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ABSTRACT

Objectives: The lifetime prevalence of ureterolithiasis is
approximately 13% for men and 7% for women in the United
States. Tamsulosin, an a-antagonist, has been used as therapy
to facilitate the expulsion of lithiasis. Whether it is a good
treatment for distal lithiasis remains controversial. We con-
ducted a systematic review and meta-analysis to evaluate the
effect of tamsulosin on the passage of distal ureterolithiasis.
Methods: A systematic search was conducted using
MEDLINE, EMBASE, and Cochrane Central. Trial eligibility
was evaluated by two investigators. All randomized con-
trolled trials (RCTs) comparing tamsulosin to standard
therapy or placebo for the treatment of a single distal
ureterolithiasis = 10 mm in adult patients with renal colic
confirmed by radiographic imaging were included. Data
extraction was conducted in duplicate. Primary outcome was
the expulsion rate, and secondary outcomes were the mean
time for ureterolithiasis expulsion, analgesic requirements,
and side effects. Mantel-Haenszel random effect models
were used, and heterogeneity was assessed using |2
statistics. Data were presented with relative risks (RRs).
Results: The search strategy identified 685 articles, of which
22 studies were included. Combined results suggested a
benefit for the expulsion of ureterolithiasis (= 10 mm) when
tamsulosin was used compared to a standard treatment (RR
1.50 [95% Cl 1.31-1.71], I = 70%). A decrease in the average
time of expulsion of the ureterolithiasis of 3.33 days in favour
of tamsulosin was observed (95% Cl —4.23, —2.44], |2 = 67%).
Conclusion: Tamsulosin increases the rate of spontaneous
passage of distal ureterolithiasis (= 10 mm).

RESUME

Objectif: La prévalence de la lithiase urétérale au cours de la
vie est d’environ 13% chez les hommes et 7% chez les

femmes aux Etats-Unis. La tamsulosine, un alpha-bloquant,
est utilisée comme traitement pour faciliter I'expulsion des
calculs; toutefois, le recours a ce traitement dans la lithiase
distale fait I'objet de controverse. Nous avons donc mené un
examen méthodique et une méta-analyse afin d’évaluer
I'effet de la tamsulosine sur le passage des lithiases
urétérales distales.

Méthode: Une recherche méthodique a été effectuée dans les
bases de données MEDLINE, EMBASE, et Cochrane Central,
et I'acceptabilité des essais a été soumise a I'examen de deux
chercheurs. Ont été retenus tous les essais comparatifs, a
répartition aléatoire, visant a mettre en parallele la tamsulo-
sine avec les procédés thérapeutiques habituels ou avec un
placébo dans le traitement d'une seule lithiase urétérale
distale,= 10 mm, confirmée a la radiographie, chez des
adultes souffrant de colique néphrétique. L’extraction des
données a été réalisée en double. Le principal critére
d’évaluation était le taux d’expulsion, et les criteres d’évalua-
tion secondaires portaient sur le temps moyen écoulé avant
I"expulsion des lithiases urétérales, I'administration
d’'analgésiques, et les effets indésirables. Nous avons eu
recours aux modeles a effets aléatoires selon la méthode de
Mantel-Haenszel, et I'hétérogénéité a été évaluée a I'aide du
test statistique I2. Les données sont exprimées sous forme de
risque relatif (RR).

Résultats: La stratégie de recherche documentaire a permis
de relever 685 articles, et sur ce nombre 22 études ont été
retenues. Les résultats globaux semblent indiquer que la
tamsulosine a un effet favorable sur I'expulsion des lithiases
urétérales (= 10 mm) comparativement au traitement
courant (RR 1.50 [IC & 95% 1.31-1.71]; I*> = 70%). Une
diminution de 3.33 jours du temps moyen écoulé avant
I'expulsion des lithiases urétérales a également été observée
en faveur de la tamsulosine (IC & 95% —4.23, —2.44]; I? =
67%).
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Conclusion: La tamsulosine augmente le taux d’évacuation
spontanée des lithiases urétérales distales (= 10 mm).

The lifetime prevalence of ureterolithiasis is approxi-
mately 13% for men and 7% for women in the United
States.! From 1994 to 2000, the number of consulta-
tions for renal colic almost doubled, and a trend
toward an increased prevalence is suspected.” Because
of its frequency, this condition leads to significant costs
in terms of medical consultations, radiologic examina-
tions, and hospitalizations.’ The choice of treatment
for renal colic depends on many factors, including the
size of the ureterolithiasis. Ureterolithiasis = 4 mm is
spontaneously expelled in 78% of cases, that of 5 to
7 mm is expelled in 60% of cases, and that = 8 mm is
expelled in 39% of cases.* It is common practice to
favour a conservative treatment (observation) for
ureterolithiasis of < 7 mm. For ureterolithiasis of
larger size, a more invasive urologic treatment is
recommended, such as extracorporeal shock wave
lithotripsy (ESWL) or ureteroscopy.’ These urologic
interventions are costly and are associated with a
surgical risk.® An overall postureteroscopy complica-
tion rate of 10 to 20% and a rate of major
complications of 3 to 5% have been reported.” Over
the past 20 years, different medical therapies have been
developed to facilitate the expulsion of ureterolithiasis.

Among recent therapies, tamsulosin is promising
because of its ease of administration and cost. Recent
meta-analyses observed the efficacy of a-antagonist to
increase the spontaneous passage of ureterolithiasis
= 10 mm located in the distal ureter.*'"" In a study
published in 2009, emergency physicians reported
prescribing tamsulosin for less than 25% of their
patients with ureterolithiasis, and a comparable pro-
portion said they had never heard of this therapy.”? A
more recent survey observed that only 55% of
emergency physicians reported usually or always using
medical expulsive therapy for patients with distal
ureterolithiasis < 10 mm. When a medical expulsive
therapy was used, tamsulosin was prescribed only
about 50% of the time." Despite that, the use of
tamsulosin still remains controversial because a paucity
of available evidence and the poor methodological
quality of studies included in previous meta-analyses
precluded the consideration of the treatment as a
standard of care. A recent large multicentre rando-
mized controlled trial (RCT) showed no significant
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effect of this therapy,”* and numerous new smaller
RCTs have been published since the last meta-
analysis.®

Considering the equipoise surrounding the use of
tamsulosin and the amount of research performed on
the topic over the last few years, we conducted a
systematic review and a meta-analysis of RCTs
comparing tamsulosin to standard therapy or placebo
for the treatment of distal ureterolithiasis to determine
its effect on the spontaneous stone expulsion rate, the
mean time to stone expulsion, and adverse events.

METHOD
Search strategy

A systematic search was conducted using MEDLINE
(1949-March 2012), EMBASE (1974-March 2012),
and the Cochrane Central Register of Controlled Trials
(1974-March 2012). The references of included studies
were searched to identify additional potential rele-
vant studies. No language restriction was applied.
Keywords related to wurolithiasis, related MeSH
(MEDLINE), and Emtree (EMBASE) were combined
in our search strategy (Appendix 1, Appendix 2, and
Appendix 3).

Study eligibility

Two investigators (C.M., J.-S.A.-C.) independently
evaluated the eligibility of studies. In case of disagree-
ment, a third party was involved (A.F.T.). To be
eligible, the studies had to 1) have randomized
patients; 2) compare orally administered tamsulosin
(regardless of the dose) to standard therapy (opioids *
nonsteroidal antiinflammatory drugs [NSAIDs] =*
hydration * antibiotics) or to a placebo for the
treatment of a single distal ureterolithiasis; and
3) include patients age 18 years or older with a
diagnosis of renal colic confirmed by radiologic
imaging. The following conditions met our exclusion
criteria: 1) a diagnosis of high or low urinary tract
infection associated with ureterolithiasis, 2) pregnancy,
3) diabetes, and 4) high blood pressure treated with an
a-blocker. Studies that were the object of multiple
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duplications were reviewed, and only the publication
that brought the most information was included.
When data on the size of the ureterolithiasis were
not available, the authors were contacted by email.
Studies using tamsulosin as a therapy combined with a
calcium blocker or a corticosteroid were excluded
because the objective of this study was to focus on the
effect of tamsulosin alone.® > If a study included
several comparison groups, only the results for the
groups using tamsulosin and those of the control group
were included.

Data abstraction

A standardized data abstraction form was developed
and data from each study were abstracted indepen-
dently by two investigators (C.M., J.-S.A.-C.). For each
of the included studies, the following data were
collected: 1) age; 2) sex; 3) size of ureterolithiasis
and its location; 4) rates of spontaneous expulsion
of ureterolithiasis dichotomized by mean stone size
(= 5 mm or > 5 mm); 5) time to expulsion; 6) side
effects associated with the treatment; 7) number of pain
episodes; 8) number of visits to the emergency
department (ED) for recurrent renal colic; and 9) treat-
ment compliance. The confirmation of expulsion was
extracted and categorized as either self-report by a
participant or radiologic confirmation (plain radio-
graph or computed tomographic [CT] scan). Data
abstraction for non-English publications was con-
firmed with the previously published meta-analysis.®

Outcomes

The primary outcome was the percentage of sponta-
neous passage of distal ureterolithiasis of = 10 mm
comparing tamsulosin to standard treatment. Secondary
outcomes were to evaluate the 1) impact of the mean
stone size on the spontaneous expulsion rate, 2) mean
time for stone expulsion, and 3) complications and side
effects associated with this treatment.

Risk of bias assessment

The risk of bias was evaluated by the one author
(C.M.) using the Cochrane risk of bias assessment
tool (Appendix 4).2* We summarized the methodolo-
gical quality as 1) low risk of bias if at least four
domains of the Cochrane tool were considered at low
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risk of bias; 2) moderate risk of bias if two to three
domains were considered at low risk of bias; or 3) high

risk of bias if a study had one or no domain at low risk
of bias.

Statistical analysis

A meta-analysis was conducted using Mantel-Haenszel
random effect models. Data were presented using
relative risks (RRs) and 95% confidence intervals (Cls)
for dichotomous variables (spontaneous passage of
ureterolithiasis = 10 mm), whereas mean differences
and 95% CI were used for continuous variables (time
to stone expulsion and number of pain episodes). The
presence of statistical heterogeneity was assessed with
the I? index and the Cochrane Q test. Predetermined
sensitivity analyses were performed to identify poten-
tial sources of heterogeneity based on double-blind
randomization (present or absent), methodological
quality (low versus high and moderate risk of bias),
mean stone size (= 5 mm or > 5 mm), dosage (0.2 mg
v. 0.4 mg orally daily), and duration (= 21 days or < 21
days) of treatment. Because we knew that a significant
number of new articles have been published on
tamsulosin in the past few years, we decided to report
separate subgroup analysis of RCTs published since
the last meta-analysis and stratified by country of
origian. The presence of a potential publication bias
was evaluated using funnel plots. Review Manager
(version 5.0, The Cochrane Collaboration) was used
for all analyses.

RESULTS
Literature search

Overall, 685 publications were identified with the
electronic search (Figure 1). One additional publication
was identified after reviewing the references of relevant
published systematic reviews and meta-analyses.
Twenty-nine full-text publications were reviewed, and
seven studies were excluded: six used tamsulosin as a
therapy combined with a corticosteroid,”** and one
assessed the efficiency of a second cycle of tamsulosin.”
Therefore, 22 studies were included, for a total of 1,719
patients.

Studies were written in English'**+# and Korean.®*
Most articles compared tamsulosin to standard therapy
alone (NSAIDs + hydration * opioids).**?*** Seven
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Records identified through Additional record identified
database searching through review of references of
(n=685) included studies

Records after duplicates removed
(n=572)

y

Records screened
(n=1572)

Records excluded
(n=544)

Figure 1. PRISMA flow diagram.

y

Full-text articles
assessed for eligibility
(n=29)

A

Studies included in
qualitative synthesis
(n=22)

y

Studies included in
quantitative synthesis
(meta-analysis)
(n=22)

Full-text articles excluded
(n=7)

Reason for exclusion:

s 6 were excluded
because of
concomitant use of
corticosteroids

e 1 was excluded
because tamsulosin
was not an initial
treatment

studies administered an additional drug (including
antibiotics, a proton pump inhibitor, an antispasmoly-
tic drug, an anticholinergic drug, or an antiexsudative
drug) to both groups.'***** The median time to
follow-up after the patient was included in a study was
4 weeks (range 1-8 weeks) (Table 1).

Methodological quality

Only 4 studies had a low risk of bias,'**#*% 7 had a
moderate risk of bias,*25303234353840 apnd 11 had a high
risk of bias??26282231373941-6 (Figure 2). A poor descrip-
tion of the randomization process is mainly responsible
for the high proportion of moderate or high risk of bias
studies. Only four studies were double-blinded, and
only six compared tamsulosin to a placebo. We
obtained additional information directly from the
authors for five studies.??6:35364

Primary outcome: expulsion of ureterolithiasis

The average size of the distal lithiasis was = 5 mm in
seven studies. Included results suggested a benefit for
the expulsion of lithiasis when tamsulosin was com-
bined with a standard treatment (RR 1.50 [95% CI
1.31-1.71], I* = 70 %) (Figure 3). All but one study
showed a trend toward a favourable association
between tamsulosin use and expulsion of lithiasis.
Subgroup analysis of low risk of bias studies showed no
statistically significant association (7 = 4,412 patients,
RR 1.16 [95% CI 0.92-1.47], I* = 77%) (Table 2).
Double-blind randomized studies demonstrated a
significant association (z = 5,542 patients, RR 1.22
[95% CI 1.06-1.41], I> = 37%). A subgroup analysis
based on the duration of treatment showed little
impact on global RR for the expulsion of the lithiasis.
Not enough data were available to evaluate the impact
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Table 1. Characteristics of included trials

Study,
year

Abdel-
Meguid
et al, 20102

Ahmed and
Al-Sayed,
2010%

Agrawal
et al,
2009

Al-Ansari
et al,
20107

Aldemir
et al,
2010%

Arrabal-
Martin
et al,
2010%
Autorino
et al,
2005%

Avdoshin
et al,
2005

Cervenakov
et al,
20022

De Sio
et al,
2006

Erturhan
et al,
2007

Ferre
et al,
2009%

Han et al,
2006

Hermanns
et al,
2009%

Kim et al,
2007+

Comparison

Tamsulosin v.
placebo

Tamsulosin v.
alfuzosin v.
diclofenac

Tamsulosin v.
alfuzosin v.
placebo

Tamsulosin
v. placebo

Tamsulosin v.
Rowatinex v.
diclofenac

Tamsulosin
v. control

Tamsulosin
v. control

Tamsulosin
v. control

Tamsulosin
v. control

Tamsulosin
v. control

Tamsulosin v.
tamsulosin +
tolterodine v.
tolterodine

v. control
Tamsulosin
v. control

Tamsulosin
V. carvoverine

Tamsulosin
v. placebo

Tamsulosin
v. control

Standard therapy

Hydration,
NSAIDs

Diclofenac,
tramadol HCI

Hydration,
diclofenac

Hydration,
diclofenac

Hydration,
diclofenac

Hydration,
ibuprofen,
tramadol

Hydration,
diclofenac,
aescin,
omeprazole,
levofloxacin

Anticholinergic

Hydration,
Tramal,
diazepam,

Yellon, diclofenac

Hydration,
diclofenac,
aescin,
omeprazole,
levofloxacin
Hydration,
diclofenac,
cefuroxime

Ibuprofen,
oxycodone

Ketorolac

Diclofenac,
metamizole

Hydration,
ketorolac

Tamsulosin for treatment of unilateral distal ureterolithiasis

Duration of
treatment,

days

28

30

28

28

21

21

28

21

28

Intervention

Tamsulosin
0.4 mg

Placebo

Tamsulosin
0.4 mg

Control

Tamsulosin
0.4 mg

Placebo

Tamsulosin
0.4 mg

Placebo

Tamsulosin
0.4 mg

Control

Tamsulosin
0.4 mg

Control

Tamsulosin
0.4 mg

Control

Tamsulosin
0.4 mg

Control

Tamsulosin
0.4 mg

Control

Tamsulosin
0.4 mg

Control

Tamsulosin
0.4 mg

Control

Tamsulosin
0.4 mg

Control

Tamsulosin
0.2 mg

Carvoverine

Tamsulosin
0.4 mg

Placebo

Tamsulosin
0/2 mg

Control
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Participants,
n

75

75
29

28
34

34
50

46
31

29
35

35

32

32

42

45
51

51

46

50

30

30

38

39
35

32
45

45
21

20

Mean stone
size, mm
(range)

(4-10)

(4-10)
4.9

5.3
6.1 (5-9)

6.3 (4-8)
5.8

6.0
6.7 (4-10)

6.6 (4-10)

6.5 (4-10)

5.7 (3-10)

(1-10)
(1-10)
6.9

6.4

7.1

6.8

3.5

3.8
4.4

4.3
4.1 (3-5)

3.8 (3-5)
4.8

5.9

Mean time

Stone to
expulsion expulsion,

rate (%) days
61:75 (81)*" NR
42:75 (56) NR
25:29 (86)*" 75
14:28 (50) 13.9
28:34 (81)*" 12.3
12:34 (36) 245
41:50 (82)*" 6.4
28:46 (61) 9.8
25:31 (80)*" 35
11:29 (37) 7.0
30:35 (85)* 8.0
19:35 (54) 13.8
28:32 (88)* 4.8
19:32 (60) 7.4
31:42 (74)* NR
11:45 (24) NR
41:51 (80)*" 3.1
32:51 (63) 3.4
45:50 (90) 4.4
27:46 (58) 75
22:30 (73)*" 6.4
12:30 (40) 12.2
27:38 (71)* 2.6
24:39 (61) 3.2
29:35 (82) 4.6
17:32 (53) 8.3
39:45 (86)" NR
40:45 (88) NR
19:21 (90) 12.2
12:20 (60) 17.3
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Table 1. Continued

Duration of

Study, treatment,
year Comparison Standard therapy days
Kipeli Tamsulosin Hydration, 15
et al, v. control diclofenac
20043
Lojanapiwat ~ Tamsulosin Diclofenac 28
etal, 0.2 mg v.
2008%* tamsulosin

0.4 mg

v. control
Ochoa- Tamsulosin Hydration, 28
Gomez v. placebo conventional
et al, therapy
2011% unspecified
Sayed Tamsulosin Hydration, 28
et al, v. control diclofenac
2008%*
Vincendeau  Tamsulosin Ketoprofen, 42
et al, v. placebo phloroglucinol
2010
Wang et al,  Tamsulosin Hydration, 14
2008+ v. control ketorolac,

buprenorphine

Yilmaz et al, Tamsulosin Hydration, 28
2005% v. terazosin diclofenac

v. doxazosin

v. control

Mean time
Mean stone Stone to
Participants, size, mm expulsion expulsion,

Intervention n (range) rate (%) days
Tamsulosin 15 4.7 (3-5) 8:15 (53)" NR
0.4 mg

Control 15 4.9 (3-5) 3:15 (20) NR
Tamsulosin 25 6.4 (4-10) 10:25 (40)* 9.3
0.2 mg

Tamsulosin 25 6.2 (4-10) 17:25 (68) 10.8
0.4 mg

Control 25 6.7 (4-10) 1:25 (4) 23.0
Tamsulosin 32 5.3 22:32 (69)" 22.0
0.4 mg

Placebo 33 5.2 23:33 (70) 23.0
Tamsulosin 45 6.8 (5-10) 40:45 (88)" 7.3
0.4 mg

Control 45 6.4 (5-10) 23:45 (51) 12.5
Tamsulosin 66 2.9 (2-7) 47:66 (77)*" 9.6
0.4 mg

Placebo 63 3.2 (2-7) 43:63 (70) 10.1
Tamsulosin 32 6.5 (5-9) 26:32 (81)" 6.3
0.4 mg

Control 31 6.5 (4-9) 17:31 (55) 10.1
Tamsulosin 29 6.0 23:29 (79)*" 6.3
0.4 mg

Control 28 6.0 15:28 (63) 10.5

Standard therapy was administered to all included patients regardless of their treatment group.

NR = not reported; NSAIDs = nonsteroidal antiinflammatory drugs.

Spontanous expulsion was recorded by *self-report by participant and/or 'radiologic confirmation (plain radiograph, sonogram, or CT scan) or *not reported in the study.

of dosage on the stone expulsion rate. Subgroup
analyses for American and FEuropean studies are
represented in Figure 4A (z = 12,900 patients, RR
1.33 [95% CI 1.14-1.1.55], I = 66%), and subgroup
analyses for Asian, Arabic, and Russian studies are
represented in Figure 4B (n = 11,819 patients, RR 1.71
[95% CI 1.43-2.03], I* = 51%).

Ten studies had a mean stone size > 5 mm. This
subgroup demonstrated a significant benefit for the
spontaneous expulsion rate with tamsulosin (z = 10,754
patients, RR 1.65 [95% CI 1.42-1.93], > = 37%).
Tamsulosin showed a smaller benefit for the eight
studies with a mean stone size = 5 mm (z = 550, RR
1.22 [95% CI 1.02-1.47], T = 62%). Subgroup analysis
of RCTs published since the last meta-analysis also
demonstrated a smaller but still significant benefit for
the expulsion rate with tamsulosin (z = 10,862 patients,
RR 1.32 [95% CI 1.12-1.61], I* = 75 %) (Figure 5).

The funnel plot visually demonstrates a moderate

asymmetry (Figure 6).
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Secondary outcomes

Eighteen studies evaluated the mean time to distal
lithiasis expulsion. Among these, 13 reported standard
deviations and could be included in the meta-analysis
(Figure 7). Tamsulosin was associated with a decrease
of 3.33 days in the mean time to stone expulsion (95%
CI —4.23, —2.44, I’ = 67%). Sensitivity analyses
showed consistent findings (Table 3). Five studies
reported the impact of tamsulosin on the number of
hospitalizations or medical consultations due to
recurrent colics, but no significant association could
be found (» = 5,400 patients, RR 0.57 [95% CI 0.31-
1.03], I = 0 %). Five studies (353 patients) reported
the average number of pain episodes; however, no
clinically significant benefit could be shown with a
meta-analysis.

Only 16 studies reported side effects. Overall, 8
patients receiving tamsulosin reported retrograde eja-
culation (p < 0.01), 29 complained of gastrointestinal

CJEM « JCMU
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Vincendeau etal, 2010
Hermanns etal, 2006

De Sio etal, 2006
Al-Ansari etal, 2010
Wang etal, 2008
Lojanapiwat etal, 2008
Ferre etal, 2009
Cernakov etal, 2002
Autorino etal, 2005
Ahmed etal, 2010
Abhdel-Mequid etal, 2010
Yilmaz etal, 2005

Sayed et al, 2008

Klpeli etal, 2004
Ochoa-Gomez et al, 2011
Kim et al, 2009

Han etal, 2006

Erturhan et al, 2007
Ahmed etal, 2010
Avdoshin et al, 2005
Arrabal-Martin et al, 2010
Aldemir etal, 2010
Agrawal etal, 2008

Figure 2. Assessment of the qual-
ity of included studies using the
Cochrane risk of bias assessment
tool.

Low risk of bias Moderate risk of bias High risk of bias

Tamsulosin Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Abdel-Meguid et al, 2010 61 75 42 75 60% 1.45[1.16, 1.82] -
Agrawal et al, 2008 8 33 12 34 3% 2.33[1.44,3.77) —_
Ahmed etal, 2010 2529 14 28 44% 172[1.16, 257] —_
Al-Ansari et al, 2010 M 50 28 46 56% 1.35[1.03, 1.76] ~—
Aldemir et al, 2010 25 31 11 29 36% 2.43[1.29, 3.49) —
Arrabal-Martin al, 2010 30 35 19 35 50% 158 [1.13, 2.20] -
Autorino et al, 2005 8 32 19 32 51% 1.47[1.08, 2.02] —
Avdoshin et al, 2005 3 42 11 45 33% 3.02[1.75, 5.20] —_—
Cervenakov et al, 2002 4 51 32 51 57% 1.28[1.00, 1.65] ~—
De Sio et al, 2006 45 50 7 46 5% 153[1.18, 1.99] -
Erturhan et al, 2007 2 30 12 30 36% 1.83[1.12, 2.99] —_ .
Ferre et al, 2009 7 3 24 3 51% 1.15[0.84, 1.59] T Figure 3. Forest plot for the stone
Han et al, 2006 29 3% 17 32 4T% 1.56[1.09, 2.23] — expulsion rate for all included
Hermanns et al, 2009 39 45 40 45 66% 0.970.84, 1.14] T studies: tamsulosin versus control.
Kim et al, 2007 19 21 12 20 45% 151[1.03,2.21] — M-H = Mantel-Haenszel.
Kupeli et al, 2004 8 15 315 12% 2.67[0.87, 8.15) —
Lojanapiwat et al, 2008 10 25 125 04%  10.00[138,72.39] —_—
Lojanapiwat et al, 2008 12 25 125 04%  12.00[168, 85.47] —_—
Ochoa-Gomez, 2011 2 32 23 3 50% 0.99[0.71, 1.36] -
Sayed et al, 2008 0 45 23 45 52% 1.74[1.28, 2.36] -
Vincendeau et al, 2010 47 66 43 63 6.0% 1.04[0.83, 1.31] T
Wang et al, 2008 % R 17T 3 4T% 1.48[1.03, 2.12] —
Yimaz et al, 2005 23 29 15 28 4.4% 1.48[1.00, 2.19] —
Total (95% CI) 867 852 100.0% 150 [1.31, 1.71] ¢
Total events 679 446
Heterogeneity: Tau? = 0.06; Chi2 = 72.50, df = 22 (P < 0.00001); I = 70% f y t |

. 005 02 1 5 20
Test for overall effect: Z = 5.99 (P < 0.00001) Favours control Favours tamsulosin
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Table 2. Sensitivity and subgroup analysis of spontaneous expulsion rate

Sensitivity or subgroup analysis Study (n) Participants (n) Risk ratio (95% Cl)* 12
Spontaneous expulsion rate for double-blind studies 5 542 1.22 (1.06, 1.41) 37
Spontaneous expulsion rate for low risk of bias studies 4 412 1.16 (0.92, 1.47) 77
Spontaneous expulsion rate for studies with mean stone size 8 550 1.22 (1.02, 1.47) 62
=5mm

Spontaneous expulsion rate for studies with mean stone size 10 754 1.65 (1.42, 1.93) 37
> 5 mm but = 10 mm

Spontaneous expulsion rate for treatment < 21 days 7 492 1.43 (1.25, 1.64) 9
Spontaneous expulsion rate for treatment = 21 days 14 1140 1.47 (1.23, 1.71) 75

*Mantel-Haenszel, random.

symptoms (p = 0.20), 11 complained of ortho-  DISCUSSION

static hypotension (p = 0.08), 9 complained of

dizziness (p = 0.30), and 14 suffered from headache = We observed a significant effect of tamsulosin in
(p = 0.37), 27 from asthenia (p = 0.36), 3 from rhinitis ~ improving the rate of spontaneous expulsion of distal
(p = 0.62), and 3 from palpitations (p = 0.62). No  ureterolithiasis = 10 mm. This benefit was observed to
study has documented patients’ compliance with the  be potentially larger with a mean ureterolithiasis size
treatment. > 5 mm but still significantly beneficial for smaller

A For North American/South American and European studies

Tamsulosin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Aldemir et al. 2010 25 31 1M1 29 58% 2.13[1.29, 3.49] -
Arrabal-Martin al, 2010 30 35 19 35 86% 1.58[1.13,2.20] -
Autorino et al, 2005 28 32 19 32 9.0% 1.47[1.08, 2.02) -
Cervenakov et al, 2002 41 51 32 51 104% 1.28[1.00, 1.65] ™
De Sio et al, 2006 45 50 27 46 102% 1.53[1.18, 1.99] -
Erturhan et al, 2007 2 30 12 30 59% 1.83[1.12,2.99] -
Ferre et al, 2009 27 38 24 39 89% 1.15[0.84, 1.59] T
Hermanns et al, 2009 39 45 40 45 12.5% 0.97[0.84, 1.14] T
Kupeli et al, 2004 8 15 315 17% 2.67[0.87,8.15] T
Ochoa-Gomez, 2011 2 32 23 33 88% 0.99[0.71, 1.36] -1
Vincendeau et al, 2010 47 66 43 63 10.9% 1.04[0.83, 1.31] T
Yilmaz etal, 2005 23 29 15 28 75% 1.48[1.00, 2.19] —
Total (95% CI) 454 446 100.0% 1.33[1.14, 1.55] ¢
Total events 357 268 .
Heterogeneity: Tau? = 0.04; Chiz = 31.96, df = 11 (P = 0.0008); I = 66% I — LR R Figure 4. Forest plot for the stone

expulsion rate: tamsulosin versus
control. Subgroup analysis by coun-
try of origin. M-H = Mantel-Haenszel.

Testfor overalleffect: Z = 3.57 (P = 0.0004) Favours control - Favours tamsulosin

B For Asian, Russian, Egyptian, and Arabian studies

Tamsulosin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Abdel-Meguid et al, 2010 61 75 42 75 151% 1.45[1.16,1.82] -
Agrawal et al, 2008 28 34 12 34 80% 2.33[1.44,3.77] -
Ahmed et al, 2010 25 29 14 28 9.9% 1.72[1.16,2.57] -
Al-Ansari et al, 2010 41 50 28 46 13.8% 1.35[1.03, 1.76] ™
Avdoshin et al, 2005 31 42 1M1 45 69% 3.02[1.75,5.20] I
Han et al, 2006 29 35 17 32 11.0% 1.56[1.09, 2.23] —
Kim et al, 2007 19 21 1220 10.3% 1.51[1.03,2.21] —
Lojanapiwat et al, 2008 12 25 1 25 08% 12.00 [1.68, 85.47] .
Lojanapiwat et al, 2008 10 25 1 25 08% 10.00 [1.38, 72.39] _—
Sayed et al, 2008 40 45 23 45 126% 1.74[1.28,2.36] -
Wang et al, 2008 26 32 17 31 10.9% 1.48[1.03,2.12) —
Total (95% CI) 413 406 100.0% 1.71[1.43, 2.03] ‘
Total events 322 178
Heterogensity: Tau? = 0.04; Chiz = 20.53, df = 10 (P = 0.02); P=51% 0 ; 0?2 0?5 2 5 1=0

Test for overall effect: Z = 5.99 (P < 0.00001) Favours control  Favours tamsulosin
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Figure 5. Forest plot for the stone
expulsion rate for randomized
controlled trials published since
the last meta-analysis®: tamsulosin
versus control. M-H = Mantel-
Haenszel.

Tamsulosin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Abdel-Meguid et al, 2010 61 75 42 75 118% 1.45[1.16, 1.82] -
Agrawal et al, 2008 28 34 12 34 72% 2.33[1.44,3.77) -
Ahmed et al, 2010 25 29 14 28 85% 1.72[1.16, 2.57] -
Al-Ansari et al, 2010 41 50 28 46 11.0% 1.35[1.03, 1.76] ™
Aldemir et al, 2010 25 31 11 29 7.0% 2.13[1.29, 349] -
Arrabal-Martin al, 2010 30 35 19 35 97% 1.58 [1.13, 2.20] -
Ferre etal, 2009 27 38 24 39 10.0% 1.15[0.84, 1.59] ™
Hermanns et al, 2009 39 45 40 45 131% 0.97[0.84, 1.14] T
Ochoa-Gomez, 2011 22 32 23 33 99% 0.99[0.71, 1.36] T
Vincendeau et al, 2010 47 66 43 63 11.8% 1.04[0.83, 1.31] T
Total (95% CI) 435 427 100.0% 1.34[1.12, 1.61] ¢
Total events 345 256

Heterogeneity: Tau? = 0.06; Chi? = 35.38, df = 9 (P < 0.0001); I* = 75%
Test for overall effect: Z = 3.19 (P = 0.001)

distal ureterolithiasis. We observed a 3-day reduction
in the mean time to ureterolithiasis expulsion, but the
restricted analysis to low-bias studies showed no gain
in the mean time to expulsion with tamsulosin. The
stratification by countries of the included studies
demonstrated a significant RR just slightly lower for
the spontaneous expulsion rate in the American/
European studies, where most likely these patients
were managed by emergency physicians, suggesting
that the treatment is appropriate for ED use. The main
significant side effects associated with tamsulosin use
were gastrointestinal symptoms and retrograde ejacu-
lation; however, overall, tamsulosin had a good side-
effect profile.

Our study showed results consistent with those of
four previous meta-analyses®"' but provided new
insight from low-bias studies results. Since the last
published meta-analysis, we found and included 10
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Figure 6. Funnel plots for all included studies over primary
outcome (expulsion of lithiasis).
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additional studies.'**'*"**% T'o compare these previous
meta-analyses and evaluate differences, our study
reported the results in two ways: the 10 most recent
studies since the last meta-analysis and the combined
results.® Our study focused solely on tamsulosin
for distal ureterolithiasis and not all o-antagonists,
as previously published by Seitz and colleagues,
Hollingsworth and colleagues, Singh and colleagues,
and Parsons and colleagues.®'" Distal ureterolithiasis is
a situation frequently encountered by emergency
physicians and relevant to their clinical practice.!
Specialized urologic care is usually needed for large
(> 10 mm) and proximal ureterolithiasis. We found
that tamsulosin seems to significantly increase the
expulsion rate for stones > 5 mm, which is consistent
with the only previous meta-analysis that explored this
issue.® Our results add evidence that mean stone size
has a significant impact on tamsulosin’s effect on the
rate of spontaneous expulsion.

We also found that stone size had an impact on
tamsulosin’s efficacy of reducing the mean time to
stone expulsion. Tamsulosin was more effective in
shortening the time to stone expulsion for a mean
stone size > 5 mm. None of the previous systematic
reviews evaluated that issue, which is clinically
important in renal colic management. A gain of 3 days
in expulsion could be of great benefit because most ED
renal colic patients tend to be young active patients,
with significant costs attributed to lost earnings
associated with this medical condition.’ Our study also
evaluated the impact of tamsulosin and stone size on
the mean time to stone expulsion, which had not been
evaluated in previous systematic reviews. Our analysis
restricted to low-bias studies showed no significant
gain in expulsion when exposed to tamsulosin, but
heterogeneity was important (I* = 77%).
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Figure 7. Forest plot for the mean
time difference to stone expulsion.

Tamsulosin Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Ahmed et al, 2010 752 706 25 139 699 14 30% -6.38[-10.97,-1.79]
Al-Ansari et al, 2010 64 277 41 987 54 28 80% -3.47[-5.64,-1.30] -
Autorino et al, 2005 48 27 28 74 22 19 11.1% -260[-4.01,-1.19] -
De Sio et al, 2006 44 21 45 75 18 27 132% -3.10[-4.02 -2.18] -
Ferre et al, 2009 26 34 27 321 33 24 93%  -061[2451.23] -
Han et al, 2006 46 31 29 83 38 17 82% -370[-583,-157] I
Kim et al, 2007 122 61 19 173 67 12 3.0% -5.10[-9.78,-0.42]
Lojanapiwat et al, 2008 93 606 17 23 0 1 Not estimable
Lojanapiwat et al, 2008 108 752 10 23 0 1 Not estimable
Ochoa-Gomez, 2011 22 677 32 2363 33 52%  -1.00[4.20,2.20] T
Sayed et al, 2008 73 078 40 125 212 23 132% -5.20[-6.10,-4.30] -
Vincendeau et al, 2010 96 98 47 101 10 43 36%  -0.50[-4.60,3.60] T
Wang et al, 2008 63 24 26 101 3 17 99% -3.80[-5.50,-2.10] -
Yilmaz et al, 2005 631 088 23 1054 212 15 123% -4.23[-5.36,-3.10] -
Total (95% CI) 382 272 100.0%  -3.33 [4.23,-2.44] ¢

Heterogeneity: Tau? = 1.36; Chi? = 33.12, df = 11 (P = 0.0005); I* = 67%
Test for overall effect: Z = 7.30 (P < 0.00001)

Recently, an updated version of guidelines for
the treatment of ureterolithiasis developed by the
European Association of Urology (EAU) and the
American Urological Association (AUA) reported that
a-blockers (such as tamsulosin) may facilitate the
spontaneous passage of ureterolithiasis < 10 mm*
and that this treatment could reduce the need for
analgesia (level of evidence 1A). Our study did not
show a significant reduction in the average number of
pain episodes. A trend toward a reduction in the
number of secondary hospitalizations due to recurrent
colic was observed. The EAU and AUA also came to
the conclusion that ureterolithiasis < 5 mm was more
often expulsed spontaneously and that treatment with
an a-blocker may be less likely to be beneficial (level of
evidence 1B). We observed comparable results,
although our analysis was based on the mean size of
ureterolithiasis as an inclusion criterion in studies
rather than on the actual size of ureterolithiasis within
studies.

Favours tamsulosin

4 5 0 5 10
Favours control

Strengths and limitations

Our systematic review with meta-analysis had numer-
ous strengths. We followed high methodological
standards® and conducted a comprehensive literature
search. Study selection was done in duplicate, and the
methodological quality of included studies was assessed
using a recently published standard (Cochrane risk of
bias assessment tool) that allowed restricted analyses to
low-bias studies. We also searched and found additional
information by contacting the corresponding authors.
We excluded studies that used a combination of
tamsulosin and corticosteroids because some evidence
suggests that corticosteroids increase the spontaneous
passage of distal ureterolithiasis.’”?* Furthermore, our
study focused on tamsulosin because this drug seems to
have the best safety profile and is the most prescribed o-
blocker in the ED. Application of results to a similar
clinical practice is a pragmatic question before con-
sidering a new therapy in the ED. Our meta-analysis

Table 3. Mean time for stone expulsion: tamsulosin versus control or placebo

Outcome or subgroup Study (n)
Mean time for stone expulsion for low risk of bias studies 3
Mean time for stone expulsion in double-blind studies 3
Mean time for stone expulsion for studies with mean stone 7
size = 5 mm

Mean time for stone expulsion for studies with mean stone 6
size > 5 but = 10 mm

Mean time for stone expulsion for treatment < 21 days 4
Mean time for stone expulsion for treatment = 21 days 8
Mean time for stone expulsion for RCTs published since 5

last meta-analysis
IV = inverse variance.

RCT = randomized controlled trial.
*Mantel-Haenszel, random.
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Participants (n) Mean difference (IV, 95% CI)* 12
282 —3.08 (=3.79, —2.38) 0
224 —2.18 (—4.09, —0.28) 20
391 —2.66 (—4.19, —1.13) 50
332 —3.80 (—4.69, —2.92) 66
213 —2.37 (—3.88, —0.86) 80
441 -3.99 (-5.01, —2.97) 46
314 —2.10 (=3.97, —0.23) 52
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provided key answers by reporting stratified analyses by
country of the included studies.

Our study is limited by the low methodological quality
of the included studies. In addition, we cannot exclude
the presence of a potential publication bias based on the
visual evaluation of the funnel plot for the primary
outcome. There is a theoretical risk that negative studies
were underrepresented. A publication bias might have
affected the results of our study and led to potential
overestimation of the summary estimates. Statistical
heterogeneity was also observed between included
studies. Although it is not unusual in meta-analyses, our
planned sensitivity analyses could not explain all the
heterogeneity. The rate of spontaneous expulsion of
ureterolithiasis in control groups, the different substances
administered in control groups, the number of radiologic
procedures used to diagnose ureterolithiasis, the various
techniques used to measure them, the different defini-
tions of distal lithiasis, and the variation in the length of
follow-ups might also explain part of the observed
heterogeneity. The assessment of main outcome and
the expulsion of stone were quite variable, ranging from
self-report by the patient to CT scan follow-up. Finally,
we cannot exclude the possibility that the incidence of
side effects may have been underestimated considering
that no study systematically searched for them.

CONCLUSION

We observed that tamsulosin was efficient in increasing
the rate of successful spontaneous passage of distal
ureterolithiasis = 10 mm consistent across all participating
countries, with a good side-effect profile. The mean time
to expulsion was significantly reduced in all trials, but this
benefit was not reproduced when only the low-bias trials
were included. Because most renal colic encountered by
emergency physicians is caused by small distal ureter-
olithiasis (= 10 mm), the results of this study suggest that
emergency physicians should consider routine treatment
with tamsulosin for these patients. Any future low-
bias trials may want to address the time to expulsion
inconsistency across studies and should consider stratify-
ing for size. In addition, future studies should clearly
record side effects, the randomization process, and pain
measurement and should have adequate power to
determine a clinically significant benefit in expulsion.
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Appendix 1. Method used to find articles on EMBASE on 5/11/2010
Step Keywords used or Emtree Results

1 "ureterolithiasis’’/exp OR "‘ureteral calculi’/exp OR “renal colic’'/exp OR 50,442
"ureteral obstruction’'/exp OR “ureterolithiasis’’/exp OR "‘nephrolithiasis’’/exp
OR "ureter stone’’/exp OR "‘ureter obstruction’’/exp OR “kidney colic"/exp OR
"kidney pain”’/exp

2 #1 AND ""tamsulosin”’/exp 214
3 #1 AND ""tamsulosin hydrochloride"'/exp 214
4 #1 AND ("alpha adrenergic receptor blocking agent’/exp OR “‘alpha antagonist” 490

OR "alpha antagonists’ OR "‘alpha-antagonist”” OR "‘alpha-antagonists’’ OR
"“alpha blocker/exp OR "‘alpha blockers™ OR ‘“‘alpha-blocker”/exp OR "‘alpha-
blockers' OR "‘alpha receptor antagonist” OR "‘alpha receptor antagonists’’)

5 #1 AND alna 1
6 #1 AND urolosin 0
7 #1 AND ("pradif'’/exp OR pradif) 214
8 #1 AND secotex 0
9 #1 AND mecir 0
10 #1 AND ("josir’/exp OR josir) 212
11 #1 AND ("'flomax’'/exp OR flomax) 0
12 #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 491

Appendix 2. Method used to find articles on MEDLINE via PubMed on 2010/11/5
Step Keywords used or MeSH Results

1 “Urolithiasis” [MeSH] OR ““Urinary Calculi” [MeSH] OR "'Ureteral 36,449
Obstruction”’[MeSH] OR ""Kidney Calculi" [MeSH] OR "‘Renal Colic” [MeSH] OR
“Ureterolithiasis’ [MeSH] OR ""Nephrolithiasis’ [MeSH]

2 “urolithiasis” OR "‘urinary calculi" OR ""ureteral obstruction”” OR “‘kidney 36,496
calculi” OR “renal colic” OR "ureterolithiasis” OR "“Nephrolithiasis"’

3 #1 OR #2 40,239

4 (""Adrenergic alpha-Antagonists’ [MeSH] OR "alpha antagonist”” OR "‘alpha 115

antagonists’ OR "alpha-antagonist”” OR *‘alpha-antagonists’ OR "‘alpha
blocker’” OR "‘alpha blockers’ OR "‘alpha-blocker’” OR "alpha-blockers’ OR
""alpha receptor antagonist’”” OR "‘alpha receptor antagonists’’) AND #3

5 “tamsulosin”’ [Substance Name] AND #3 69
6 “tamsulosin hydrochloride’ AND #3 1
7 mecir AND #3 0
8 secotex AND #3 0
9 urolosin AND #3 0
10 josir AND #3 0
11 pradif AND #3 0
12 flomax AND #3 78
13 #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 125
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Appendix 3. Method used to find articles on the Cochrane Library on 2010/11/5

Step Keywords used or MeSH Results
1 MeSH descriptor Urolithiasis explode all trees 654
2 MeSH descriptor Ureteral Calculi explode all trees 233
3 MeSH descriptor Renal Colic explode all trees 2
4 MeSH descriptor Ureterolithiasis explode all trees 235
5 MeSH descriptor Kidney Calculi explode all trees 311
6 MeSH descriptor Nephrolithiasis explode all trees 318
7 "urolithiasis” OR "urinary calculi" OR "ureteral obstruction’ OR “'kidney 8bb
calculi” OR “'renal colic’” OR "ureterolithiasis” OR "’Nephrolithiasis"’
8 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 1,008
9 (tamsulosin AND #8) 49
10 (“tamsulosin hydrochloride’ AND #8) 1
I (MeSH descriptor Adrenergic alpha-Antagonists explode all trees AND #8) 51
12 (""alpha antagonist” OR "‘alpha antagonists’” OR "alpha-antagonist”” OR "‘alpha- 52

antagonists’” OR "alpha blocker’” OR "alpha blockers” OR "alpha-blocker” OR
"“alpha-blockers’ OR "‘alpha receptor antagonist’”” OR "‘alpha receptor
antagonists’’) AND #8

13 “flomax"" OR "josir’” OR “mecir’” OR "“urolosin” OR “‘secotex’’ OR "alna’” OR 0
"pradif’” AND #8

14 #9 OR #10 OR #11 OR #12 OR #13 58

15 #12 AND restrict by product: Clinical Trials 48

Appendix 4. Cochrane Collaboration’s tool for assessing risk of bias

Domain

Sequence generation

Allocation concealment

Blinding of participants,
personnel, and outcome
assessors (assessments
should be made for each
main outcome or class
of outcomes)

Incomplete outcome data

Description

Describe the method used to generate the
allocation sequence in sufficient detail to
allow an assessment of whether it

should produce comparable groups.

Describe the method used to conceal the
allocation sequence in sufficient detail to
determine whether intervention allocations

could have been foreseen in advance

of, or during, enrolment.

Describe all measures used, if any, to blind
study participants and personnel from knowledge
of which intervention a participant received.
Provide any information relating to whether

the intended blinding was effective.

Describe the completeness of outcome data for

Review authors’ judgment

Was the allocation sequence adequately
generated?

Was allocation adequately concealed?

Was knowledge of the allocated
intervention adequately prevented during
the study?

Were incomplete outcome data adequately

(assessments should be each main outcome, including attrition and exclusions addressed?
made for each main outcome  from the analysis. State whether attrition and
or class of outcomes) exclusions were reported, the numbers in each intervention

group (compared to total randomized participants), reasons

for attrition/exclusions where reported, and any reinclusions

Selective outcome reporting

Other sources of bias

in analyses performed by the review authors.
State how the possibility of selective outcome
reporting was examined by the review authors
and what was found.

State any important concerns about bias not
addressed in the other domains in the tool.

Are reports of the study free of suggestion
of selective outcome reporting?

Was the study apparently free of other
problems that could put it at a high risk of

bias?
If particular questions/entries were prespecified
in the review's protocol, responses should be
provided for each question/entry.
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