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Efficacy of nifedipine and alfuzosin in the management
of distal ureteric stones: A randomized, controlled study
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ABSTRACT

Introduction: Stone disease is a significant and world-wide health problem. Recently, certain drugs have been used as
a supplement to observation alone in an effort to improve spontaneous stone expulsion. We evaluated the efficacy of
nifedipine and alfuzosin in the medical treatment of symptomatic, uncomplicated distal ureteral stones.

Materials and Methods: This was a randomized controlled prospective study to determine the efficacy of alfuzosin and
nifedipine as an adjunctive medical therapy, to increases the stone-expulsion rates in distal ureteric calculus of size <10 mm.
Investigators and patients were blinded to the randomization scheme. Patients were randomly divided into three equal
groups of 35 patients each. Patients in Group I received tablet nifedipine 30 mg/day, Group II received alfuzosin 10 mg/day
and Group III was the control group received tablet diclofenac sodium. The patient blood pressure, stone position on
imaging, number of pain attacks, time of stone-expulsion, hospital re-admission and any adverse events were assessed.
Patients were followed-up weekly and continued until the patient was rendered stone free or up to 28 days. Statistical
analysis was performed and P < 0.05 was considered to be significant.

Results: Stone-expulsion was observed in 60%, 85.7% and 20% patients in Group I, II and III respectively. A statistically
significant difference was noted in between Groups I versus III, Groups II versus III and Groups I versus II (P < 0.0001,
P<0.0001, and P< 0.0315 respectively). The mean number of pain attacks was 2.91 + 1.01 for Group I, 1.8 + 0.83 for Group I,
and 2.82 + 1.12 for Group III, which is statistical significant in Groups II versus III, and Groups I versus II (P < 0.001 and
P < 0.001). Hospital re-admission rate was less in treatment groups when compare to control group (P < 0.0001).
Conclusion: The use of alfuzosin and nifedipine as a medical expulsive therapy for distal ureteric stones proved
to be safe and effective in term of increased stone-expulsion rate, reduced pain attacks and decrease hospital
re-admissions.
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have symptoms and signs of ureteric colic. Many of
these patients suffer from distal ureteric stones (70%).
Spontaneous expulsion of distal ureteral stones of <10 mm

Urinary stone disease is a common condition
affecting up to 12% of the world population. A large
number of patients presenting in surgical emergency
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diameter occurs in 25-53% of cases.!!’ The watchful
waiting approach can result in complications, such
as infection of the urinary tract, hydronephrosis, and
deranged renal function.’” Ureteric stones have been
treated traditionally with interventional techniques like
ureteroscopy or open surgery. In recent years, medical
expulsive therapy (MET) has been used in the management
of distal ureteric stones as a supplement to conservative
treatment. Drugs such as ol receptor blockers, calcium
channel blockers, prostaglandins synthesis inhibitors,
antihistamines, glyceryl trinitrate, and corticosteroids
are used for MET. Factors influencing the spontaneous
passage of ureteral stones are stone size, configuration,
location, smooth muscle spasm, sub-mucosal edema, and
anatomy.?
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Alpha blockers, calcium channel blockers are the most
commonly used drugs for MET. Tamsulosin has been the
most commonly studied -1 blocker; however, alfuzosin
is a combined 0-1 A and a-1 D selective adrenergic
antagonist resulting in relaxation of distal ureteric smooth
muscles to facilitate passage of stone, and relieving pain.
It is easily available and has less cardiac and ejaculatory
side effects. Nifedipine is a calcium channel blocker, which
acts by relieving the smooth muscle spasm in the ureter
without interfering with its peristaltic activity. It is effective
in stone-expulsion and relieving pain.! Therefore, we
performed a comparative study to evaluate the efficacy of
nifedipine and alfuzosin in the medical management of
symptomatic, uncomplicated distal ureteral stones.

MATERIALS AND METHODS

Between November 2008 -and October 2010, patients
presenting with renal colic were enrolled for this double-blind,
randomized, controlled study. Patients were assessed
with history, physical examination and investigated with
complete blood count, blood urea, serum creatinine, routine
urine analysis, X-rays kidney, ureter, and bladder (KUB),
ultrasonography, intravenous urography and helical computed
tomography (CT) whenever was necessary. Patients >8 years of
either sex with a single, unilateral ureteral stone of <10 mm were
included. The distal ureter was defined as the segment from
the lower border of the sacroiliac joint to the vesico-ureteric
junction. Patients having previous surgery on the ipsilateral
ureter, bilateral ureteric stones, multiple stones, solitary kidney,
urinary tract infection, moderate or severe hydronephrosis,
contraindications for non-steroidal anti-inflammatory
drugs (e.g. gastritis), known allergy to tamsulosin or alfuzosin,
renal insufficiency, or currently on o-blocker therapy, and
pregnant or lactating women were excluded. The study was
approved by the ethical committee of hospital.

Sample size calculation and randomization

Spontaneous expulsion rate for lower ureteric stones
ranges between 25% and 60%. We took an average
rate of spontaneous stone-expulsion as 40% and also
considered an expected increase of this rate by 35% from
baseline after MET. Taking significance level o at 95%
and power of study 80%, the sample size was calculated
by using formula [N = 2 x{z __ + zlfﬁ/dﬁo}2 x p(l-p),
where N = size/group; P = spontaneous expulsion rate;
Z =standard normal deviate for one sided test; d = expected
difference: §, = clinically acceptable margin (taken as 0.05).
The sample size for each group was fixed at 35 and total
for three groups was 105. Block randomization was used
to achieve balance in the allocation of patients to different
treatment groups. To get 35 patients in each group, 7 blocks
of sample size 15 were created by a statistician. The details
of blocks were given to the pharmacist. Packaging of
drugs was done in this order to achieve blinding. After
taking written informed consent, patients received tablet
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nifedipine 30 mg/day in Group I, tablet alfuzosin 10 mg/day
in Group II and tablet diclofenac sodium in Group III as
a control group. Patients in all 3 groups received tablet
diclofenac sodium (50 mg) every 12 hourly for 1 week
and injection diclofenac sodium (75 mg) as needed. An
intramuscular injection Tramadol hydrochloride 100 mg
was given for persistent pain.

Patients were followed-up weekly up to 28 days; history
of stone passage, number of pain episodes were recorded
and investigated with routine urine examination, kidney
function test and X-ray KUB. Patients were advised to
watch for stone-expulsion. Medications were stopped after
spontaneous stone-expulsion, any intervention before the
end of the study, and adverse effect. For patients with a
stone-free ureter on the last imaging, but no documented
stone-expulsion, the last date of positive stone status was
recorded. Abdominal CT was performed for patients with
radiolucent stones if the stone was not expelled by the
end of the study. Patients underwent ureteroscopic stone
removal for persistent stones after 28 days. Patients having
uncontrollable pain were readmitted for injectable analgesics
and medication was continued. The blood pressure, stone
position on imaging, number of pain attacks, time of
stone-expulsion, hospital re-admission and any adverse
events were recorded.

Statistical analysis

Data analysis was performed using Statistical Package for
the Social Sciences trial version 17.1 statistical software.
Student’s t-test, ANOVA, Chi-square, and Fisher’s exact
test were applied as required. The power of the study was
0.80, and the level of significance was 95%.

RESULTS

A total of 246 patients with symptoms of ureteric colic were
assessed for inclusion, of which 102 patients were excluded
as they did not have distal urolithiasis. Of the remaining
146 patients, 105 were eligible and included for the study.
[Figure 1]. Group I had 19 male and 16 female (mean
age: 32.74 + 9.58 years), Group II had of 26 male and
9 female (mean age: 30.82 + 7.85 years), and Group III had
23 male and 12 female (mean age: 33.06 + 8.76 years). The
mean stone size was 6.5 + 1.78 mm for Group [, 6.26 + 1.85 mm
for Group II, and 6.37 + 1.85 mm for Group III. There were
no statistically significant differences between the groups
in terms of sex, age, or stone size (P > 0.05).

A statistical significant difference was observed
for stone-expulsion rate between Group I versus
Group II (60% vs. 85.7%, P< 0.0315), Group I versus Group I1I
(60% vs. 20%, P < 0.000) and Group II versus Group III
(85.7% vs. 20%, P< 0.000). Average time for stone-expulsion
was 12.6 + 6.69 days in Group I, 12.0 + 6.67 days in Group 11,
and 12.29 +9.46 days in Group III. No statistically significant
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Figure 1: Trial profile all randomized patients completed trial

difference was observed in time for stone-expulsion between
these groups.

Patients taking alfuzosin had fewer pain attacks compared
with others. The average number of pain attacks was
291 + 1.01 for Group I, 1.8 + 0.83 for Group II, and
2.82 + 1.12 for Group III patients. A significant statistical
difference was observed between Groups II versus III, and
Groups I versus II (P < 0.001 and P < 0.001, respectively).

Hospital re-admissions due to uncontrollable pain
occurred in 43 patients: 11 patient (31.4%) in Group I,
five patients (14.3%) in Group II, and 27 patients (77.1%)
in Group III. The difference was statistically
significant (P < 0.0001) in Group I versus Group II and
Group II versus Group III [Table 1].

DISCUSSION

Recent advances in ureteric stone management have allowed
these to be treated using minimally invasive techniques,
which have increased success rates and decreased treatment
related morbidity. These advances include shock wave
lithotripsy and ureteroscopic lithotripsy. Although
these approaches are less invasive than traditional open
surgical methods, they are expensive and have inherent
risks. Consequently, observation has been advocated for
small ureteral stones which have a high probability to
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pass spontaneously. Observation can be supplemented by
using MET. The factors influencing expulsion of calculi
include stone size, shape, and location, ureteric edema, and
convolutions. (Of these, the location of the calculus and its
size are the most important factors.!!

Malin et al. first demonstrated the presence of
alpha - adrenergic receptors in the human ureter in
1970.°7 Recently, Sigala et al.l”! studied the presence of
0-1 adrenergic receptor gene and protein expression in
the proximal, middle, and distal ureter. Characteristic
distribution of o-1 receptor subtypes in distal, middle, and
proximal segments is o 1D > o 1A > o 1B} 0—1D was the
most common receptor present in all portions of the ureter.
It has the strongest effect on the contractions of distal ureter
and bladder detrusor, especially for the ureter-bladder
wall section, and therefore plays an important role in the
distal ureter. o—1 receptor blockers relax ureteral smooth
muscle, reduce peristalsis frequency and amplitude, decrease
intraluminal pressure of the ureter, enhance transportation
capability and pulses of urine. Moreover, they establish
pressure gradient surrounding calculi by increasing the
pressure above calculi, relax smooth muscles of the bladder
neck and urethra, and finally form one thrust to expel
calculi. al-receptor blockers can also affect the C-type fast
fiber of the spinal cord and the sympathetic post-ganglionic
neuron; block the pain transmission pathway to central
nervous system and reduce renal colic during the process
of calculi expulsion.”’ Hellstrom and Sikka'” studied the
effect of tamsulosin and alfuzosin on ejaculatory function
and concluded that marked decrease in ejaculatory volume
in almost 90% of subjects and anejaculation in approximately
35% of individuals taking tamsulosin. Thus, we chose to
study alfuzosin to avoid ejaculatory disturbance.

The basic functional unit of the ureter is the smooth
muscle cell, which reacts to calcium concentration change:
contraction with an increase in calcium concentration and
diastole when calcium concentration decreases. Ideal MET
drugs should inhibit incongruous contraction but without
influencing the slow peristalsis. Previous studies indicated
that calcium antagonist could inhibit the fast contraction
phase of animal and human ureter, but without any effect
on the tonic activities.""'? Therefore, this kind of drug was
thought to have potential use for calculi expulsion. Nifedipine
is one potential calcium channel antagonist with lows adverse
effect. In an article in 1994 Borghi et al"® demonstrated
the efficacy of calcium channel blockers in the treatment
of ureteral stones. They enrolled 86 patients to receive
methylprednisolone with placebo or nifedipine. Patients
receiving nifedipine had a significantly higher rate of stone
passage compared with the placebo group, 87% versus 65%.

A meta-analysis compared stone passage rates in patients
who were given calcium channel blockers or o.1-adrenergic

receptor antagonist versus controls who did not receive
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Table 1: Demographic data of all 3 groups

Variables Group | Group Il Group Il Test of significance
Nifedipine (N=35) Alfuzosin (N=35) Control (N=35)

Sex (male:female) 19:16 23:12

Mean age (years) 32.74+9.58 30.82+7.85 33.06%8.76 0.52

Stone size (mm) 6.5£1.78 6.26+1.85 6.37£1.85 0.86

Stone side (right:left) 21:14 23:12 22:13

Stone expulsion rate 21 (60.0) 30 (85.7) 7 (20.0) I versus lll, y?=16.73, P<0.0001
Il'versus Ill, ?=30.33, P<0.0001
I versus Il, y?=4.62, P=0.0315

Duration of stone-expulsion (days) 12.0£6.69 12.0£6.67 12.29+9.46 I versus lll, t=0.092, df=29, P=0.927
Il'versus Ill, t=0.095, df=35, P=0.924
I versus Il, t=0.158, df=52, P=0.876

Average episodes of pain 2.91+1.01 1.8+0.83 2.82+1.12 Il versus lll, t=4.328, df=68, P<0.001
I versus Il, t=5.023, df=68, P<0.001

Hospital re-admission rate 11 (31.4) 5 (14.3) 27 (77.) I versus lll, y?=14.74, P<0.0001

Il versus Ill, ¥*=27.86, P<0.0001
I versus Il, ¥*=2.92, P=0.8748

these medications. They demonstrated a 65% greater chance
of passing a ureteral stone in patients who received either
medication." Another study also showed that calcium
channel antagonist could promote distal calculi expulsion
and reduce analgesia requirement, renal colic rate, and
hospitalization rate.!

The comparison of alfuzosin and tamsulosin in the
management of lower ureteral calculi has shown that both
drugs increase the stone-expulsion rate (82.3% vs. 70.5%),
decrease expulsion time (12.3 versus 14.5) and reduce
the need for analgesics''® We chose Alfuzosin because it
is easily available and like tamsulosin has comparatively
less cardiac side effects than other alphal blockers like
doxazosin or terazosin. Moreover, it is a combined ol
A and ol D — selective adrenergic antagonist. Pedro
et all'"! conducted a double-blinded placebo-controlled
trial on 76 patients to test the efficacy of alfuzosin for distal
ureteral stones, and concluded that alfuzosin improves
patient comfort associated with stone passage and decreases
the time to distal ureteral stone passage but does not
increase the rate of spontaneous stone passage (77.1% for
placebo and 73.5% for alfuzosin, P = 0.83). Whereas in
our study statistically significant difference was noted in
alfuzosin (85.7%) and nifedipine (60%) for stone-expulsion
rates (P < 0.05) when compared with control group (20%).
In another randomized placebo-controlled trial study
done by Pirzada et al."® on 60 patients to test the efficacy
of alfuzosin in kidney stones which are fragmented
by extracorporeal shock-wave lithotripsy and authors
concluded that stone-expulsion was significantly higher
in alfuzosin group when compared to placebo (76.7% and
46.7% respectively, P = 0.01).
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Our results confirmed the efficacy of nifedipine and
alfuzosin for distal ureteric stones. Nearly60% of patient
taking nifedipine and 85.7% of patients taking alfuzosin
were able to expel their stones at the end of study compared
to 20% in the control group. Alfuzosin was found to be
significantly better in term of stone-expulsion compared
to nifedipine and control group (P < 0.05). Moreover,
both nifedipine and alfuzosin groups hade significantly
less hospital re-admission rate as compared to the control
group (P < 0.0001).

Nifedipine and alfuzosin also decreased the frequency of pain
attacks. Patients taking alfuzosin had significantly less pain
as compared to nifedipine and placebo group (P < 0.001).
Use of a-blockers for expulsion of ureteral stones probably
decreases the analgesic requirement in two ways: Expulsion
of stones, leading to longer stone free periods, and blockade
of C-fibers. It is difficult to assess which of these may
be primarily responsible for decreasing the analgesic
requirement, because o-blockers are known to be associated
with both.

The most frequently reported adverse event with o blockers
was transient hypotension!"” Pedro et al. reported 12%
adverse events in the alfuzosin group compared with 0% in
the placebo group.!'” whereas Yilmaz et al. have reported no
serious adverse events.””” In the present study, MET related
side effects were observed in four patients (three patients
taking alfuzosin developed retrograde ejaculation and
one patient taking nifedipine developed an episode of
hypotension), but they were able to complete the study.
No patients developed serious side effects during the study
period. Patients who were not stone free after the 4 week
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follow-up were successfully treated with ureteroscopy.
This study demonstrated that neither watchful waiting nor
medical therapy seems to negatively affect the success rate
of stone removal.

CONCLUSIONS

Medical expulsion therapy is a useful adjunct to observation
in the conservative management of ureteral stones.
The use of alfuzosin and nifedipine for uncomplicated
distal ureteric stones is safe and effective in term of
increased stone-expulsion rate, reduced pain attacks and
decrease hospital re-admissions. Alfuzosin was found to be
significantly better in terms of stone-expulsion rate and pain
attacks as compared to nifedipine.
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