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Abstract

Aim: Medical expulsive therapy for ureteric stones incudes various drug interventions. For lower ureteric stone which individual

drug treatment or combination is best as MET is not known. Aim of this study was to compare efficacy of various drug

treatments for distal ureter stones. Methods: Systematic literature search was conducted to include all the randomized study

comparing various drug interventions for lower ureter stones. Standard Preferred reporting Items for systematic review and

meta-analysis for network meta-analysis (PRISMA-NMA) were pursued. RESULTS: In this review, 50 randomized studies

with 12,382 patients were included. For stone expulsion rate (SER), compared to placebo all the treatment groups were more

effective except nifedipine and sildenafil. According to the SUCRA values obtained naftopidil plus steroid was the highest

rank and nifedipine lowest. For stone expulsion time (SET), compared to placebo only tadalafil plus silodosin, nifedipineplus

steroid,alfuzosin,silodosin, tadalafil and tamsulosin were more effective. SUCRA values were highest for tadalafil plus silodosin

and least for naftopidil plus steroid. From subgroup analysis with individual drugs for SER, SUCRA values were highest for

naftopidil followed by silodosin and SET was highest for silodosin and least for naftopidil. Conlcusion: For lower ureter stone,

tadalafil plus silodosin is the best combination and silodosin best individual drug considering the SET and SER. Nifedipine as

montherapy is no more effective than control group.

Introduction

Urolithiaisis is a fairly common condition and can be source of substantial morbidity and economic burden1, 2.
Ureteric colics secondary to ureteric stone can be source of agonizing pain and multiple emergency visits.
Lower ureter is the most common site of lodgement of stone and accounts for about 50% of stones requiring
surgical interventions3. Spontaneous passage of stones in the lower ureter is seen in about 70% and 50% of
the patients with stones size [?]5mm and 5-10 mm4, 5. Thus not all lower ureteric stones may need surgical
intervention unless causing recurrent colics. Greatest benefit of MET has been found in patients with stone
size >5mm as stones below this size have high chances of spontaneous expulsion6.

Treatment options for management of ureteric stones include medical expulsive therapy (MET), shockwave
lithotripsy (SWL) and ureteroscopic lithotripsy (URSL). Shockwave lithotripsy and surgical procedures like
URSL are not free of complication thus alternative conservative methods have been applied especially when
stones are located n distal ureter and are less than 10 mm. Multiple drugs such as α-blockers (tamsulosin,
silodosin, alfuzosin and naftopidil)7-9, nifedipine (calcium channel blockers (CCB’s))10 and phosphodiesterase
inhibitors (PDEI) (sildenafil11 and tadalafil12) have been found to be effective in facilitating ureter stones
compared to general measures such as use of non-steroidal inflammatory drugs (NSAIDS), hydration, anti-
spasmodics, diuretics and placebo. Of these drugs tamsulosin has been widely studied and has been found
to facilitate stone expulsion not only in distal as well as other parts of ureter. Efficacy of α-blockers as MET
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is well established for all parts of the ureter however data on use of other class of drugs is still immature and
recent9, 13, 14. Further, various combinations such as α-blockers with PDEI-α-blockers15, 16 with NSAIDS17

and steroids18-22 have been tried and have found variable success as compared to these drugs alone.

The primary objective of this study was to systematically review all the available literature regarding various
drugs used for MET (PDEI, α-blockers and CCB’s) for the treatment of distal ureter stones and generate
evidence for best available drug or combination.

Materials and Methods

This systematic review and network meta-analysis was performed with frequentist approach23and standard
Preferred Reporting Items for Systematic reviews and Meta-analysis (PRISMA) guidelines for conducting
network meta-analysis (NMA) were followed24.

Literature search

An exhaustive literature search for various electronic databases such as PubMed/Medline, Scopus, Embase,
CENTRAL and web of science was conducted by two study (GS & PK) authors independently. Literature
search was conducted from time of inception of these databases till March 2020. Literature search was
limited to English language only. Search string used for literature search was based on Patient, Intervention,
Control and Outcome (PICO) guidelines. Following keywords and strategy were used:

Patient : Lower ureteric stone OR Lower ureteric calculi OR Distal ureteric stone OR Distal ureteric calculi.

Intervention: alfuzosin OR silodosin OR tamsulosin OR naftopidil OR alfa-blockers OR phosphodiesterase
inhibitors OR tadalafil OR sildenafil OR nifedipine

Control : No treatment OR control OR placebo

Outcome: Stone expulsion

The search results thus obtained from various databases search was transferred on to a citation manager and
duplicates were removed. Additional articles were also sought from various review articles on same topic
and hand searches of references selected for full-text review was also undertaken. Search strategy used for
PubMed has been provided in supplementary file (S1)

Study eligibility criteria

Following comprehensive literature search, initial title and abstract screening was conducted by two study
authors independently to screen articles for possible inclusion into the study based on below mentioned
exclusion and inclusion criteria.

Inclusion

1. Study should contain data on number of stone expulsion or time to stone expulsion in adult patients
with lower ureteric stones with use of any of the four commonly used alfa-blockers, PDEI, nifedipine
(CCB) alone or in combination. Comparison could be against control group, placebo or with each
other.

2. Only randomized control trials will be included in this review.

Exclusion

1. Non-randomized studies
2. Case reports, editorials, letters and reviews.
3. Studies in pediatric age group (age< 18 years) will be excluded.
4. Not containing data on stone expulsion rate at the completion of study.
5. Use of uncommonly used drugs such as terazosin, doxazosin and anticholinergics
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Studies were then selected for full-text review following initial title and abstract screening. Full-text review
was then performed and studies satisfying inclusion and exclusion criteria were included in review. At any
point of discrepancy between two study authors arbitration with other study authors was done (ST & TP).

Data extraction

Two study authors (PK & TP) independently extracted data from the included studies on a pre-determined
format including following variables such as First author, year, type of study, country, type of treatment,
duration of treatment, baseline comparability according to age, sex, stone size, stone expulsion rate and time
to stone expulsion. Discrepancy of data was resolved after arbitration with other study authors (GS & ST).

Outcome

Primary outcome studied was stone expulsion rate at the end of study period in the treatment and the
control group. We also provided data for ranking various drugs on their efficacy for expulsion of distal
ureteric stones in terms of stone expulsion rate (secondary outcome). Data on time to stone expulsion was
also analyzed in this study and various drugs were ranked accordingly.

Statistical analysis and certainty of evidence

Please see supplementary table file for details.

Results

Literature search and study characteristics

Literature search of various databases yielded a total of 360 citations which were imported on a citation
manager. Of these 107 duplicate articles were removed and other 178 articles were removed after initial
title and abstract screening due to various reasons (Figure 1). Seventy-five articles were selected for full
text review. For final analysis 50 articles were included and remaining 25 articles were excluded due to non
randomized nature of studies.

Study characteristics

In this review a total of 50 RCT’s with 12382 patients were included6, 11, 15, 19, 22, 25-68. Multiple treat-
ments across these studies were assessed for medical expulsion of lower ureteric stone (alfuzosin (AL), alfu-
zosin plus steroids (AL-S), naftopidil (NAF), naftopidil plus steroids (NAF-S), nifedipine (NIF), nifedip-
ine plus steroids (NIF-S), sildenafil (SIL), silodosin (SILO), tadalafil (TAD), tamsulosin (TAM), tam-
sulosin plus steroids (TAM-S), tadalafi plus silodosin, (TADplusSILO), tadalafil plus tamsulosin (TAD-
plusTAM), tadalafil plus tamsulosin plus steroids (TADplusTAM-S). Control group was variably defined
across the studies some including placebo (16 studies), others including best medical management with ad-
equate hydration, analgesics and anti-spasmodics. Control with no specific treatment group was found in 9
studies26, 33, 45, 46, 53, 58, 59, 65, 69, diclofenac was used as control in 5 studies6, 27, 47-49, study by Cervanakov28

used tramadol with Veral and diazepam and Sio et al used Aescin with diclofenac70. Duration of treatment
was variable across the studies ranging from 10 days to 6 weeks. All the groups compared well for baseline
characteristics such as age, sex and stone size. All the studies included patients with stone size less than 10
mm. (Table 1)

Network map for the two outcomes i.e. stone expulsion rate (SER) and stone expulsion time (SET) are
provided in Figure 2. For SER mixed evidence was available for 27 comparisons whereas indirect evidence
was available for 78 comparisons. Most common comparison studied for this outcome was TAM versus C with
21 studies followed by NIF vs. TAM (6 studies), ALvs.C (5 studies), AL vs. TAM (4 studies). Tamsulosin
was the most commonly studied drug across the network for SER with representation in 34 studies whereas
AL-S71, TADplusTAM42, TADplusTAM-S43, TADplusSILO15 and SIL11 were limited to single studies. For
secondary outcome i.e. SET, data was available from 32 studies with 13 treatment groups AL, NAF-S, NIF,
NAF, NIF-S SIL, SILO, TAD, TADplusSILO, TADplusTAM, TADplusTAM-S, TAM-S and TAM. Most
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common comparison across the studies was C vs. TAM (13 studies), followed by 3 comparisons for each AL
vs. C, C vs. NAF, SILO vs. TAM and TAM vs. TAD.

Stone expulsion rate (SER)

Compared to placebo all the treatment groups were more effective except NIF AND SIL (figure 3). Risk
ratio (RR) of stone expulsion rate compared to placebo were highest for NAF-S [2.4 (1.6, 3.8)] followed by
TADplusTAM-S [2.1 (1.3, 3.6)] and TADplusSILO [1.9 (1.3, 2.8)]. Rest of the risk ratios with their 95%
confidence intervals (CI) have been provided in the table 2. SUCRA values were calculated to estimate the
rank of efficacy according to stone expulsion rate (Supplementary Table 2). According to the SUCRA values
obtained NAF-S had the highest rank followed by TADplusTAM-S and TADplusSILO. NIF had the lowest
sucra value among treatment modalities.Global approaches for inconsistency models revealed consistency
assumption for direct and indirect assumptions. Loop specific approach revealed 13 treatment loops without
inconsistency (Supplementary figure 2). Node splitting revealed inconsistency for three comparisons i.e. C
vs NAF, C vs. SILO and NAF vs. TAM.

Stone expulsion time (SET)

Compared to placebo only TADplusSILO, NIF-S, AL, SILO, TAD and TAM were more effective (Figure 3).
Standard Mean differences (SMD) for stone expulsion time compared to placebo were best for TADplusSILO
(SMD -2.8 (-4.3, -1.2) followed by NIF-S (SMD -2.0 (-3.2, -0.8) and SILO (SMD -1.4 (-2.1, -0.6) (Supple-
mentary Table 3). SUCRA values obtained for time to stone expulsion estimate revealed highest values for
TADplusSILO and least for NAF-S. (Supplementary Table 4 and Supplementary figure 4). Global test for
inconsistency and node splitting approach did not reveal inconsistency in any comparisons. Loop specific
approach revealed inconsistency in AL-C-NIF and SILO-TADplusSILO-TAM loops (Supplementary figure
5).

Subgroup analysis

We also performed subgroup analysis to test the efficacy of individual drug treatments i.e AL, NAF, NIF,
SIL, SILO, TAD, TAM. For SER there were 43 studies for these 7 comparisons and highest sucra values
were obtained for NAF followed by SILO and TAD and least for NIF. For similar group, for SET with 27
studies and 7 comparisons, highest sucra values were obtained for SILO followed by SIL and TAD and least
for NAF (supplementary table 5 and 6).

We also plotted cluster ranking plots for this network analysis presenting jointly the relative ranking of
treatments (based on SUCRA percentages) for SER and SET (Figure 4A). Treatments occupying the upper
right corner of this plot perform well for both the outcomes. Such as tadalafil and silodosin combination for
the whole network and silodosin for the individual drug treatment analysis. (Figure 4A and 4B)

Sensitivity analysis

Sensitivity analysis was performed according to studies with placebo as control group and studies not at high
risk of bias for primary outcome i.e. SER and results were consistent with the previously obtained results.

Certainty of evidence

Risk of bias assessment as performed by study authors revealed 20 studies at high risk of bias, 10 at unclear
risk of bias and 20 at low risk of bias. Most of the studies lacked placebo groups thus were at high risk
of performance bias furthermore allocation to treatment groups was not blinded in many studies. None of
the studies were at risk of attrition or reporting bias. Supplementary figure 3 depicts bar charts showing
contribution of each study to the network estimate. Overall there were 27 mixed evidence and 78 indirect
evidences and quality of evidence was ranked from very low to high and has been provided in supplementary
table for primary outcome i.e. SER. Funnel plots showed mild asymmetry for the outcome SER however on
regression analysis it was not significant furthermore funnel plot for SET was symmetrical (Supplementary
figure 5 and 6)
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Discussion

Choice of treatment for ureteral stones not only depends on stone-related factors such as size, location
and density but also depends upon patient’s symptoms and comorbidities. Despite numerous technological
advances in the minimally invasive treatment modalities such as URSL and SWL, there are inherent risks
which cannot be completely eliminated. Therefore for non-urgent, asymptomatic, small and especially distal
ureteric stones attempt of conservative treatment or MET seems logical. The primary aim of MET is not
only to facilitate expulsion of stones along the length of the ureter but also reduce the chances of obstruction,
ureteric colics, need for hospitalizations and surgical procedures. Alfa-blockers are an established therapy
for stone expulsion. Alfa-receptors are found throughout the length of ureter, density is particularly high in
distal ureters. Many studies have also found α1D receptors in high density in distal ureter72-74. In a network
meta-analysis by Sridharan et al75 comparing all the alfa-blockers for ureteral stones, authors noted SER to
be best with terazosin and SET to be best with silodosin and authors of the study concluded silodosin of
be the best alfa-blocker. Other groups of drugs such as Calcium channel blockers and PDEI have also found
success as MET, whereas role of other drugs such as NSAIDS76, 77 and corticosteroids is controversial. Distal
ureter stones present unique atmosphere to the drug therapies due to rich receptor density and short distance
to be traversed along the length of ureter to bladder and more often than not such stones if asysmptomatic
are subjected MET. Thus aim of this study was to compare the efficacy of three commonly used of drug
groups i.e. alfa-blockers, CCB’s and PDEI for distal ureteric stones as medical expulsive therapy.

In this large network meta-analysis with 50 RCT’s and 12,382 patients, both direct and indirect evidence
was sought to compare the efficacy of above mentioned group of drugs in terms of SER and SET. For the
primary outcome i.e. SER there were 14 treatment groups and data was available from all the 50 RCT’s
and we found NAF-S followed by TADplusTAM-S, TADplusSILO and TAM-S were the best treatments and
nifedipine the worst. Furthermore, in our subgroup analysis of individual drugs, we noted naftopidil to be
the highest ranked and nifedipine lowest ranked. We also noted that apart from nifedipine and sildenafil
all the treatment groups were more effective than control group for stone expulsion. Our results are in line
with previously performed network meta-analysis78 for ureteral stones (irrespective of site) by Liu et al, they
also found NAF-S to be the best treatment group followed by tadalafil plus silodosin. High density of α1D
in the lower ureter could explain the efficacy of naftopidil in the present study. Nifedipine has been studied
in a large RCT by Pickard et al51 and was found to be no more effective than placebo irrespective of stone
size and location. Nifedipine has been compared to tamsulosin in a previously conducted meta-analysis by
Wang et al10 and was found to be less efficacious than tamsulosin in terms of SER and SET. Finally, Amer
et al79 in a systematic review concluded that CCB’s are no more effective than control group for SER and
SET. Thus our results establish naftopidil plus steroids as the best treatment, naftopidil as best individual
treatment and nifedipine as the worst treatment modality for lower ureteric stones.

For stone expulsion time, results in this review were derived from 32 studies including 6417 patients and
found TADplusSILO followed by NIF-S and SILO to be highest ranked for SET and NAF-S to be the worst.
In the previous meta-analysis by Liu et al78, tadalafil plus silodosin was the best followed by tamsulosin
plus tadalafil and corticosteroids, tamsulosin plus steroids for SET. Their analysis did not contain nifedipine
plus steroid group, also nifedipine and antispasmodics were the worst. From data on individual drugs in
this study, silodosin was highest ranked and naftopidil worst. Silodosin has been noted for rapid onset of
action for patients with benign prostatic enlargement with lower urinary tract symptoms in phase III trials80.
With silodosin improvent in urine flow is noted within 2-6 hours of drug administration80. Thus corollary
to effect in BPH patients its effect on SER and SET can be attributed to rapid onset of action and selective
α1Aantagonistic properties. In a review by Sridharan et al75, authors concluded that silodosin may be the
best alfa-blockers for MET. Considering the data available from individual drug treatment subgroup where
best treatment for SER was naftopidil followed by silodosin and for SET silodosin was highest ranked and
naftopidil lowest ranked. Thus individual drug subgroup data from this study suggests that silodosin may
be the best drug among other alfa-blockers, PDEI and CCB’s. Before suggesting silodosin as the best dug
for MET we must admit two important limitations. First, this study lacked comparison of silodosin to older
alfa-blockers such as terazosin and doxazosin. We excluded them from this review as they are not commonly
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in use. Secondly, side effect profile of each drug treatment was not considered in this study. Retrograde
ejaculation is a fairly common complications seen with silodosin and may be of concern younger patients.

Limitations

There are several limitations in this study; firstly out of 50 studies included in this studies 20 were at high
risk of bias contributing to overall low quality of evidence. Evidence generated from this review ranged from
very low to high for various comparisons. In this study, there were a total of 105 comparisons of which
27 were direct and 78 indirect. Using CINeMA approach 36 comparisons were Very Low, 46 were Low,
18 were moderate and only 5 were rated as high. Another important limitation of this study is that the
control group was variably defined across different studies and only 16 trials were placebo controlled. Dose
of various active drug treatments were also variable for some drugs such as in the study by Lv et al17 authors
used naftopidil in 50mg once a day dose, in the study by Zhou et al65 10 mg once a day was used and
Kumar et al45 used 75 mg once a day dose. Also, we amalgamated all the corticosteroids used as adjunctive
with various drugs one group i.e. steroids. There was significant inconsistency in the network analysis used
for primary outcome SER using global and node splitting approaches. However, we performed sensitivity
analysis according to studies at low or unclear risk of bias and studies with placebo group as control for SER
and did not find much difference compared to the original network. We also did not assess the side effect
profile of each of the drug as primary aim of this review was to assess the efficacy. From methodology point
of view we included studies limited to English language and excluded conference abstracts. We acknowledge
that conference abstracts are an important source of grey literature but we also understand that they are
not peer reviewed and lack data in various domains. Certain studies on drug treatments such as terazosin,
doxazosin and anticholinergics were excluded as these are not commonly used for this indication. Finally,
we acknowledge the inherent limitations of the frequentist approach used for this network meta-analysis81.

Conclusion

In this network meta-analysis of 50 studies with 14 drug treatment groups for stone expulsion rate we
noted naftopidil plus steroid to be the best and nifedipine the worst. For individual drug comparison
we noted naftopidil followed by silodosin was the best and nifedipine the worst. For secondary outcome
stone expulsion time, tadalafil plus silodosin was the best and naftopidil plus steroids the worst. From
individual drug comparison we noted silodosin to be best and naftopidil worst. Considering both the efficacy
parameters Silodosin appears to the best individual treatment modality with best expulsion time and second
best expulsion rate for lower ureter stones less than 10 mm.
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LEGENDS

Figure 1: PRISMA flow-chart depicting search strategy employed for this review.

Figure 2: Network plots for the two outcomes i.e. stone expulsion rate (SER) and stone expulsion time
(SET)

Figure 3: Interval plots depicting mean risk ratio and standardized mean difference with respective 95%
confidence intervals for stone expulsion rate and stone expulsion time respectively compared to control
group.

Figure 4: Cluster rank plot for the two outcomes stone expulsion rate (A) and stone expulsion time (B)

Table 1: Characteristics of studies included in this review.

S.no

Author
Year
Country

Treatment
(n) Control (n)

Duration of
treatment

Age (SD)
(treatment
vs. control)

Males/Females
(treatment
vs. control)

Stone size
less than 10
mm

Mean stone
size
(Treatment
vs. control)

1 Al-Ansari
2010 Qatar

Tamsulosin
0.4mg

Placebo 4 weeks 37.1(9.4)/36.1(9.3)32,18/35,15 Yes 5.8(2.4)/6(2.5)
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S.no

Author
Year
Country

Treatment
(n) Control (n)

Duration of
treatment

Age (SD)
(treatment
vs. control)

Males/Females
(treatment
vs. control)

Stone size
less than 10
mm

Mean stone
size
(Treatment
vs. control)

2 Aldemir
2010
Turkey

Group I-
Tamsulosin
0.4mg
Group II-
Rowatinex
100mg
thrice daily

Diclofenac
100 mg

10 days 42.4(16)/46.5(1.6.5)/43.5(16.6)22,9/17,13/19,10Yes 6.7(1.4)/6.8(2)/6.6(1.7)

3 Alizadeh
2014 Iran

Tamsulosin
0.4 mg

No
treatment

4 weeks - 29,21/32,14 3-6 mm -

4 Bajwa 2013
Pakistan

Tamsulosin
0.4 mg

Diclofenac
50 mg

4 weeks 32.4(8.3)/33.8(9.6)18,12/19,11 Yes 6.9(1.4)/6.6(1.4)

5 Cervenakov
2002
Slovakia

Tamsulosin
0.4 mg

Tramadol
50 mg
Diazepan
and Veral
50

- - 32,19/33,18 Yes -

6 ElGamal
2011 Egypt

Group II
Tamsulosin
0.4mg

Group I
Placebo
control
Group III
Uralyt-U
Group IV
Uralyt-U
plus
tamsulosin

4 weeks (Tamsulosin
and
placebo)
35.3(5.7)/36.2(6)

(Tamsulosin
and
placebo)
32,16/34,12

Yes (Tamsulosin
and
placebo)
7.9(1.9)/7.7(1.6)

7 ElGalaly
2015 Egypt

Group I
Tamsulosin
0.4 mg
Group II
Silodosin
8mg

- 4 weeks Tamsulosin/Silodosin
35.5(11)/33.6(9.9)

Tamsulosin/Silodosin
(32,19/35,17)

Yes Tamsulosin/Silodosin
(5.6(1.2)/5.4(1.5)

8 Vincendeau
2010
France

Tamsulosin
0.4 mg

Placebo 6 weeks 38.9(12)/39(11)43,18/52,9 2-7 mm 2.9(1)/3.2(1.2)

9 Yilmaz
2004
Turkey

Group II
Tamsulosin
0.4mg
Group III
Terazosin
5mg Group
IV
Doxazosin
4mg

Group I No
treatment

4 weeks (Tamsulosin/control)
40.6(10),41.6(12)

(Tamsulosin/control)
9,20/19,9

Yes (Tamsulosin/control)
6(1.2)/6(1.4)

10 Aggarwal
2009 India

I -
Tamsulosin
II –
Alfuzosin

III - Placeo 4 weeks I(31.4 yrs)
II(38.7 yrs)
III(35.3
yrs)

I(26/8)
II(28/6)
III(24/10)

Yes I(6.17 mm)
II(6.7mm)
III(6.35
mm)
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S.no

Author
Year
Country

Treatment
(n) Control (n)

Duration of
treatment

Age (SD)
(treatment
vs. control)

Males/Females
(treatment
vs. control)

Stone size
less than 10
mm

Mean stone
size
(Treatment
vs. control)

11 Ahmad
2015
Pakistan

I -
Tamsulosin

II- Placebo 4 weeks NA 4-10mm <8mm 5.78mm

12 Cha 2012
Korea

I(Tamsulosin-
0.2mg OD)
II(Tamsulosin
- 0.2 mg
BD)
III(Alfuzosin)
IV(Trospium)

- 4 weeks I(45.07 yrs)
II(45.5 )
III(42.33 )
IV(43.65

I(31/10)
II(20/10)
III(25/11)
IV(18/16)

4-10mm I(5.49mm)
II(5.73mm)
III(5.81mm)
IV(5.59mm)

13 Dell’atti
2015 Italy

I-
Tamsulosin
II-
Silodosin

- 3 weeks I(35 yrs)
II(36 yrs)

I(39/27)
II(44/23)

4-10mm I( 5.37mm)
II(5.82mm)

14 Furyk 2015
Australia

I -
Tamsulosin

II-Placebo 4 weeks > 18 yrs I(156/42)
II(164/31

Yes I(4mm)
II(3.7mm)

15 Gomez
2011
Mexico

I-
Tamsulosin

II-Placebo 4 weeks I(38.5 yrs)
II(38.2 yrs)

I(15/17)
II(21/12)

5-10mm I(5.3mm)
II(5.2mm)

16 Hermanns
2009
Switzerland

I-
Tamsulosin

II-Placebo 3 weeks I(36 yrs)
II(41 yrs)

I(39/6)
II(36/9)

7mm or less I(4.1mm)
II(3.8mm)

17 Itoh 2013
Japan

II-
Silodosin

I -Placebo 4 weeks I(55.8 yrs)
II(56.3 yrs)

all male Yes I(4.87mm)
II(5.07mm)

18 Kumar
2015 India

I-
Tamsulosin
II-
Silodosin
III-
Tadalafil

- 4 weeks I(36.4 yrs)
II(36.7 yrs)
III(37.5
yrs)

I(62/28)
II(64/26)
III(67/23)

5-10mm I(7.44mm)
II(7.5mm)
III(7.7mm)

19 Sameer
2014 India

I-Nifedipine
II-
Alfuzosin

III- Control 4 weeks I(32.74 yrs)
II(30.82
yrs)
III(33.06
yrs)

I(19/16)
II(26/9)
III(23/12)

Yes I(6.5mm)
II(6.28mm)
III(6.37mm)

20 Ahmad
2010 Saudi
Arabia

I-
Tamsulosin
0.4mg II-
Alfuzosin
10mg

III- control-
Diclofenac
75mg

30 days I/II/III-
40.7(14.8)/41.1(15.2)/38.9(13.3)

I/II/III-
19,10/18,12/19,09

Yes I/II/III-
4.97(2.24)/5.47(2.13)/5.39(1.81)

21 Elsaid 2015
Egypt

Alfuzosin
5mg BD

control
-Diclofenac
+
Hydration

4 weeks Alfuzosin/Control-
32.8(9.5)/
32.1(9.2)

Alfuzosin/control-

18,10/16,10

Yes Alfuzosin/Control-

6.3(2.1)/5.9(1.9)

22 Nuraj 2017
Kosovo

I-
Tamsulosin
0.4mg

Control-
Diclofenac

4 weeks Tamsulosin/Control35.5(11.0)/35.4(10.8)Tamsulosin/Control34,18/35,174-10mm Tamsulosin/Control
6.5(1.6)/6.6(1.5)

13
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S.no

Author
Year
Country

Treatment
(n) Control (n)

Duration of
treatment

Age (SD)
(treatment
vs. control)

Males/Females
(treatment
vs. control)

Stone size
less than 10
mm

Mean stone
size
(Treatment
vs. control)

23 Pedro 2008
USA

I- Alfuzosin Placebo 4 weeks Alfuzosin/Placebo
36.69(13.66)/
42.03(12.85)

Alfuzosin/Placebo
28,6/27,8

Up to 8mm Alfuzosin/Placebo-

3.83(0.94)/4.07(1.13)
24 Pickard

2015 UK
I-
Tamsulosin
0.4mg II-
Nifedipine
30 mg

III-
Placebo

4 weeks I/II/III-
43.1(11.5)/42.3(11.0)/48.2(12.3)

I/II/III-
315,68/317,66/299,85

Yes I/II/III-
4.6(1.6)/
4.5(1.6)/4.5(1.7)

25 Rahman
2017 India

I-
Tamsulosin
0.4mg OD
II-
Silodosin 8
mg OD III-
Silodosin
8mg +
Tadalafil 5
mg

4 weeks I/II/III-
38(10)/34(12)/
35(10)

I/II/III-
24,16/22,18/25,15

5-10mm I/II/III-
7.5(1.20)/7.4(1.30)/7.6(1.35)

26 Sur 2015
USA

I- Silodosin
8mg OD

II- Placebo 4 weeks I/II-
47(13)/47(15)

I/II-
72,53/80,37

4-10mm I/II-
5.4(1.4)/5.5(1.6)

27 Wang 2008
Taiwan

I-
Tamsulosin
0.4 mg OD
II-
Terazosin 2
mg OD

III- control 2 weeks Tamsulosin/Terazosin/Control-
50.4(9.7)/
51.4(8.6)/50.9(9.6)

I/II/III-
22,10/21,11/23,08

Yes I/II/III-
6.5(1.3)/6.5(1.5)/6.5(1.4)

28 Ye 2017
Wuhan,
China

I-
Tamsulosin
0.4mg

II- Placebo 4 weeks I/II
40.1(11.6)/40.7(12.3)

I/II-
556,1086/605,1049

Yes I/II-
5.8(1.9)/5.7(1.8)

29 Sio 2006
Italy

I-
Diclofenac
100mg/day
+ Aescin
80mg/day
II-
Diclofenac
100mg +
Aescin
80mg +
Tamsulosin
0.4 mg

2 weeks I/II-
44.5(11.3)/46.3(10.9)

I/II
26,20/36,14

Yes I/II
6.4(1.3)/6.9(1.0)

30 Wang 2015
Taiwan

I- Silodosin
8mg

II- control 2 weeks 51.4(8.6)/51.5(10.5)40,22/43,18 Yes 6.4(1.4)/6.4(1.3)

31 Yuksel 2015
Turkey

Group II
Silodosin 4
mg/day

Group I
Placebo

3 weeks Placebo/Silodosin
35.23(11.20)
/35.31(11.55)

gp I /gp II
20,15/19,16

4-10mm 6.34(1.57)/
6.40(1.61)

14
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S.no

Author
Year
Country

Treatment
(n) Control (n)

Duration of
treatment

Age (SD)
(treatment
vs. control)

Males/Females
(treatment
vs. control)

Stone size
less than 10
mm

Mean stone
size
(Treatment
vs. control)

32 Porpiglia
2004 Italy

Group I-
Nifedipine
30 mg +
Deflazacort
30 mg x 10
days +
Mysopros-
tol 200ug
Group II-
Tamsulosin
0.4 mg +
Deflazacort
30 mg x 10
days +
Mysopros-
tol
200ug

Group III-
no
expulsive
therapy
given

4 weeks Group
I/II/III-
45.6 (12)/
50.5(17)/
42.7 (16)

I/II/III-
19,11/
18,10/
16,12

<= 1 cm
Yes

I/II/III-
4.7 (1.47)/
5.42(1.54)/
5.35 (1.49)

33 DellaBella
2005 Italy

Group I-
Phloroglu-
cinol 80 mg
3 tabs OD
Group II-
Tamsulosin
0.4 mg OD
Group III-
Nifedipine
SR 30 mg
OD

Tab Cotri-
moxazole 2
tabs OD x
8 days Tab.
Deflazacort
30 mg OD
x 10 days
in each
group

4 weeks Group
I/II/III
39.8 (12.7)/
43.8 (13.9)/
41.8( 15.4)

I/II/III-
50/20,
54/16,
51/19

>4mm I/II/III-
6.2 (1.7),
7.2 (2.4),
6.2 (1.5)

34 Ye 2011
China

Tamsulosin
and
nifedipine
3o mg

- 4 weeks 30.7(18-
48)/34.5(22-
50)

998,598/989,604

35 Balci 2014
Turkey

Tamsulosin
and
nifedipine
3o mg

4 weeks 39.5(12)/36.4(11.5)18,7/17,8 7(1.5)/6.4(1)

36 Gandhi
2013 Nepal

Tamsulosin
and
nifedipine
3o mg

- 4 weeks 34(12.8)/30.4(11)38,26/36,28 8.6(2.3)/8.9(2.5)

37 Shokeir
2016 Egypt

II-Sildenafil I-Placebo 4 Weeks 45.3 yrs
45.8yrs

NA Yes NA

38 Zhang 2009
China

Tamsulosin
and
nifedipine
3o mg

- 4 weeks 34.6(11.4)/36.3(9.7)63,29/68,29 Yes 6.9(1.6)/6.8(1.6)

15
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S.no

Author
Year
Country

Treatment
(n) Control (n)

Duration of
treatment

Age (SD)
(treatment
vs. control)

Males/Females
(treatment
vs. control)

Stone size
less than 10
mm

Mean stone
size
(Treatment
vs. control)

39 Islam
Bangladesh

Tamsulosin
and
nifedipine
2o mg

- 4 weeks 46.6/47.4 20,12/21,10 5.9(3-
10)/6(3.5-
10)

40 Lv 2014
China

Group I -
Naftopidil
50mg/day
Group II-
Naftopidil
50 mg/day
+
Celecoxib
200mg BD

Group III
-Celecoxib
200 mg BD

2 weeks Group
I/II/III
31.40 ±
3.94/ 33.20
± 5.28/
33.75 ±
5.24

Group
I/II/III
20/15,
21/14,
18/15

4-9mm I/II/III- 6.9
± 1.30 /
7.1 ± 1.50/
7.3 ± 1.2

41 Sun 2008
China

Group II-
Naftopidil
50 mg OD

Group I -
control No
MET given

2 weeks Group I/II-
Control/
Naftopidil
37.8( 10.2)/
38.2 (12.6)

Control/Naftopidil-
24/6 ,
26/4

- Control/
Naftopidil-
5.7 (1.2) /
5.5 (1.2)

42 Zhou 2011
China

Group I-
Naftopidil
10 mg OD
Group II-
Tamsulosin
0.4 mg OD

Group III-
control no
MET

2 weeks group
I/II/III-
33.73 ±
8.84/ 34.42
± 8.64/
34.79 ±
9.63

Group
I/II/III-
25/18.
27/18,
27/16

Yes 4-9 mm Group
I/II/III-
6.67 ± 0.81
6.54 ± 0.57
6.61 ± 0.74

43 Kumar
2013 India

I Naftopidil
II
tamsulosin
Pred-
nisolone
given to
both
groups

III control 4 weeks 33.2/33.2/33.5- 6.9/7.1/6.6 5-10 mm

44 Kumar
2014 India

I-
Tamsulosin
II-
Tamsulosin
+Tadalafil

Prednisolone
given to
both
groups

6 Weeks I(32.45 yrs)
II(35.23
yrs)

I(19/12)
II(25/6)

Yes I(7.05mm)
II(6.67mm)

45 KC 2016
Nepal

I-
Tamsulosin
II-
Tadalafil

NA 2 Weeks I(31.37 yrs)
II(32.05
yrs)

I(27/14)
II(24/20)

Yes I(7.09mm)
II(7.13mm)

46 Puvvada
2016 India

I-Tadalafil
II-
Tamsulosin

NA 4 Weeks I(36.34 yrs)
II(37.53
yrs)

I(65/35)
II(67/33)

Yes I(7.10mm)
II(7.22mm)

16



P
os

te
d

on
A

u
th

or
ea

13
A

p
r

20
20

—
C

C
B

Y
4.

0
—

h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
58

6
7
86

51
.1

77
45

97
4

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
as

n
ot

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

at
a

m
ay

b
e

p
re

li
m

in
ar

y.

S.no

Author
Year
Country

Treatment
(n) Control (n)

Duration of
treatment

Age (SD)
(treatment
vs. control)

Males/Females
(treatment
vs. control)

Stone size
less than 10
mm

Mean stone
size
(Treatment
vs. control)

47 Jayant
2014 India

I-
Tamsulosin
II-
Tamsulosin+Tadalafil

NA 4 weeks I(36.45 yrs)
II(37.23
yrs)

I(65/57)
II(67/55)

Yes I(6.72mm)
II(7.05mm)

48 Porpiglia
2000 Italy

Group A:
Deflazacort
30mg for 10
days and
Nifedipine
30 mg

Group b:
no
treatment

4 weeks - 26,22/24,24 5.8(18)/5.5(1.4)< 10mm

49 Shabana
2016 Egypt

Group A:
Tamsulosin
Group B:
Tamsulosin
plus
methyl-
pred-
nisolone
Group C:
Alfuzosin
Group D:
Alfuzosin
plus
methylprednisolone

- 2 weeks 53/51/49/49 30,23/29,24/31,22/27,267.8/8.1/7.9/8 Yes

50 Borghi
1994 Italy

Nifedipine
plus
methylprednisolone

Placebo 45 days - - 6.7/6.8 Yes

Table 2: League table for the primary outcome i.e stone expulsion rate.

AL 0.71(0.506, 1.006) 1.330 (1.129, 1.566) 0.829 (0.618, 1.113) 0.546 (0.363, 0.821) 1.217 (1.003, 1.477) 0.824 (0.624, 1.088) 0.798 (0.475, 1.341) 0.831 (0.676, 1.022) 0.869 (0.674, 1.119) 0.687 (0.481, 0.982) 0.791 (0.550, 1.138) 0.624 (0.389, 1.001) 1.008 (0.860, 1.182) 0.706 (0.540, 0.922)

1.401 (0.994, 1.974) AL-S 1.862 (1.328, 2.612) 1.162 (0.766, 1.763) 0.764 (0.476, 1.226) 1.705 (1.193, 2.437) 1.154 (0.795, 1.676) 1.118 (0.615, 2.032) 1.164 (0.812, 1.670) 1.217 (0.824, 1.796) 0.963 (0.606, 1.531) 1.107 (0.693, 1.770) 0.874 (0.521, 1.469) 1.412 (1.009, 1.976) 0.988 (0.701, 1.393)
0.752 (0.639, 0.886) 0.537 (0.383, 0.753) C 0.624 (0.486, 0.801) 0.410 (0.278, 0.605) 0.915 (0.791, 1.060) 0.620 (0.486, 0.790) 0.600 (0.367, 0.982) 0.625 (0.542, 0.721) 0.653 (0.529, 0.806) 0.517 (0.373, 0.716) 0.595 (0.425, 0.833) 0.469 (0.297, 0.742) 0.758 (0.700, 0.822) 0.531 (0.417, 0.676)
1.206 (0.899, 1.618) 0.861 (0.567, 1.306) 1.603 (1.248, 2.060) NAF 0.658 (0.415, 1.042) 1.468 (1.106, 1.947) 0.994 (0.702, 1.406) 0.962 (0.554, 1.672) 1.002 (0.755, 1.330) 1.047 (0.760, 1.443) 0.829 (0.552, 1.245) 0.953 (0.630, 1.442) 0.753 (0.447, 1.266) 1.215 (0.944, 1.566) 0.851 (0.602, 1.202)
1.833 (1.219, 2.757) 1.309 (0.816, 2.100) 2.437 (1.654, 3.592) 1.520 (0.960, 2.408) NAF-S 2.231 (1.481, 3.362) 1.511 (1.019, 2.240) 1.463 (0.782, 2.738) 1.524 (1.011, 2.297) 1.592 (1.028, 2.466) 1.260 (0.761, 2.086) 1.449 (0.870, 2.414) 1.144 (0.679, 1.929) 1.848 (1.250, 2.733) 1.294 (0.913, 1.833)
0.822 (0.677, 0.997) 0.587 (0.410, 0.838) 1.092 (0.944, 1.265) 0.681 (0.514, 0.904) 0.448 (0.297, 0.675) NIF 0.677 (0.513, 0.894) 0.656 (0.392, 1.096) 0.683 (0.565, 0.825) 0.714 (0.563, 0.905) 0.565 (0.399, 0.799) 0.650 (0.457, 0.924) 0.513 (0.319, 0.825) 0.828 (0.726, 0.945) 0.580 (0.441, 0.763)
1.213 (0.919, 1.602) 0.866 (0.596, 1.258) 1.613 (1.265, 2.057) 1.006 (0.711, 1.424) 0.662 (0.446, 0.982) 1.477 (1.118, 1.951) NIF-S 0.968 (0.559, 1.677) 1.009 (0.763, 1.333) 1.054 (0.767, 1.448) 0.834 (0.557, 1.250) 0.959 (0.636, 1.448) 0.758 (0.486, 1.180) 1.223 (0.953, 1.571) 0.856 (0.693, 1.059)
1.253 (0.746, 2.106) 0.894 (0.492, 1.626) 1.666 (1.018, 2.727) 1.039 (0.598, 1.806) 0.684 (0.365, 1.279) 1.525 (0.912, 2.550) 1.033 (0.596, 1.789) SIL 1.042 (0.624, 1.739) 1.088 (0.637, 1.860) 0.861 (0.477, 1.555) 0.991 (0.545, 1.799) 0.782 (0.399, 1.533) 1.263 (0.767, 2.081) 0.884 (0.511, 1.531)
1.203 (0.978, 1.479) 0.859 (0.599, 1.232) 1.600 (1.387, 1.844) 0.998 (0.752, 1.324) 0.656 (0.435, 0.989) 1.464 (1.211, 1.770) 0.991 (0.750, 1.310) 0.960 (0.575, 1.603) SILO 1.045 (0.836, 1.306) 0.827 (0.604, 1.133) 0.951 (0.666, 1.358) 0.751 (0.466, 1.210) 1.213 (1.054, 1.395) 0.849 (0.644, 1.119)
1.151 (0.894, 1.483) 0.822 (0.557, 1.213) 1.531 (1.240, 1.889) 0.955 (0.693, 1.315) 0.628 (0.405, 0.973) 1.401 (1.105, 1.777) 0.949 (0.691, 1.303) 0.919 (0.538, 1.570) 0.957 (0.766, 1.196) TAD 0.791 (0.547, 1.146) 0.910 (0.621, 1.334) 0.719 (0.436, 1.185) 1.161 (0.952, 1.415) 0.812 (0.593, 1.112)
1.455 (1.018, 2.079) 1.038 (0.653, 1.651) 1.934 (1.396, 2.680) 1.206 (0.803, 1.812) 0.794 (0.479, 1.314) 1.770 (1.252, 2.505) 1.199 (0.800, 1.796) 1.161 (0.643, 2.096) 1.209 (0.883, 1.656) 1.264 (0.872, 1.830) TAD plus SILO 1.150 (0.727, 1.820) 0.908 (0.519, 1.589) 1.466 (1.063, 2.023) 1.026 (0.687, 1.534)
1.265 (0.879, 1.820) 0.903 (0.565, 1.443) 1.682 (1.201, 2.355) 1.049 (0.694, 1.586) 0.690 (0.414, 1.149) 1.539 (1.082, 2.190) 1.042 (0.691, 1.573) 1.009 (0.556, 1.833) 1.051 (0.737, 1.501) 1.099 (0.749, 1.610) 0.870 (0.550, 1.376) TAD plus TAM 0.790 (0.449, 1.388) 1.275 (0.919, 1.768) 0.893 (0.593, 1.344)
1.602 (0.999, 2.568) 1.144 (0.681, 1.921) 2.130 (1.347, 3.368) 1.329 (0.790, 2.236) 0.874 (0.518, 1.473) 1.950 (1.211, 3.138) 1.320 (0.848, 2.056) 1.279 (0.652, 2.506) 1.332 (0.826, 2.146) 1.392 (0.844, 2.294) 1.101 (0.629, 1.927) 1.267 (0.720, 2.227) TADplusTAM-S 1.615 (1.019, 2.558) 1.130 (0.766, 1.668)
0.992 (0.846, 1.163) 0.708 (0.506, 0.991) 1.319 (1.217, 1.429) 0.823 (0.639, 1.060) 0.541 (0.366, 0.800) 1.207 (1.058, 1.378) 0.818 (0.637, 1.050) 0.792 (0.481, 1.304) 0.825 (0.717, 0.949) 0.862 (0.707, 1.050) 0.682 (0.494, 0.941) 0.784 (0.566, 1.088) 0.619 (0.391, 0.981) TAM 0.700 (0.548, 0.895)
1.417 (1.084, 1.852) 1.012 (0.718, 1.426) 1.884 (1.479, 2.401) 1.175 (0.832, 1.661) 0.773 (0.545, 1.096) 1.725 (1.311, 2.269) 1.168 (0.945, 1.444) 1.131 (0.653, 1.958) 1.178 (0.894, 1.553) 1.231 (0.899, 1.685) 0.974 (0.652, 1.456) 1.120 (0.744, 1.687) 0.885 (0.600, 1.305) 1.429 (1.117, 1.826) TAM-S

17
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