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INTRODUCTION 

Urolithiasis is a chronic disease affecting 8-15% of the 

world population.
1
 The risk of developing urolithiasis 

among adults is higher in the western countries like 

Europe (5-9%), Canada (12%), USA (13-15%) than that 

in the eastern hemisphere. However, some of the Asian 

countries like Saudi Arabia have reported highest risk of 

20.1%.
2
 Urolithiasis is associated with a higher risk of 

recurrence after initial episode. This risk is estimated to 

be 50% at 5 years and 70% at 9 years.
3
 

The incidence of urolithiasis in a given population is 

influenced by geographical area, racial distribution and 

socioeconomic status. The changes in dietary habits as 

well as socioeconomic factors have influenced not only 

the incidence but also the composition of the stone.
2
 

Renoureteral calculus composed of calcium oxalate and 

phosphate is encountered more commonly in 

economically developed countries where as those of 

ammonium urate and calcium oxalate is frequent in Asian 

countries. India comes in the Afro-Asian stone forming 

belt and urolithiasis affects all age groups ranging from 
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less than a year to more than 70 years with a male: female 

ratio of 2:1.
2
  

Prevalence of urolithiasis in India ranges from 4-20%.
2
 

Stone recurrence rate is also higher in countries with 

warm or hot climates where low urinary output and 

scanty water intake are probable causes.
2
 Ureteric stones 

invariably originate from kidneys and on its course from 

renal pelvis to bladder, gets impacted in any of the 

anatomical narrowings.
4
 Ureteric stones account for 

approximately 20% of urolithiasis cases. Of this 

approximately 70% are located in the lower one third of 

the ureter.
5
  

Hypercalciuria is still the most common underlying factor 

for urolithiasis of calcium oxalate type worldwide. On the 

other hand, hypocitraturia is the leading cause in some 

eastern countries. Hyperuricosuria and hyperoxaluria are 

less frequently encountered metabolic risk factors. 

Struvite or infection related stones are rarely seen 

nowadays in developed countries.
2
  

The likelihood and time to spontaneous expulsion of 

stones mainly depends on size of the stone and its 

location in the ureter.
6
 According to the results of a meta-

analysis published by American Urological Association, 

98% of ureteric calculi having size less than 5 mm in 

diameter is likely to pass spontaneously without any 

intervention and requires only observation and 

symptomatic treatment.
7
 Stones up to 6mm might require 

42 days for spontaneous expulsion. They can be managed 

conservatively using pharmacological intervention to 

control pain, ureteric spasm, edema and infection, thus 

hastening and facilitating stone expulsion.
1,7

 

The current treatment modalities for lower ureteric stones 

(LUS) comprises of conservative and surgical 

management. Conservative management consists of wait 

and watch approach or spontaneous expulsion and the 

other being medical expulsive therapy (MET). Various 

drugs used in MET are: alpha-1 blocker like tamsulosin, a 

calcium channel blocker nifedipine, corticosteroids and 

recently phosphodiesterase 5 (PDE5) inhibitors. 

Rationale for using corticosteroids is to alleviate oedema 

caused by mucosal reaction triggered by the presence of 

ureteric stone whereas PDE5 inhibitors increases cGMP 

causing smooth muscle relaxation in ureters.
8
 The 

Surgical management recommended for active stone 

removal is shock wave lithotripsy (SWL) or ureteroscopy 

(URS).
9
 SWL is the most widely used treatment modality 

for the management of both ureteric and renal stones.
10

 

The surgical management by means of minimally 

invasive procedures like SWL and URS have their own 

measurable risks and are expensive.
1
 The European 

Urology Association and American Urological 

Association (EUA/AUA) 2007 guidelines suggest 

tamsulosin and nifedipine as reasonable treatment choices 

for MET.
9,11

 However they state that there is insufficient 

evidence to recommend regular use of corticosteroids or 

PDE5 inhibitors as monotherapy.
8
 Adverse effects 

associated with long term treatment with corticosteroids 

makes it an unsuitable candidate for MET.
12

 Alpha-1 

adrenergic receptor blockers like tamsulosin (α1A/α1D) and 

nifedipine a calcium channel blocker are known to cause 

relaxation of ureteric smooth muscles, thereby enhancing 

the spontaneous passage of LUS and are extensively used 

in MET.
9,11

 MET with active monitoring is a valid option 

for stone sizes up to 10 mm especially for distal ureteric 

calculus.
10

 This approach can be a cost-effective strategy 

before opting for active stone removal.
1,10

 

Studies have revealed the presence of α1 adrenergic 

receptors in ureter with highest density in lower ureters.
10

 

α1 adrenergic antagonists have demonstrated to inhibit 

basal tone, peristaltic frequency, and ureteric contractions 

intramurally.
13

 This results in increased fluid transport 

and decrease in intra-ureteric pressure.
12

 Recent studies 

including a meta-analysis and a Cochrane systematic 

review have reported excellent reports on tamsulosin in 

terms of control of colic as well as expulsion of distal 

ureteric calculus.
8,13,14

 In addition to this visceral referred 

pain is blocked by acting on group C-fibers or 

sympathetic postganglionic neurons.
8,12

 

Generation of action potential and subsequent contraction 

of ureter requires Ca
2+

. Nifedipine is a dihydropyridine 

class of L-type calcium channel blocker that can block 

the movement of Ca
2+

 in the cell and is expected to 

depress ureteric function through its spasmolytic effect. 

Nifedipine modifies the effect of calcium on ureteric 

smooth muscles there by decreasing the ureteric 

contractions and subsequently ureteric colic.
12

 The 

rationale for the use of combination is that the alpha-

blockers being predominant in lower ureter, is more 

effective for distal or LUS whereas calcium channel 

blocker acts along the entire length of ureter. Both the 

drugs might work in synergy to reduce the force of 

ureteric spasm, in turn increasing the hydrostatic 

pressure, proximal to the stone and relaxing the ureter 

both at the site of the calculus and distal to it, thus 

causing expulsion of stone.
15

 

Urolithiasis has significant economic consequences and is 

a great burden on public health.
16

 Thus, a non-invasive 

medical expulsion of ureteric stone can avoid surgical 

procedures, their associated cost, risks and also 

increasing its efficacy by supplementing it at times.
1,17

 In 

the present study the aim was to evaluate the efficacy and 

safety of a combination of tamsulosin and nifedipine with 

that of tamsulosin alone as MET in LUS. 

METHODS 

This randomized open label prospective study was 

conducted in patients with LUS visiting Urology 

Outpatient Department (OPD) of Bapuji Hospital and 

Chigateri General Hospital attached to JJM Medical 

College, Davanagere between November 2014 to July 

2016. Institutional Ethical Committee clearance was 

obtained prior to conducting the study. 
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Both male and female patients’ ≥18 years of age who are 

diagnosed with LUS of 5-10 mm diameter by ultrasound 

abdomen pelvis or NCCT with or without X-ray KUB 

were included in study. The other inclusion criteria were: 

patients presenting with acute renal colic for the first 

time, multiple ureteric stones, unilateral and bilateral 

ureteric stone. Pregnant, breastfeeding women, gross 

hydronephrosis, known hypersensitivity to tamsulosin or 

nifedipine, stone in ureter draining a solitary kidney 

(anatomically or functionally), patients with abnormal 

renal tract anatomy (duplex system, horseshoe kidney), 

chronic kidney disease stage 4 or stage 5 (estimated 

glomerular filtration rate <30 ml/min) or patients on 

dialysis, patients concurrently taking alpha blockers, 

calcium channel blocker or PDE-5 inhibitors, previous 

history of ureteric manipulations and/or surgery or 

presence of ureteric stricture were excluded from the 

study. Prevalence of nephrolithiasis in India is 4-20%.
2
 

Out of which 20% are ureteric stone cases and 70% of 

this are LUS cases.
5
 Hence the prevalence of LUS in 

India is estimated to be 1.68%. OpenEpi, a standard 

software was used to calculate sample size at 97% 

confidence level and an absolute precision of 5% with a 

prevalence of 1.68%.
18

 The sample size was estimated to 

be 32 subjects in each group. Hence a total of 64 patients 

were enrolled in the study. 

A total of 64 patients satisfying the inclusion criteria 

were randomly assigned in the ratio of 1:1 to either of the 

two groups. Written informed consent was taken from all 

study subjects after explaining the study details in the 

language patient comprehends. Group 1 received both 

cap tamsulosin 0.4 mg OD p.o and tab nifedipine 10 mg 

sustained release (SR) OD p.o. both at bed time (HS). 

Whereas Group 2 received only cap tamsulosin 0.4 mg 

OD p.o. (HS). All patients were prescribed a combination 

of tab drotaverine 80 mg and mefenamic acid 250 mg BD 

p.o and patients were asked to take them for pain if 

required. They were instructed to note down and report 

the number of days of requirement of analgesic. The 

treatment duration in each patient was till the expulsion 

of stone or 28 days, whichever was earlier. The patients 

were advised to drink plenty of water (≥2 l/day)
 
and to 

use a sieve while voiding the urine to highlight the stone 

expulsion.
1
 On the event of stone expulsion or at 28 days, 

which ever was earlier (end of treatment), they were 

required to visit the urology OPD, where radiological 

investigations were done to confirm stone expulsion. The 

stone expulsion rate, stone expulsion time, analgesic 

frequency and visual analog scale (VAS) score were 

assessed for both the groups as efficacy parameters. At 

baseline, if the pain experienced by the patient was 

intolerable, 75 mg of Inj. diclofenac was administered 

intramuscularly. Pain assessment was made not only on 

basis of frequency of analgesic used but also by analysing 

its intensity using VAS score done at baseline and at the 

end of treatment. Additional investigations like urine 

analysis, culture and or sensitivity were done as and when 

needed. In cases of failure of stone expulsion up till day 

28, or intolerable pain and signs of infection on urine 

analysis, patients were instructed to present themselves to 

the Bapuji Hospital Causality for prompt intervention. 

Depending on the evaluation, emergency management by 

J-stenting or emergency or elective SWL or URS will be 

planned by the Urologist. 

Efficacy parameters were expulsion rate i.e. whether the 

stone was expelled or not, expulsion time i.e. if the stone 

was expelled, the time to expulsion from the 

commencement of therapy. The pain scoring was also 

analysed using VAS before and after treatment. Safety 

assessment was based on treatment-emergent adverse 

effects and changes in vital signs with emphasis on blood 

pressure. The intensity of pain was estimated using the 

VAS score, both at baseline and at the end of treatment. 

Visual analog scale is ideal for the subjective assessment 

of intensity of pain in patients and is used routinely in its 

clinical assessment.
19

 It has a scale of 0 to 10 where 0 

indicates no pain and 10 indicate worst pain imaginable.
19

 

Patients were requested to define pain experienced by 

them on VAS scale of 0 to 10 by comparing it with the 

most severe pain the patients could imagine. 

Statistical analysis 

Expulsion rate of both the groups were compared using 

Chi-square test. Time to expulsion and frequency of 

analgesic of both the groups were analyzed using 

Student’s unpaired t-test. VAS score at baseline and at 

the end of therapy were assessed using Mann Whitney U 

test. For comparison of VAS score between the two 

groups, Wilcoxon matched-pairs signed rank test was 

used. Adverse effects of both the groups were analyzed 

using Fisher’s exact test.  

RESULTS 

All the 64 patients enrolled completed the study. The 

baseline characteristics in both groups with respect to age, 

gender, stone size, laterality of stone, need for diclofenac 

IM injection or VAS score assessed at baseline were 

similar (Table 1).  

The mean size of ureteric calculus in group 1 was 

6.47±0.92 and that of group 2 was 6.12±0.98 (Table 2). 

Stone expulsion occurred successfully in 28 out of 32 

patients (87.5%) in group 1. On the other hand, 21 out of 

32 patients (65.6%) showed a positive stone expulsion in 

group 2. This combination of tamsulosin and nifedipine 

had a higher rate of stone expulsion than tamsulosin 

alone, which was statistically significant with a p value of 

0.039 (Table 3). As shown in Table 4, the mean time 

taken in those who expelled the stones was lower 

(6.68±1.89) in group 1 than (8.52±2.62) in group 2 

(p=0.0062). The frequency of analgesic use in both the 

groups were similar and the combination did not show 

any statistically significant reduction in the analgesic use 

compared to tamsulosin alone (p=0.3) (Table 5 and 6).  
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Table 1: Baseline characteristics of the patients. 

Variables 

Group 1 (tamsulosin and 

nifedipine) (n=32) 

Group 2 (tamsulosin) 

(n=32) P value 

N (%) N (%) 

Mean age (years) (mean±SD) 34.8±11.1 32.47±10.3 0.39 

Gender     

Male 24 (75) 26 (81.3) 
0.55 

Female 8 (25) 6 (18.8) 

Stone size (mm) (mean±SD) 6.47±0.92 6.12±0.98 0.15 

Laterality    

Left 20 (62.5) 21 (65.6) 
0.80 

Right 12 (37.5) 11 (34.4) 

VAS score (0 week) (mean±SD) 5±0.84 4.94±1.0 0.39 

Inj. diclofenac 75 mg IM at first visit    

N 4 4 
>0.999 

Mean±SD 0.13±0.34 0.13±0.34 

Table 2: Size of stone in both the groups. 

Group N  
Size of stone (mm) 

Mean±SD 
SEM  

Group 1 32 6.47±0.92 0.16 P=0.1485 

NS Group 2 32 6.12±0.98 0.17 

SD: standard deviation; SEM: standard error of mean; NS: not significant (p>0.05). 

Table 3: Expulsion rate in both the groups. 

Expulsion 
Groups 

Total  
Group 1 N (%) Group 2 N (%) 

Yes 28 (87.5) 21 (65.6) 49 

P=0.039 No 4 (12.5) 11 (34.4) 15 

Total 32 32 64 

 χ2=4.27, p<0.05. 

Table 4: Time to stone expulsion in both the groups. 

Stone expelled 

(yes) 

Group N  Mean (in days) SD SEM  

Group 1 (tamsulosin  

and nifedipine) 
28 6.68 1.89 0.36 t= 2.868 

P=0.0062 
Group 2 (tamsulosin) 21 8.52 2.62 0.57 

SD: standard deviation; SEM: standard error of mean; p<0.05. 

Table 5: Frequency of analgesic requirement in both the groups. 

Group Mean no of days SD SEM  

1 3.28 0.46 0.08 t=1.05 

P=0.3 NS 2 3.41 0.50 0.09 

Table 6: VAS score before and after treatment. 

VAS score 
Treatment group 

P value 
Group 1 Group 2 

Baseline score (0 week) 5±0.8 4.94±1.0 0.93 

End of treatment (4 weeks) 0.5±1.3 1.06±1.5 0.08 

Difference within group p value <0.001 <0.001  
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Table 7: Adverse effects of the study groups. 

Adverse effects 
Tamsulosin and nifedipine 

(Group 1) 

Tamsulosin 

(Group 2) 
Total P value 

Headache 1 1 2 

1.0 
Postural hypotension 1 0 1 

Dizziness 1 1 2 

Total 3 2 5 

 

Three patients in group 1 reported adverse effects (9.38%) 

as shown in Table 7 which included headache, postural 

hypotension and dizziness. Two in group 2 reported 

adverse effects (6.25%) of headache and dizziness. 

Fisher’s exact test was applied and p value of 1.0 was 

obtained, which was not statistically significant. These 

adverse effects were mild and self-limiting and did not 

warrant patient withdrawal from the study. For instance, 

postural hypotension with tamsulosin was seen only 

initially and was not reported later. 

DISCUSSION 

Ureteric stones are a commonly encountered problem in 

emergency department practice.
12

 Prevalence of 

urolithiasis in India ranges from 4-20% with a male: 

female ratio of 2:1.
2
 Ureteric stones account for 

approximately 20% of urolithiasis cases, out of which 

70% are located in the lower one third of the ureter.
3
 

About 50% of the patients will have recurrence within 5 

years of first episode.
3,8

 The likelihood and time to 

spontaneous expulsion of stones depends on factors like 

size of the stone, its location in the ureter and ureteric 

muscle spasm.
6,8,12

 Stones up to 6mm might require 42 

days for spontaneous expulsion. In the absence of 

uncontrolled pain, inadequate renal function, clinical 

evidence for sepsis (indications for immediate 

intervention), they can be managed conservatively using 

pharmacological intervention to control pain, ureteric 

spasm, edema and infection thus facilitating and 

accelerating stone expulsion.
1,7,12

 MET with active 

monitoring is a valid option for stones up to 10 mm 

especially for distal ureteric calculus.
10

 This approach can 

be a cost-effective strategy before opting for active stone 

removal. The EUA/AUA 2007 guidelines suggest 

tamsulosin and nifedipine for MET.
11

 Urolithiasis has 

significant economic consequences and is a great burden 

on public health.
16

 Even though minimally invasive 

procedures such as extracorporeal shock wave lithotripsy, 

ureterorenoscopy are effective, they are not without risks 

and are expensive. MET can circumvent this for stones up 

to 10 mm by potentially preventing hospitalization for 

treatment, cutting risks, and being cost saving.
12,17

 In this 

randomized open label prospective clinical study, a 

combination of tamsulosin and nifedipine was compared 

with a monotherapy of tamsulosin to assess its efficacy 

and safety as MET in LUS of size 5 to 10 mm diameter.  

The rate of stone expulsion of combination was found to 

be higher than tamsulosin monotherapy (87.5% vs 

65.6%). There was a statistically significant increase in 

rate of stone expulsion with the combination therapy 

(p=0.039). The mean time to expulsion of ureteric stones 

for the combination was 6.68±1.89 which was less than 

that of monotherapy with tamsulosin 8.52±2.62 

(p=0.0062). In a study conducted by Gandhi et al, 

tamsulosin monotherapy yielded stone expulsion rate of 

79.7% and mean time to expulsion of 9 days where as 

nifedipine monotherapy yielded an expulsion rate of 

55.2% and mean time to expulsion of 23 days.
1
 The 

EUA/AUA guidelines recommend tamsulosin as the first 

line therapy for MET especially in distal ureteric stones 

and in patients with no role for immediate surgical 

removal.
8,11

 Nifedipine is the only calcium channel 

blocker that has been revealed to be beneficial in stone 

expulsion. It is effective in renal colic although 

improvement in stone expulsion rate has been minimal. 

Therefore, most recent EAU guidelines do not 

recommend monotherapy of nifedipine as MET. 

However, it is said that it can be safely used concurrently 

with alpha blockers in appropriate patient population as 

the side effects have been noted to be insignificant.
8
 The 

frequency of analgesic use was comparable in both the 

groups (p=0.3001) and the combination did not 

demonstrate statistically significant reduction in analgesic 

use compared to tamsulosin alone. This result was similar 

to the study by Maitra et al, where the combination did 

not show a statistically significant difference in terms of 

decrease in episodes of ureteric colic and requirement of 

analgesic and or antispasmodic.
15

 In group 1, three 

patients out of 32 reported adverse effects (9.375%) in 

which one had headache, other had symptoms suggestive 

of postural hypotension and one complained of dizziness. 

In group 2 two out of 32 patients reported adverse effects 

(6.25%). One reported headache and the other complained 

of dizziness. These adverse effects were mild, comparable 

in both the groups and none of the patients withdrew from 

the study because of them. 

CONCLUSION 

The results of this study demonstrate superiority of the 

combination over monotherapy. The combination of 

tamsulosin with nifedipine had a statistically significant, 

higher rate of expulsion and reduction in duration to 

expulsion than tamsulosin monotherapy. Usually surgical 

intervention such as SWL and URS are considered for 

ureteric stone sizes above 5 mm diameter, but what this 

study has demonstrated is that the combination could 

effectively be used as MET for LUS of 5 to 10 mm, thus 
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broadening the role of pharmacotherapy. The combination 

also demonstrated that it can potentially reduce the 

treatment duration of MET. With treatment emergent 

adverse effects comparable to tamsulosin monotherapy, 

the combination proves to be a safe and efficacious 

alternative to SWL or URS for ureteric stones up to 10 

mm. The positive results of this study warrant additional 

large-scale trials with combination especially considering 

a lack of similar studies. 

The combination of tamsulosin and nifedipine can be 

considered over monotherapy with tamsulosin in patients 

as MET for LUS of 5 to 10 mm who are amenable to 

waiting management. This along with active monitoring 

periodically, further ensures a safe and optimal therapy 

for LUS up to a size of 10 mm by offering a higher rate of 

stone expulsion, shorter time for expulsion, less need for 

analgesic, preventing hospitalization and being a risk free 

and cost-effective alternative. 
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