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ABSTRACT

Purpose: To evaluate the efficacy of adjunctive medical expulsive therapy (MET) with
tamsulosin for the promotion of stone fragments clearance for repeated extracorporeal
shock wave lithotripsy (ESWL).

Materials and Methods: This meta-analysis was conducted by systematic search for
randomized controlled trial (RCT) studies in PubMed/Medline, Scopus, Cochrane Library,
Web of Science databases in January 2020, which compared tamsulosin with either
placebo or non-placebo control for repeated ESWL. The primary endpoint was stone-
free rate (SFR), the second endpoints were stone clearance time and complications. The
quality assessment of included studies was performed by using the Cochrane System
and Jadad score.

Results: 7 RCTs were included in this meta-analysis. Tamsulosin provided higher SFR
(for stones larger than 1cm, OR: 5.56, p=0.0003), except for patients with stones less
than 1cm. For patients with renal stones (OR: 2.97, p=0.0005) or upper ureteral stones
(OR: 3.10, p=0.004), tamsulosin can also provide a higher SFR. In addition, tamsulosin
provided a shorter stone clearance time (WMD: -9.40, p=0.03) and lower pain intensity
(WMD=-17.01, p <0.0001) and incidences of steinstrasse (OR: 0.37, p=0.0002).
Conclusion: Adjunctive MET with tamsulosin is effective in patients with specific stone
size or location that received repeated ESWL. However, no well-designed RCT that used
computed tomography for the detection and assessment of residual stone fragments
was found. More studies with high quality and the comparison between tamsulosin and
secondary ESWL are needed in the future.
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in endourological technology, for patients with

kidney and upper ureteral stones, extracorporeal

Urolithiasis is a very common disease in
the World with prevalence rates varying from 1%

to 20% (1). Though much progress has been made  the early 1980s (2).
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shock wave lithotripsy (ESWL) is still considered
to be the initial treatment after its introduction in
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Unfortunately, the success of ESWL is not
satisfactory enough. It depends on the types of li-
thotripter, stones characteristics and geographic
regions (3). Residual stone fragments may lead
to some significant problems to the patient such
as colic pain or reintervention. Medical expulsive
therapy (MET) was used for promoting the sponta-
neous passage of stone fragment after ESWL and
reducing the stone expulsion time and analgesic
requirements (4-6). Nowadays, tamsulosin is the
most common agents used in adjunctive MET af-
ter ESWL with large amount of relevant published
studies (7). However, some randomized controlled
trials (RCTs) showed conflicting results, especially
for patients received ESWL for more than once.
We conducted this systematic review and meta-
-analysis of evidence from RCTs to evaluate the
efficacy of adjunctive MET with tamsulosin for
repeated ESWL, primarily in the terms of stone-
-free rates (SFR), stone clearance time and com-
plications.

MATERIALS AND METHODS

Data sources and literature search

This meta-analysis was conducted through
comprehensive research of PubMed/Medline, Sco-
pus, Cochrane Library, Web of Science databases
with the search terms of “(medical expulsive thera-
py OR tamsulosin) AND (extracorporeal shock wave
lithotripsy OR shock wave lithotripsy OR ESWL OR
SWL) AND (urolithiasis OR calculi OR nephrolithia-
sis OR kidney stone OR ureter stone)” before Janua-
ry 2020 according to the Preferred Reporting Items
for Systematic Review and Meta-Analysis (PRIS-
MA) statement (8). The search flow diagram is pre-
sented in Supplementary Figure-1. Only literatures
reporting results of RCTs about comparison betwe-
en tamsulosin and placebo control were included
for further screening. Cited references of selected
articles were also screened. Literatures without full
text were excluded. Two reviewers screened all stu-
dies according to inclusion and exclusion criteria
independently. Any disagreements were resolved
by discussion, and unsolved disagreement was de-
alt by the third author.

The inclusion criteria for the studies were
as follows: 1) enrolling patients with stones recei-
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ved ESWL for more than once; 2) enrolling pa-
tients with stones received tamsulosin for ESWL;
3) reporting original research; 4) adult studies; 5)
studies written in English. Reviews, studies with a
sample size <10 were excluded.

Data abstraction

Two reviewers manually extracted data
from included study using a standardized form
independently. Baseline characteristics of these
studies were abstracted. Parameters below were
assessed in this study: SFR, stone-clearance
time, complications and adverse reactions. Pain
intensity was assessed by visual analogue scale.

Assessment of study quality

All relevant clinical studies were eva-
luated for methodological quality using Ja-
dad scale (9) by two reviewers independently.
This scale assesses randomization describing
(0-2 points), randomization concealment (0-2
points), blinding (0-2 points), and dropouts and
withdrawals (0-1 points) of RCTs. Jadad score
<3 or >4 indicates low or high quality respec-
tively. Additionally, guidelines in the Cochrane
Handbook for Systematic Reviews of Interven-
tions was also used to assess the quality (10).
This assessment tool contains six core items:
random sequence generation, allocation conce-
alment, blinding of participants and personnel,
blinding of outcome assessment, incomplete
outcome data, selective reporting and other
bias. Each study was classified as having low,
unclear, or high risk of bias. We synthesized
qualitative information by using Review Mana-
ger (Revman, version 5.3, The Nordic Cochrane
Center, Copenhagen, Denmark).

Statistical analysis

Statistical analysis was conducted with
RevMan v.5.3. The primary endpoint was SFR, the
second endpoints were clearance time, incidences
of complications. Odds ratio (OR) was used for
binary variables, and mean difference was used
for the continuous parameters. Pooled estimates
were calculated with fixed-effect model (Mantel-
-Haenszel method) if 12 <50%; otherwise, the ran-
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dom-effect model (DerSimonian-Laird method)
was applied. The pooled effects were determined
by the z test with p <0.05 considered statistically
significant. Subgroup analyses were conducted
according to stones characteristics and geographic
regions. Funnel plots were applied for the assess-
ment of publication bias.

RESULTS

Study characteristics

Through full-text evaluation, 7 studies (11-
17) met our inclusion criteria, including 805 patients.
Table-1 lists the characteristics of the included stu-
dies. According to the Jadad scores, 6 studies were
high quality and 1 study was low quality due to ina-
ppropriate randomization method. Supplementary
Figure-2 shows the details for risk of bias tool.

Table 1 - Characteristics of included studies.

Outcomes
SFR

Tamsulosin provided a higher SFR (see Figu-
re-1) (OR: 2.84; 95% CI, 1.94 to 4.14; p <0.00001). A
fixed-effects model was used to calculate the OR and
95% CL

A subgroup analysis according to size of sto-
nes is also shown in Figure-1. For patients with sto-
nes larger than 1cm (OR: 5.56; 95% CI, 2.19 to 14.12;
p=0.0003) or mix of large and small stones (OR: 2.55;
950% CI, 1.65 to 3.94; p <0.0001), tamsulosin has sig-
nificant advantages of SFR over control. However,
there was no significant difference of patients with
stones less than 1cm between tamsulosin group or
control group (P=0.39). No obvious publication bias
was found according to funnel plot (see Supplemen-
tary Figure-3).

A subgroup analysis according to location of
stones is shown in Figure-2. For patients with renal

Author, year Pts(n) Ethnicity ~ Stone location Stone size,  Treatment SFRs, % Duration of  Imaging Standard of ~ Standard of Jadad
mm therapy modalities  repeated ESWL  stone-free  score
Naja et al., 51/65 Asian Renal 5-20 Tamsulosin ~ 94.1/75.4 3 months KUB Not stated <3mm 5
2008 (17) 0.4mg/Non-
placebo
Singh et al., 59/58 Asian Upper ureteral 6-15 Tamsulosin ~ 84.7/70.7 3 months  KUB and US Not stated <3mm 5
2011 (15) 0.4mg/Non-
placebo
Georgiev et al., 99/87 European and Upper ureteral 5-20 Tamsulosin ~ 73.4/55.9 30days KUBand US Not stated <3mm 1
2011 (13) American 0.4mg/Standard
medical care
Qadri et al., 60/60 Asian Renal 6-20 Tamsulosin 96.7/80 8 weeks KUB Not stated Not stated 4
2014 (12) 0.4mg/Non-
placebo
Agarwal et al., 20/20 Asian Upper ureteral <15 Tamsulosin 95/90 3 months KUB Not stated Not stated 5
2009 (14) 0.4mg/Placebo
Zaytoun et al., 50/50 European and Renal <20 Tamsulosin 92/84 12 weeks  KUB and US Not stated <3mm 4
2011 (16) American 0.4mg+
phloroglucinol
/ Phloroglucinol
Elkoushy, 63/63 African Renal, upper <20 Tamsulosin ~ 87.3/73 3 months KUB Not stated <3mm 5
2012 (11) ureteral 0.4mg/Non-
placebo

Pts = patients; ESWL = extracorporeal shock wave lithotripsy; SFRs = stone-free rates
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Figure 1 - Forest plots with stone clearance as the outcome according to the size.

Tamsulosin Control

Odds Ratio

Odds Ratio

Study or Subgroup  Pvents  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.1.1 Size ==1cm

Qadri 2014 K| 3 35 141 1.6% 3.99[0.18, 86.049]

Singh 2011 27 30 26 30 7.8% 1.38 [0.28, 6.80] - 1

Subtotal (95% CI) 61 71 9.4% 1.83 [0.46, 7.24] —— et iR

Total events 58 B4

Heterogeneity: Chi*=0.36, df=1 (P =0.59); F=0%

Test for overall effect: £=0.86 (P =0.39)

1.1.2 Size =1cm

Qadri 2014 27 29 g 18 22% 15.00([2.75,81.72]

Singh 2011 23 29 15 28 945% 3.32[1.04,10.66] —

Subtotal (95% CI) 58 47 11.7% 5.56[2.19,14.12] -

Total events a0 24

Heterogeneity: Chi*=2.07, df=1(P=014); F=52%

Testfor overall effect: Z= 3.61 (P = 0.0003)

1.1.3 Mix

Aganwal 2009 18 20 18 20 27%  2111[0.18, 25.35]

Elkoushy 2012 85 63 46 63 17.5% 254 [1.01,6.42] —

Georgiey 2011 T3 ele] 49 a7 41.0% 218[1.18,4.03] ——

MNaja 2008 48 a1 49 65 TE%  522[1.43 19.09]

Zaytoun 2011 46 50 42 a0 101% 2.19[0.61, 7.81] I

Subtotal (95% CI) 283 285 78.9%  2.55[1.65, 3.94] <

Total events 241 204

Heterogeneity: Chi*=1.591, df =4 (P=083); F=0%

Test for overall effect: £=4.21 (P = 0.0001)

Total (95% Cl) 402 403 100.0%  2.84[1.94, 4.14] <&

Total events 349 2893 . . . .
H . 12— - - R = T T T 1

Heterogeneity: Chi*=6.43, df=8 (P = 0.60), F=0% 0.01 01 ] 10 100

Test for overall effect: £2=5.41 (P = 0.00001)

Testfor subaroup differences: ChiF=2 683 df=2(P=027. F=2349%

stones (OR: 2.97; 95% CI, 1.61 to 5.45; p=0.0005),
upper ureteral stones (OR: 3.10; 95% CI, 1.44 to
6.70; p=0.004) or mixed stones (OR: 2.18; 95% (I,
1.18 to 4.03; p=0.01), tamsulosin can provide ob-
vious SFR advantages over control. A fixed-effects
model was used to calculate the OR and 95% CI.
No obvious publication bias was found according
to funnel plot (see Supplementary Figure-4).

A subgroup analysis according to geogra-
phic regions is shown in Figure-3. Tamsulosin
can provide advantages for patients from any ge-
ographic regions including Asian (OR: 3.64; 95%
CI, 1.93 to 6.84; p <0.0001), African (OR: 2.54;
950% CI, 1.01 to 6.42; p=0.05) and Euro-Ameri-
can (OR: 2.18; 95% CI, 1.25 to 3.80; p=0.006).
A fixed-effects model was used to calculate the
OR and 95% CI. No obvious publication bias was
found according to funnel plot (see Supplemen-
tary Figure-5).
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Favours [Control] Favours [Tamsulosin]

Clearance time

The comparison of stone clearance time
between tamsulosin and control is shown in Fi-
gure-4. Tamsulosin leads to shorter clearance time
(WMD: -9.40; 95% CI, -18.02 to 0.78; p=0.03). A
random-effect model was used to calculate the
WMD and 95% CL.

Complications
Incidences of colic

The comparison of incidences of colic betwe-
en tamsulosin and control is shown in Figure-5A. Ta-
msulosin shows little incidences of colic benefit (OR:
0.25; 95% (I, 0.06 to 1.07; p=0.06). OR and 95% CI
were calculated by random-effect model.

Pain intensity
The comparison of pain intensity betwe-
en tamsulosin and control is shown in Figure-5B.
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Figure 2 - Forest plots with stone clearance as the outcome according to the location of stone.

Tamsulosin Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
2.1.1 renal stone
Elkoushy 2012 28 35 32 42 167% 1.25[0.42, 377 -
Maja 2008 48 a1 49 65 7.3% 5.22[1.43,19.09]
Qadri 2014 a8 B0 48 B0 4.6% 7.25[1.55,33.99]
Zaytoun 2011 46 a0 42 a0 9.7% 219[0.61,7.81] -1
Subtotal (95% CI) 196 217 38.3% 2.97 [1.61, 5.45] i
Total events 180 171
Heterogeneity: Chi*=4.65, df=3 (P=0.20);, F= 35%
Test for overall effect: Z=3.50 (P = 0.0005)
2.1.2 Upper ureteral stone
Agarwal 2009 15 20 18 20 2.6% 211018, 25.35]
Elkoushy 2012 27 28 14 1 1.6% 13.50[1.51,120492)
Singh 2011 a0 L] 41 a8 181% 2.30[0.83,5.71] |
Subtotal (95% CI) 107 99  224% 3.10[1.44, 6.70] -
Total events 96 73
Heterogeneity: Chi*=2.23, df=2{P=033);F=10%
Test for overall effect: Z=2.89 (P = 0.004)
2.1.3 Mix
Georgiev 2011 73 =Lz} 44 87 39.4% 218[1.18,4.03] ——
Subtotal (95% Cl) 99 87 394% 2.18[1.18, 4.03] -
Total events 73 45
Heterogeneity: Mot applicable
Test for overall effect Z=2.47 (P =0.01)
Total (95% CI) 402 403 100.0% 2.69[1.84, 3.91] &>
Total events 349 293
Heterogeneity: Chi®= 7.26, df= 7 (P = 0.40); F= 4% olm 051 110 10’0

Testfor overall effect. Z=5.15 (P = 0.00001)
Test for subaroun differences: Chi*= 068 df=2 (P=071) F=0%

Tamsulosin shows significant pain intensity be-
nefit (WMD: -17.01; 95% CI, -21.02 to -12.99;
p<0.0001). WMD and 95% CI were calculated by
fixed-effect model.

Incidence of steinstrasse

The comparison of incidences of steins-
trasse between tamsulosin and control is shown in
Figure-5C. Tamsulosin shows significant inciden-
ce of steinstrasse benefit (OR: 0.37; 95% CI, 0.22
to 0.63; p=0.0002). OR and 95% CI were calcula-
ted by fixed-effect model.

Adverse reactions

Five studies mentioned the adverse reac-
tions of tamsulosin including variations in blood
pressure, headache, dizziness, gastrointestinal
problems, or allergic reactions (11, 12-14, 16, 17).
The other two studies did not mention adverse re-
actions (12, 15). Of these five studies, three studies
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Favours [Control] Favours [Tamsulosin]

reported the number of patients with those adver-
se reactions. Two (3.9%) patients in the study re-
ported by Naja et al. (17), 16 (32.0%) patients in
the study reported by Zaytoun et al. (16), and 5
(8.0%) patients in the study reported by Elkoushy
(11). Tamsulosin was well tolerated by most pa-
tients. Among all the 805 included patients, only
one patient (a 55-year-old woman) developed
symptomatic postural hypotension and required
tamsulosin discontinuation (17).

DISCUSSION

Though ESWL is one of the first-line the-
rapy modalities used for the treatment of uroli-
thiasis, the rate of recurrent therapy remains high.
Many patients received ESWL for more than once.
After ESWL, the stone clearance rate is dependent
on ureteral factors such as ureteral edema and
spasm as well as fragment size (18-20). Because
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Figure 3 - Forest plots with stone clearance as the outcome according to geographic regions.

Tamsulosin

Control

Odds Ratio

Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.1.1 Asian

Aganwal 2009 19 20 18 20 26% 2111[0.18, 25.35]

MNaja 2008 48 51 49 65 TA4% 5221[1.43 19.049]

Qadri 2014 a8 60 48 B0 47% 7.25[1.55, 33.99]

Singh 2011 a0 59 41 58 18.4% 2.30([0.93,5.71] T
Subtotal (95% CI) 190 203 331%  3.64[1.93, 6.84] R il
Total events 175 156

Heterogeneity: Chi®= 222, df=3(P=053), F=0%

Test for overall effect: Z=4.01 (P = 0.0001)

3.1.2 African

Elkoushy 2012 55 63 46 B3 171% 254 [1.01,6.42] =
Subtotal (95% CI) 63 63 17.1%  2.54[1.01,6.42] —~etifiBen-—
Total events a5 46

Heterogeneity: Mot applicable

Test for overall effect: Z=1.97 (P = 0.05)

3.1.3 European and American

Georgiev 2011 73 99 49 a7 40.0% 218[1.18,4.03] —
Zaytoun 2011 46 50 42 a0 9.8% 219061, 7.81] - -
Subtotal (95% CI) 149 137 49.8%  2.18[1.25, 3.80] -
Total events 118 91

Heterogeneity: Chi*=0.00, df=1 (P =0.99); F=0%

Test for overall effect. £=2.75 (P = 0.008)

Total (95% CI) 402 403 100.0%  2.72[1.87,3.97] -
Total events 349 293

Heterogeneity, Chif= 3.33, df= 6 (P = 0.77); F= 0% 0 505 uiz 5 2’0

Testfor overall effect: £=5.20(F = 0.00001)
Testfor subaroun differences: Chi*=144 df=2(P=04% F=0%

Figure 4 - Forest plots with clearance time as the outcome.

Favours [Control] Favours [Tamsulosin]

Tamsulosin Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Agarwal 2009 307 19.6 20 39 19.9 20 13.5% -8.30 [-20.54, 3.94] ]
Elkoushy 2012 336778 10.7349 B3 599667 14.3383 63 17.7% -26.29[-30.71,-21.87) —
MNaja 2008 35.53 19.47 51 47.22 23.64 65 16.1% -11.69[19.54, -3.84] e
Qadri 2014 22.6648 10.3526 60 26.2348 125454 60 17.8% -3.57 [7.69, 0.55] T
Singh 2011 26.78 11.96 59 31.28 18.31 28 16.3% -4.50 [-11.94, 2.94] 1T
Zaytoun 2011 53 2.6 50 7.3 27 50 18.5% -2.00 [-3.04,-0.96] -
Total (95% ClI) 303 286 100.0%  -9.40[-18.02, -0.78] e
Heterogeneity: Tau®= 104.02; Chi*=114.83, df= 5 (P < 0.00001); F= 96% a0 10 o 10 0

Test for overall effect Z=2.14 (P=0.03)

tamsulosin can inhibit basal tone and peristaltic
ureteral contractions, dilate the ureteral lumen and
increase of the fluid bolus volume, it has been used
for promoting stone expulsion (21-23). It can also
act on the C fibers to block pain conduction (24).
In spite of contradictory results, several
RCTs and meta-analyses support MET after ESWL
to be used as adjunct to expedite expulsion, incre-
ase SFRs and reduce analgesic requirements (4-6,
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Favours [Control]  Favours [Tamsulosin)

17, 25-28). For example, a meta-analysis by Chen
K et al. also demonstrated that tamsulosin com-
bined with ESWL can provide gratifying achieve-
ments for renal, upper ureteral and lower ureteral
stones (6). But they did not stratify the results ba-
sed on different characters of stone or geographic
areas. In addition, for patients received repeated
ESWL, of whom the size of stone fragments might
be smaller, the value of adjunctive MET was not
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Figure 5 - Forest plots with complications as the outcome for: A) incidences of colic; B) pain intensity; C) incidence of
steinstrasse. Pain intensity was assessed by visual analogue scale.

A Tamsulosin Control Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI
Georgiev 2011 21 99 60 87 52.9% 0.12[0.06,023]
Singh 2011 g a9 13 58 471% 0.54[0.21,1.43] T &
Total (95% Cl) 158 145 100.0% 0.25 [0.06, 1.07] e
Total events 29 73
Heterogeneity: Tau®= 0.95; Chi*= .29, df= 1 (P = 0.01); F= 84% 250 5 0=2 5 505
Testfor overall effect Z=1.87 (P = 0.06) : -
Favours [Control] Favours [Tamsulosin]
B Tamsulosin Control Mean Difference Mean Difference
Study or Subgrou| Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Agarwal 2009 253 179 20 383 28 20 V6% -13.00[-27.56,1.56]
Maja 2008 28.67 2035 81 473 2498 65 237% -18.63[26.88 -10.38] -
Singh 2011 2492 757 59 4181 17.24 58 BB8% -1689[21.73,-12.09] ——
Total (95% CI) 130 143 100.0% -17.01[-21.02,-12.99] -
.. " 1 1 1 1
Heterogeneity: Chl‘f 0.44, df=2{P=080);F=0% :;IJ 1'0 b _1'0 _2'0
Test for averall effect: Z=8.31 (P = 0.00001)
Favours [Control] Favours [Tamsulosin]
c Tamsulosin Control Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Agarwal 2009 3 20 3] 20 10.4% 0.41 [0.09, 1.95]
Elkoushy 2012 2 63 7 B3 138% 0.26 [0.05,1.32]
Maja 2008 2 51 ] 65 155% 0.25[0.058,1.23]
Qadri 2014 ] 60 15 B0 27.5% 0.33[012,083] e
Singh 2011 g 59 13 58 231% 0.54[0.21,1.43] -
Zaytoun 2011 2 50 5 a0 9.8% 0.38[0.07,2.03]
Total (95% Cl) 303 316 100.0% 0.37 [0.22, 0.63] ’
Total events 23 55
Heterogeneity: Chi*= 1.05, df= 5 (P = 0.96); F= 0% f t f t
20 5 1 0.2 0.05

Test for overall effect: Z= 3.69 (P =0.0002)

fully assessed. Our systematic review and meta-
-analysis included several researches and evalu-
ated the efficacy of tamsulosin as an adjunctive
therapy for repeated ESWL on different stone si-
zes, geographic regions, and compared the inci-
dence of steinstrasse and colic, which have not
been discussed in the previous meta-analysis.
This study demonstrates a higher profita-
ble effect of tamsulosin on SFR after treatment of
repeated ESWL. It has been reported that the size
of the stone has a major influence on the success
of MET. In our previous multi-cohort RCT study,
results suggested that tamsulosin benefits patients
with distal ureteral stones by facilitating stone
passage and relieving renal colic, and provides a
significant expulsion rate for stones >5mm (29).
Furthermore, guidelines of European Association

Favours [Control] Favours [Tamsulosin]

of Urology recommend treatment of ARBs as one
of MET for distal ureteral stones larger than 5mm
(30). Similarly, the size of stones also has promi-
nent effect on success of adjunctive MET. In this
study, subgroup analysis based on stone size va-
lidated that tamsulosin provide SFR benefits for
primary stones larger than 1cm. One possible rea-
son for this difference may be that for stones less
than 1cm, the stone fragments produced by ESWL
may less than 5mm, which can pass through ureter
spontaneously without MET. In our meta-analysis,
stones location did not seem to affect the efficacy
of adjunctive MET for repeated ESWL, because our
pooled data demonstrated that it is equal effective
for stones in renal compared with upper ureteral
at 1 month treated by tamsulosin after repeated
ESWL. Our study shows that SFR is in favor of

29
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tamsulosin group, for all different geographic re-
gions. Moreover, our study has also identified a
stone clearance time advantage for tamsulosin
over control for repeated treatment of ESWL.

As for the complication caused by ESWL,
a meta-analysis showed that tamsulosin could re-
duce the incidence of steinstrasse, colic and pain
intensity [6]. Our study also confirmed similar re-
sults for repeated ESWL.

Interestingly, two studies demonstrated an
insignificant trend in favor of tamsulosin in terms
of ESWL sessions, which indicated potential ad-
vantages of cost saving associated with repeated
ESWL (14, 16). More studies are needed to confirm
this advantage.

For the adverse reaction of tamsulosin,
no unexpected adverse reactions were reported in
all included studies. About 3.9% to 320 patients
showed adverse reactions including variations in
blood pressure, headache, dizziness, gastrointes-
tinal problems, or allergic reactions. Tamsulosin
was well tolerated by most patients, only one
patient (0.12%) developed symptomatic postural
hypotension and required tamsulosin discontinu-
ation. Thus, it seems safety to receive adjuncti-
ve MET by tamsulosin for the promotion of stone
fragments clearance for repeated ESWL.

However, there are some limitations. First,
the results may be inconsistent as the sample size
is limited in most of the included studies. Second,
clinical heterogeneity, such as variations in stone
characteristics, evaluation of stone removal, types of
lithotripsy, and technical details of ESWL, can affect
the outcome. Third, in most of the included RCTs,
stone status during follow-up was assessed by abdo-
minal simple film instead of computed tomography
(CT). However, CT is more sensitive than abdomi-
nal simple film (21). And CT is more accurate when
used to assess the size of residual stone fragments.
Last, none of included studies evaluates efficacy for
middle or lower ureteral stones, which may because
that ESWL is not suitable for those stones due to
bony pelvis and overlying bowel.

Several important steps have been taken
to alleviate these limitations. First, we have sys-
tematically and comprehensively searched relati-
ve RCTs in multiple online databases. Second, the
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inclusion criteria were rigorously defined, biases
from other processing were eliminated, and data
were extracted by two independent evaluators.
Third, the RCTs with only abstracts of the confe-
rence and articles without the full text were exclu-
ded to guarantee the quality of this study.

CONCLUSIONS

In conclusion, adjunctive MET with tam-
sulosin is effective in patients with specific stone
size or location received repeated ESWL. However,
no well-designed RCT that used CT for the detec-
tion and assessment of residual stone fragments
was found. More studies with high quality and the
comparison between tamsulosin and secondary
ESWL are needed in the future.

ABBREVIATIONS

ESWL = extracorporeal shockwave lithotripsy
MET = medical expulsive therapy

RCT = randomized controlled trial

ARB = alpha-receptor blocker

SFR = stone-free rate

WMD = weighted mean difference

CI = confidence interval

CT = computed tomography
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APPENDIX

Supplementary Figure 1 - Flow diagram according to preferred reporting items for systematic reviews and meta-analysis
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Supplementary Figure 2 - Risk-of-bias analysis: (A) Risk of bias summary: Review authors’ judgments about each risk of bias
item for each included study. (B) Risk of bias graph: Review authors’ judgments about each risk of bias item presented as
percentages across all included studies.
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Supplementary Figure 3- Funnel plot with stone clearance as the outcome according to the size of stone.
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Supplementary Figure 4 - Funnel plot with stone clearance as the outcome according to the location of stone.

o SE(0Q(OR) R
A
AN
N
1 \
AN
SO\
Tl
/ \
1 / f \

05 Jo
RN
i \
! o\
H A\,
i \

T / :
/ i SN
’ 1 N
/ ! |
/I i \\
7 1 \
/ i \
/s ! S
15T / i \
’ H N\
/ i \
/ i .
/7 1 N
’ H \
/ ' \
,l : %
2+ +- + . + oh
0.01 0.1 10 100

Subgroups
E) rznal stong

< Upper ursteral stone 0 mix

Supplementary Figure 5 - Funnel plot with stone clearance as the outcome according to geographic regions.
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