 42.3+12.7 6.7+2.1 —_— e E—
Conservative 38.1+10.6 58+1.3 e e e
2. Methods roids; and known or suspected allergy to the studies medications.

A comprehensive search strategy was used to investigate the
efficacy of tamsulosin for the treatment of USD and included the
PubMed (updated to current), the Embase (updated to current),
the Cochrane Central Register of Controlled Trials, and the
Cochrane Database of Systematic Reviews electronic databases.
No ethical review was necessary to conduct this meta-analysis.
The initial search process was designed to capture all relevant
studies using the following search terms: tamsulosin, urinary
colic, and expulsion. The reference lists from the retrieved
documents were also searched. In addition, the included patients
had to meet the following criteria: adults aged 18 to 60 years;
emergency admission for renal colic; presence of a single ureteral
stone confirmed by plain abdominal radiography (kidney—
ureters—bladder), urinary ultrasonography, and/or non-con-
trast-enhanced computed tomography (CT). A distal ureteral
stone location was defined as a stone located below the level of
the sacroiliac joint on CT, stone size was defined by the largest
diameter in 3 planes, and all stone were evaluated by the
reporting radiologist on CT images. The exclusion criteria were
fever; urinary tract infection; severe hydronephrosis; renal
insufficiency, which was defined as an estimated glomerular
filtration rate of <60mL/min per 1.73 m?; abnormal anatomy,
such as a solitary kidney, horseshoe kidney, or duplex urinary
system; urethrostenosis; history of ureteral stricture; diabetes
mellitus; current use of a-adrenoceptor antagonists or corticoste-

The quality of the studies included was determined according to
the Cochrane Collaboration Reviewer’s Handbook and the
Quality of Reporting of Meta-analysis guidelines.**!! The
assessment tool contained 6 core items: random sequence
generation, allocation concealment, blinding of participants
and personnel, blinding of outcome assessment, incomplete
outcome data, selective reporting, and other bias. Each study
classified as having a low, unclear, or high risk of bias was
resolved by a third author. All of the included studies were also
evaluated using the Jadad scale, and the trials were considered to
be of high quality if the Jadad score was >3 and low quality if the
score was <2.°?1

We divided patients into 2 groups according to the different
treatment methods in this meta-analysis. Analysis 1 included
patients who were treated with tamsulosin, and analysis 2
included patients who were treated with control treatments,
including placebo and conservative treatments. The outcome
measures were expulsion rate, expulsion time and side effects.
Data were extracted independently by 2 authors using a
predesigned data extraction form. Data extraction included the
data source, eligibility, methods, participant characteristics,
interventions, and results.

Data analysis for this meta-analysis was performed using
RevMan 5.1.4. Continuous outcomes are presented as the
weighted mean difference (MD) with the 95% confidence interval
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Embase:

n=2765

Pubmed:
n=3076

REN

Cochrane:
n=595

Y

[6436 of records identified through initially database ]

researching

—p[ Duplication excluded: n=2419 ]
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[ 4017 of records for abstract screening ]

Studies excluded from screening
of titles and abstracts: n=3909

A 4

Records retrieved for detailed
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Excluded from screening the full text: n=59
including:

For the different baseline: n=21

For the different criterion of the results: n=11
For the different groups setting: n=27

The included trials: n=49

Figure 1. The search flow diagram.

(CI). Dichotomous data are presented as the relative risk (RR)
with the 95% CL A fixed-effects or random-effects method was
used to analyze the data. The fixed-effects method was used to
combine the results when no significant heterogeneity was
present. The random-effects method was applied when hetero-
geneity was present. Statistical heterogeneity among the trials was
evaluated using the I* test, with significance set at P <.0S5.
Publication bias was evaluated using a funnel plot. In addition, a
sensitivity analysis was performed if low-quality trials were
included in the analysis.\

3. Results

3.1. Description of the included studies

A total of 6436 reports were initially identified from the database
and manual search. After removing redundant publications,
reviews and meta-analyses, and after scanning titles and abstracts
of unrelated records, 6238 reports were excluded from the study.
After referring to the full texts, 21 articles with different baselines,
11 articles with different results criteria, and 27 articles with
different group settings were excluded. Finally, 49 publications
involving 8987 patients were included in this study. The
conditions of these studies and the clinical details of the patients
are presented in Table 1. The search flow diagram is presented in
Figure 1. All of the included trials were assessed by Jadad score

for quality: 45 (91.84%) trials were graded as high quality, and
only 4 (8.16%) trials were graded as low quality.

3.2. Comparison of the expulsion rates

The results comparing the efficacy of tamsulosin and the
control treatment are presented in Table 2. Forty-six studies
compared the expulsion rate between tamsulosin and control
treatment. Tamsulosin was better than the control treatment in
terms of the expulsion rate (80.5% vs 70.5%; MD, 1.16; 95%
CIL, 1.13-1.19; P<.00001; Fig. 2a). Additionally, 3 studies
compared the expulsion rate of stones less than 6 mm (32.9% vs
32.51; MD, 1.02; 95% CI, 0.93-1.12; P=.62; Fig. 2b) and
more than 6 mm (51.8% vs 44.8%; MD, 1.16; 95% CI, 1.09-
1.24; P <.00001; Fig. 2¢). The expulsion rate of stones less than
6 mm seemed to be similar to the 2 different treatments, but the
expulsion rate of stones greater than 6 mm was better with
tamsulosin than with the control treatment. The overall
expulsion rate was higher with tamsulosin treatment than
with the control treatment.

In addition, 20 studies compared the expulsion time between
tamsulosin and the control treatment, and tamsulosin treatment
had a shorter expulsion time than the control treatment (MD,
—3.61; 95% CI, —3.77 to —3.46; P <.00001; Fig. 2d). Only 1
study explored the expulsion time between tamsulosin and the
control treatment of stones less than 6 mm (MD, —7.20; 95% CI,
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Patient’s outcomes by treatment group.

Expulsion Expulsion Expulsion rate (%) Expulsion time (%)
Groups rate, % time, day <6mm/>6mm <6mm/>6mm

Ye Tamsulosin (1642) 1419 (86) 6.2+2.6 488 (88)/931 (87) 139.9+68.9/152.5+64.3

Placebo (1654) 1300 (79) 104+32 486 (87)/814 (75) 147.1+£77.5/299.5+79.2
Balci Tamsulosin (25) 19 (76) 9+3.2 —_— —_—
Placebo (25) 9 (36) 10.3+6.7 e e
Meltzer Tamsulosin (122) 102 (83.6) — — —
Placebo (116) 90 (77.6) — — —
Nuraj Tamsulosin (52) 47 (90) 9.6+7.1 25 (89.2)/20 (83.3) e
Placebo (52) 37 (711) 13.7+7.3 23 (82 )/12 (50.0) —_—
Arda Tamsulosin (150) 113 (72.4)  — —
Placebo (150) 75 (50) —_— — e
Ahmed Tamsulosin (123) 96 (78.0) —_— o e
Placebo (126) 87 (69.0) —_— —_— —_—
Shahat Tamsulosin (60) 50 (83.3) —_— —_— —_—
Placebo (60) 49 (81.7) — —
Furyk Tamsulosin (198) 140 (87) —_— 110 (88.0)/30 (83.3) —_—
Placebo (195) 127 (81.9) —_— 102 (89.5)/25 (61.0) —_—
Ahmad Tamsulosin (49) 42 (85.71) —_— e
Placebo (48) 26 (54.2) —_— e  —
Berge Tamsulosin (53) 33 (62.1) — o o
Placebo (47) 26 (564.4) — — —
Aldagadossi Tamsulosin (31) 27 (87.1) —_— — e
Conservative (32) 20 (62.5) —_— o o
Pickard Tamsulosin (378) 307 (81.0)  — — —
Placebo (379) 303 (80) —_— e —_—
Lee Tamsulosin (54) 40 (74.1) 143+79 e
Placebo (54) 25 (46.3) 19.6+85 e e
Janane Tamsulosin (186) 144 (77.4) 8.4+18 —_— —_—
Placebo (170) 82 (48.2) 10.6+1.6 e —_—
Alizadeh Tamsulosin (50) 41 (82) 3.7+5.07 e —_—
Placebo (46) 30 (62.5) 47+8.03 —_— —_—
Ketabchi Tamsulosin (52) 48 (92.31)  — —  —
Placebo (50) 35 (70.0) —_— —_— —_—
Qadri Tamsulosin (60) 58 (96.7) —_— —_— e
Placebo (60) 43 (80) — — —
Park Tamsulosin (44) 37 (84.1) 10.0+7.0 — e
Placebo (44) 29 (65.9) 13.2+14 e  —
Ibrahim Tamsulosin (40) 34 (85.0) —_— —_— e
Placebo (32) 14 (44.0) —_— o e
Mohamed Tamsulosin (65) 55 (85) — — —
Placebo (65) 58 (89) —_— —_— —_—
Cakiroglu Tamsulosin (59) E— 8.34+7.6 E— e
Placebo (64) e 12.59+8.63 — —
El-Gamal Tamsulosin (48) 33 (68.8) —_— e —_—
Placebo (46) 12 (26.1) —_— —_ —_
Zaytoun Tamsulosin (50) 46 (92.0) 53+26 —_— —_—
Placebo (50) 42 (84.0) 7.3x2.7 —_— o
Mokhless Tamsulosin (33) 29 (87.8) 8.2+34 e R
Placebo (28) 18 (64.2) 145+45 e e
Vicentini Tamsulosin (38) 23 (60.5) 15.3+2.1 — e
Placebo (35) 17 (48.6) 156.9+24 — —
Singh Tamsulosin (59) e 26.78+11.96 —_— e
Placebo (58) — 31.28+18.31 o e
Gomez Tamsulosin (32) 22 (69.0) — — —
Placebo (33) 23 (70.0) —_— —_—
Al-Ansari Tamsulosin (50) 41 (82.0) 6.4+2.77 —_— o
Placebo (46) 28 (61.0) 9.87+54 — —
Falahatkar Tamsulosin (70) 50 (71.4) —_— E— e
Placebo (61) 43 (61.0) —_— —_— —_—
Wang Tamsulosin (52) 23 (46.2)  — —  —
Placebo (55) 41 (74.5) — e
Kaneko Tamsulosin (31) 24 (77.0) 1 5 o e
Placebo (34) 17 (50.0) 11 — —
Hussein Tamsulosin (67) 49 (73.0) o e
Placebo (69) 38 (65.0) — — —
Agrawal Tamsulosin (34) 28 (82.3) 12.3+8.3 —_—  —
Placebo (34) 12 (35.2) 245+59 E— e
Hermanns Tamsulosin (50) 43 (86.0) e — e
Placebo (50) 44 (88.0) —_— —_— —_—
Fere Tamsulosin (38) 27 (711.1) e e —_—

(continued)
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(continued).
Expulsion Expulsion Expulsion rate (%) Expulsion time (%)
Groups rate, % time, day <6mm/>6mm <6mm/>6mm
Placebo (39) 24 (61.5) — — —
Naja Tamsulosin (51) 48 (94.1) — —
Placebo (65) 55 (84.6) — — —
Kobayashi Tamsulosin (38) 32 (84.1) 15.66+6.14 e E—
Placebo (34) 30 (88.24) 35.47+3.7 e e
Wang CJ Tamsulosin (34) 29 (85.0) 6.1+2.3 E— —_
Placebo (38) 31 (82.0) 6.5+2.7 e E—
Gravas Tamsulosin (38) 19 (63.33) —_— e e
Placebo (34) 16 (51.6) — —
Marco Tamsulosin (50) 45 (90) 44421 —_—
Conservative (46) 27 (58.7) 75+18 —_— —_—
Bhagat Tamsulosin (30) 28 (96.6) —_— —_—
Placebo (30) 23 (79.3) —_—
Resim Tamsulosin (30) 26 (86.6) —_— 89.5/89.5 —_—
Conservative (30) 22 (73.3) —_— 70/75 —_—
Gravina Tamsulosin (56) 44 (78.6) —_— e e
Conservative (56) 34 (60.7) —_— e R
Yilmaz Tamsulosin (29) 23 (79.31) 6.31+0.88 E— E—
Placebo (28) 15 (63.57) 10.54+£2.12 e e
Propiglia Tamsulosin (28) 24 (85) — — —_—
Placebo (28) 12 (43) — e E—
Kupeli Tamsulosin (15) 8 (563.3) —_— e e
Placebo (15) 3 (20) — e e
Dellabella Tamsulosin (30) 21 (70) 27+2.77 e
Conservative (30) 30 (100) 4.63+2.73 —_— —_—
Cervenakov Tamsulosin (51) 41 (80.4) —_— —_— —_—
Conservativ (51) 32 (62.7) e
Expulsion rate Expulsion time
Tamsulosin Contral Risk Ratia Tamsulosin Control Mean Difference. Mean Difference
Study or Subgroup  Events  Total Events Total Helﬂ M- ll. Hnl. 95% €1 M-H. Fixed. 95% C1I Study or Subgroup _ Mean SD Total Mean $D Total Weight v, Fixed, 95% CI IV, Fixed, 95% CI
Agrawal 2003 28 34 1z 34 233(144,377] Agrawal 2009 123 83 34 245 59 34 02% -1220(-15.62, -8.78] S———
Ahmad 2015 a2 49 26 48 ou 158118 2 10] A-Ansan 2010 64 277 50 587 54 “% oBx =3.47|-5.21, -1.73) e
Ahmed 2016 96 123 87 126 27% 113[097 131 Allzacien 2014 37 507 50 47 803 46 03% -L.00-3.71, 1.71] —_
Al-Ansari 2010 41 50 28 4% 09X 135[103, 176 Balcl 2018 E) 32 3 103 67 F] 03% ~1.30-4.21, L61] s 1
Aldagadossi 2015 27 3 20 32 06X 139[103, Las| Cakirogh 2013 834 76 59 1259 863 64 03% -425|-7.12, -1.28) o—
Alizackeh 2014 41 50 30 46 10%  126[098 161) Dellabelia 2003 27 277 30 463 273 L 13% =193 |-3.32, -0.54) .
Arda 2017 13 150 75 150 24% 1510125 181 Janane 2014 84 18 186 108 16 170 195% =2.20(-2.55, L85 it
Balci 2018 19 25 9 25 03x 2111203 72| Kaneko 2010 14 85 31 17 11 34 01% -3.00[-7.76, L76] —
Berger 2015 33 53 2% 47 08X 113]0B1 157] Kobayashi 2008 1566 614 38 3547 37 34 05X -1981[-2212 -1750] —
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B-Camal 2012 33 48 2 46 04X  264[156 4.44) Nuraj 2017 96 71 $2 137 7.3 52 0.3% —_—
Falahatkar 2010 50 70 43 61 15% 101081, 126] Park 2013 10 14 44 132 14 44 0.1% —pe:
Fere 2009 27 28 24 39 07%  115[084, 159] Singh 2011 2676 1196 59 3128 1831 58 0.1% -4 5 N
Furyk 2016 140 198 127 195 40% 1091095124 Vicentini 2011 153 21 38 159 24 35 23K -0.60 | 164 o «} -
Gomez 2011 22 32 23 33 07% 089[071, 136] ‘Wang ) 2007 61 23 34 65 27 38 Lex =0.40 |-1.56, 0.76] -1
Gravas 2007 19 38 16 34 0S%  106[066 171 Ye 2018 82 26 1642 104 32 1654 616% 4 40, 400 a
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Mokhiess 2012 20 33 18 28 06% 137(101 185 Expulsion time of stone < 6mm
Naja 2008 48 51 55 (2] 15%  111]098 126]
:‘:,Tzi)c;;? ;; 55 ?7 i: ég i:; :: g; : 2:: Ye 2018 1399 69.9 1642 1471 775 1654 1000% -720[-1224, -2.16] +
B M M e Temay e T
Feem 2005 3 30 3 30 om 1iblosyiss Tes o vera effect 2 = 2.80 = 0.0 A st i pity
Shahat 2016 50 80 a9 &0 16% 1021087, 120]
Vicentini 2011 23 38 17 35 06% 125[08L 191
Wang 2010 23 2 41 55 13%  059[042, 084]
wang €] 2007 29 EL) 3 38 09% 1.05 [0.85, 128]
Ye 2018 1419 1642 1300 1654 4108 110207 113|
Yimaz 2005 23 29 15 28 05%  148(100 2.19]
Zavioun 2012 a6 50 a2 50 13X 1100095, 127] Pl e 2
Total (95% Ch 4507 4480 100.0% 116 [1.13, L19] 1\ &pﬂm e
Total events 3678
A Heterogeneity: Chi' = 165.64, df = 45 (P <DwUDlLI’ X ) ' 3 Ye 2018 147.1 775 1642 2995 292 1654 100.0X -152.40 |-156 40, -148.40] .
Test for overall effect: 2 = 12.57 (P < 0.00001) Favours [Tamsulosin| Favours (Control] Total (95% CH 1642 1654 100.0% -152.40 |-156.40, - 148.40] +
Expulsion time of stone < Grum Ten TorpAreh e T = 74 60 P < 000011 o T - TR AT PO
Furk 2016 488 1642 486 1654 79.4% 101[09L 112] E o
Nuraj 2017 5 52 23 52 318% 109072 1.65] —
Ye 2018 110 158 102 195 168% 106 (0.88, 128] e s
Total (95% CI 1892 1901 100.0% 102 (0.93, 1.12| >
L“.m::: m’-oz:m 2P aBnF o
B Testior owratftect 2 = 048 7 = .62) e
Expulsion time of stone >= 6min
Furyk 2016 30 198 25 195 3o0%  118(0.72 193] __|_—
Nuraj 2017 20 52 12 52 Lax 167 (091, 3.05)
Ye 2018 931 1642 814 1654 95.6% 115[108 123) l |
Total (95% C 1892 1901 100.0% 116 [1.09, 1.24] *
Total events

Humwmou’-u! ﬂf-zr-nwn’-ﬁ!
Test for overall effect 2 = 4 54 (F < 0.00001)

05 Z <
Favours [Tamswiosin| Favours (control]

Figure 2. Compare the efficacy of stone expulsion between tamsulosin and the control treatment.
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Patient’s adverse events by treatment group (%).

Groups Retrograde ejaculation  Hypotension Dizziness Diarrhea Vomiting Headache Nausea Fatigue Total
Ye Tamsulosin (1642) 67 (6.2) — 52 3.2 21 (1.3 38 (2.3 41 (2.5) (2.6) 18 (1.1) 92 (5.6)
Placebo (1654) 48 (4.6) — 50300 17(1.0) 31 (19 46 (298 25 1505  84(5.1)
Balci Tamsulosin (25) = — —_ — — S N S 28
Placebo (25) — — — S S S— 1)
Meltzer Tamsulosin (212) 28 (18.2) — (11.8) — 50 (23.6) 51 (24.1) — — —
Placebo (187) 10 (7.4) (9.6) —_— 46 (24.6) 43 (23.0) —_— —_— —_—
Arda Tamsulosin (159) 9 (6.0) 10 (6.3) —_— —_— 24 (15.0) — —_— —
Placebo (156) 12 (8.0) 9 (6.0) —_— 17 (11.0) —_—
Furyk Tamsulosin (198) 33 (17.9) — 41 (22.2) (10.3) 1792 40(1.6) 56(30.3) 53 (28.7) 57 (28.6)
Placebo (195) 32(17.3) — (18.9) 19 (10.3) 54 (29.2) 56 (30.3) 44 (23.8) 59 (30.2)
Ahmed Tamsulosin (123) —_— —_— S S S — 21(17.70
Placebo (126) e S — J— - S I - 27 (21.4)
Berger Tamsulosin (53) —_— —_— e —_— —_— e —_— 10 (18.9)
Placebo (57) —_ S - - - . _ o 9. (19.1)
Pickard Tamsulosin (378) e —_— —_— e —_— —_— e —_— 0 (0.0
Placebo (379) — — R — E— - - 190
Aldagadossi  Tamsulosin (31) 1(3.23) N — R — — I - 1
Conservative (32) 0(0.0) — — R S S - - 0
Ahmad Tamsulosin (49) —_— — - — - S I - 9
Placebo (48) _ —_— - J— - - I - 19
Janane Tamsulosin (186) e —_— 5 R R — - - 5
Placebo (170) —_— — 0 — — — N S 0
Ketabchi Tamsulosin (52) e 1 1 R R — - N 3
Placebo (50) —_— 0 0 —_— — — N S 5
Park Tamsulosin (44) D 1 R — — - - 1
Placebo (44) —_— — 0 I - N - 0
Ibrahim Tamsulosin (44) 3 (6.8 2 S N — - - N 5
Placebo (32) 0(0) 0 — J— - - — - 0
Zaytoun Tamsulosin (50) —_— —_— e — — S S N 16
Placebo (50) —_— — — R N N - _ 0
Gomez Tamsulosin (32) —_— — - J— S I N 2
Placebo (33) —_— — — R S N I - 0
Wang Tamsulosin (55) —_ 2 J— N - I N 2
Placebo (52) —_— — 0 —_— — — N — 0
Ai-Ansari Tamsulosin (50) —_ — - J— — - I I 9
Placebo (46) —_— — — R N N - _ 5
Agrawal Tamsulosin (34) _— 0 4 _— —_— 5 —_— 2 9
Placebo (34) e 0 2 e 1 — 1 5
Hermanns Tamsulosin (50) 2 o 0 _ —_— —_ _ J— 4
Placebo (50) 0 e 1 J— R S - N 1
Naja Tamsulosin (51) — 1 - E— S S S S 2
Placebo (65) —_— 0 - — - - I - 0
Wang CJ Tamsulosin (34) _— 1 - — - - I - -
Placebo (38) e 0 — PR N — I N -
Marco Tamsulosin (50) —_ 0 0 1 - - - 2
Conservative (46) —_— 2 1 0 S - I - 3
Resim Tamsulosin (30) 0 —_— 5 0 2 4 - — -
Conservative (30) 1 — 3 1 3 4 — E— R
Resim.S Tamsulosin (32) 1 0 4 2 —_— 5 - — -
Conservative (35) 0 0 0 0 e 2 e e e
Propiglia Tamsulosin (28) —_ — S N I - - I 1
Conservative (28) — — - J— J— S I I 0

—12.24 to —2.16; P=.005; Fig. 2¢) and more than 6 mm (MD,
-152.40; 95% CI, —156.40 to —148.80; P <.00001; Fig. 2f).

3.3. Comparison of side effects between the 2 treatments

The results comparing the side effects of tamsulosin and the
control treatment are presented in Table 3. Nine studies showed
that the incidence rate of retrograde ejaculation was higher in the
tamsulosin group than in the control group (MD, 1.36; 95% CI,

1.07-1.73; P=.01; Fig. 3a). Eight studies showed that there was
no difference in the occurrence of hypotension between the 2
treatments (MD, 1.26; 95% CI, 0.63-2.52; P=.52; Fig. 3b).
Eleven studies compared the dizziness rate and found no
difference between the 2 groups (MD, 1.25; 95% CI, 0.99-
1.58; P=.07; Fig. 3c). Five studies compared the diarrhea rate
and found no difference between the tamsulosin and control
groups (MD, 1.13; 95% CI, 0.74-1.71; P=.58; Fig. 3d). Four
reviews showed that the rate of vomiting was not different
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Control

Total weight

Risk Ratio
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Risk Ratio
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Adaqadass: 2015 L 0 32 05 308(013 7317
Arca 2017 9 159 12 156 114  074(032, 170
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Hermarns 2003 2 50 0 50 05% 5.00[0.25, 10158]
lbrahm 2013 3 44 0 32 0S¥ 513[027 9603 —
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Total events 103
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0oL o1 10 u
A Testior oeralettect 7 247 ¢ = 0.01 Favours [ Tamsulosin]  Favours [control]
Hypotension
Agrawal 2009 L] 34 o 34 Not estimanle
Arda 2017 10 159 9 156 664x 109 (0 46, 2 61]
forahim 2013 2 44 o 22 42% 3.67(0.18 73 86]
Kerabcni 2014 1 52 0 S0 375 283(012, 6924]
Marco 2006 0 50 2 46 190%  0.18(0.01,374]
Haja 2008 1 st 0 65 312% 381(015 9155
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wany €) 2007 134 0 38 315% 3134(014,7942)
Total (95% €Iy 456 456 1000% 126 [0.63.2.52] -
Total events 15
Heterngeneity Chf = 225, dl = 5 (P = oem (L 3 5
005 1 200
B Test for overall effect 7 = 0.65 (P = 052) Favours (l’mlmulmlnl Favours [control|
Dizziness
Agrawal 2008 4 39 2 34 18%  2.00(0.39, 1020]
Furyk 2016 41 198 35 195 311% 115 (0.7, 1 73]
Hermanns 2003 [ €0 1 %0 1 0.33 [0.01, 7.93]
Janane 2014 5 186 0 170 05% 1006 [0 56, 180 58]
Ketabehi 2014 1 52 o 50 05% 289 (012, 69 24|
Menzer 2018 3 212 18 87 16 123 (0.69, 2 17]
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D rastorowranattect 2 - 0.55 ¢ = 0.5 R t Py .
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Furyk 2015 17 198 19 185 18Ex 088[047 164] e i)
Manzer 2018 50 214 46 187 aE0% 0.96 |0.58, 136] -
Resm 2005 z 30 P30 29K 0670012371 f=—
Ye 2018 38 1642 3L 1654 30.3%  12210.77,197] -
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Ye 2013 - . 0 B 0901053, 136] -
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Total events. 170
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Figure 3. Compare the complications between tamsulosin and the control

treatment.

Medicine

between the 2 treatments (MD, 1.02;95% CI,0.79-1.31; P=.88;
Fig. 3e). Seven studies found that the occurrence of headache was
no difference between the 2 groups (MD, 0.98; 95% CI, 0.81-
1.19; P=.84; Fig. 3f). Only 2 studies included the rate of nausea
and found no difference between the 2 groups (MD, 1.01; 95%
CL, 0.79-1.31; P=.91; Fig. 3g), and only 3 studies evaluated the
rate of fatigue (MD, 1.21; 95% CI, 0.89-1.64; P=.24; Fig. 3h).
The total complication rate was also not significantly different
between the 2 groups (MD, 1.15; 95% CI, 0.97-1.35; P=.10;
Fig. 3i).

3.4. Publication bias

The low risk of publication bias in the outcomes of expulsion rate
and complications is shown by the shapes of the inverted funnel
plots (Fig. 4).

4. Discussion

The management of ureteral stones has largely evolved from open
surgery to minimally invasive methods, such as extracorporeal
shockwave lithotripsy (ESWL), ureterorenoscopic removal of
stones, or watchful waiting, due to the many advances in
endourological techniques and instrumentation. The manage-
ment of ureteral stones with open surgery has evolved to the use
of minimally invasive methods due to advances in endourological
techniques and instrumentation. Currently, the most widely
accepted therapies for ureteral colic are minimally invasive and
are the gold standard treatments. However, these techniques are
quite expensive, even though they are associated with decreased
risk, and are not widely available in developing countries. A
treatment that can aid in the passage of urinary stones without
surgery could reduce both patient morbidity and healthcare costs
associated with this condition.”! Watchful waiting and medical
expulsion therapy are the 2 most commonly used conservative
methods that have been increasingly more frequently used in the
treatment of distal ureteral stones to allow spontaneous stone
passage, especially in patients who have less than grade 2
hydronephrosis.>®! Prior published meta-analyses, as well as the
current American Urological Association Guidelines on the
Surgical Management of Colic, provide a strong recommenda-
tion that tamsulosin be used in these patients.[* In addition, other
types of a-adrenoceptor antagonists, such as nifedipine, have also
been suggested to have efficacy in some studies; at the time of the
trial design, a trial by Pickard et al showed that the duration of
use of agents including nifedipine could increase the rate of
spontaneous stone passage and relieve pain.™ However,
tamsulosin remains the most commonly used pharmaceutical.
Some recently published studies have reported that treatment
with tamsulosin does not seem to improve renal stone clearance.
Alizadeh et al reported that tamsulosin did not increase the
overall stone passage rate compared with placebo, even though
this treatment can reduce the duration of expulsion, pain and the
need for analgesics and has been found to be beneficial. A study
by Ketabchi et al also demonstrated that the expulsion time was
reduced by tamsulosin."®! These studies call into question the
therapeutic application of tamsulosin. On the other hand, several
published meta-analyses regarding the therapeutic effectiveness
of tamsulosin have demonstrated the clinical benefit of this
treatment.”! However, the evidence from these reviews is limited
due to the number of included studies; however, in our review,
which contained 49 studies, the level of evidence was stronger
than in previous studies due to the large number of patients. In
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Figure 4. The risk of publication bias.

our study, we found that the use of tamsulosin was safe and
clinically effective in patients with ureteral stones and was not
associated an increase in side effects. When we performed the
subgroup analysis, the results identified a specific clinical benefit
of tamsulosin for stones measuring greater than 6 mm. Based on
the evidence of many studies, we confirmed that treatment with
tamsulosin is better than other conservative treatments, such as
watchful waiting and massive intake of water. As a result, the
dosages of pain relief medications were also reduced when
tamsulosin was used.!!

Above all, this review strengthens the evidence that tamsulosin
is a useful and promising treatment method for large stones, and
this finding is in accordance with the study by Ye et al.l*!
Moreover, some studies have also shown that when «-1-
adrenoceptors are applied to the smooth muscle of the ureters
to blockade these receptors, they can significantly diminish the
transmission of pain signals to the central nervous system.?!
Ureteral stones are a common, painful disease, and simple
treatment may facilitate more efficient and rapid spontaneous
stone passage, which is very important for patients. However,
different trials have suggested opposing ideas, and a review
including a sufficient number of studies for strong evidence is
necessary for clinical application. This study provides strong
evidence for the use of tamsulosin. However, there are some
published reviews about this topic, such as the study performed
by Wang et al, which only included 8 studies and the latest
research included in this meta-analysis was published in 2015.
We included 49 studies in our research, and the latest study was
published in 2018.

There are some limitations in this study. First, the control
methods used in the included studies were different; some used a
placebo, some used watchful waiting, and some used massive
intake of water; second, we did not compare tamsulosin with
other a-blockers or medicines. Most of the studies focused on
stone expulsion, and few explored pain relief, even though this
symptom is the most important reason why patients present to
emergency clinics. The exploration of pain relief requires further
study.

5. Conclusion

Our results show that tamsulosin significantly facilitates the
passage of distal ureteral stones. Subgroup analyses provided
evidence of a superior expulsion rate for stones measuring greater
than 6 mm. In addition, evaluation of complications also showed
that this method did not increase the rate of side effects. In
summary, tamsulosin is a safe and effective medical expulsion
therapy for ureteral stones.
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