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Objective To assess the possible therapeutic effect of
40 mg sublingual piroxicam (fast-dissolving dosage
form, FDDF) compared with intramuscular 75 mg
diclofenac, as a reference drug, on acute renal colic
in a randomized, double-blind controlled clinical trial.

Patients and methods Eighty patients were assigned
to one of two treatment groups; one received an
intramuscular injection with 0.2 mL distilled water
and two sublingual tablets of 20 mg piroxicam FDDF,
and the other received an intramuscular injection
with 75 mg diclofenac sodium and two sublingual
tablets of placebo. Pain intensity was evaluated by the
patient using a visual analogue scale and by the
observers. Vital signs at baseline and 30 min after the
administration of the study drugs were also recorded.

Results The overall efficacy of the treatment was 81%;
nine patients in the piroxicam and six in the diclofenac
group (no significant difference) required rescue treat-

ment. Compared with baseline levels, the pain relief
was significant (P<0.001) at 30 min in both groups.
Twenty-two patients in the piroxicam and 25 in
the diclofenac group attained complete pain relief at
30 min, as evaluated by the observer (no significant
difference). Both treatments were similarly effective in
decreasing vital signs, mainly systolic blood pressure,
heart and respiratory rates. However, when the per-
centage change was compared between the groups,
piroxicam significantly decreased the respiratory rate
(P<0.03).

Conclusion Piroxicam FDDF is as effective as parenteral
diclofenac in emergency renal colic treatment.
Furthermore, its ease of self-administration increases
patient compliance and potential use in general
practice.
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Introduction

Renal colic is typically caused by acute urinary tract
obstruction and commonly provokes the need for medical
attention in emergency departments. Stones causing
ureteric obstruction are a potent stimulus for renal
prostaglandin synthesis, resulting in increased renal
blood flow and diuresis [1,2]. The diuretic properties of
prostaglandins cause increased intrarenal pressure and
the pain of acute renal colic arises from the distension
of the collecting system or renal capsule [3,4]. With
better understanding of the pathophysiology of renal
colic [5,6], NSAIDs have been widely used [7], but the
need to achieve a prompt analgesic effect usually requires
the use of parenteral analgesic therapy. Piroxicam, a
NSAID with a long half-life and potent analgesic activity
similar to that of indomethacin [8], has recently been
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developed in a new formulation as fast-dissolving tablets
(fast-dissolving dosage form, FDDF), which are easily
administered sublingually. The bioavailability of this
FDDF preparation is similar to that of standard tablets
and has not caused harmful effects in the mouth. The
only difference in pharmacokinetic terms is that pirox-
icam FDDF achieves an earlier rise in plasma drug
levels during the first 15-30 min, indicating quicker
dissolution and subsequent absorption during this period
[9]. Although the analgesic effect of piroxicam FDDF in
several pain states, including rheumatic [10-15] and
non-rheumatic conditions, e.g. pain after surgery [16],
dysmenorrhea [17], headache and migraine [18], has
been investigated in randomized double-blind compara-
tive trials, no studies have evaluated the use of this drug
in renal colic.

The aim of the present study was to assess the
possible therapeutic effect of sublingual piroxicam FDDF
compared with parenteral diclofenac, as a reference
drug, on acute renal colic.
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Patients and methods

Patients of both sexes, aged 18—65 years, admitted to
the emergency department with acute renal colic were
included in a double-blind, controlled trial. The diagnosis
was confirmed by clinical signs and symptoms, urine
analysis or visualization of the calculus by abdominal
radiography or ultrasonography. Patients with a history
of allergy to salicylates or other NSAIDs, concomitant
treatment with these drugs during the previous 24 h,
oral mucosal lesions, haematological disorders, peptic
ulcer or gastrointestinal bleeding, anticoagulation ther-
apy, impaired renal function (serum creatinine concen-
tration >20mg/L), as well as pregnant women and
nursing mothers, were excluded. The protocol was
approved by the hospital ethics committee and by the
Spanish Health Authority Committee (Direccion General
de Farmacia del Ministerio de Sanidad, DGFPS 95/265).
Informed consent was obtained from all participants.

Recruited participants were randomly assigned to one
of two treatment groups; one received an intramuscular
injection with 0.2 mL distilled water and two sublingual
tablets of piroxicam FDDF 20 mg (Feldene flass®, Pfizer
SA), and the other received an intramuscular injection
with diclofenac sodium 75 mg (Voltaren®, Geigy) and
two sublingual tablets of placebo. No other medication
was administered during the evaluation period.

The double-blind nature of the trial was guaranteed
by the ‘blind observer’ technique. The medication was
kept in a randomly closed numbered envelope and
administered by a nursing team in the absence of the
physician; a medical team diagnosed and evaluated
the patients.

The duration of the trial was 30 min, starting from
administration of the treatment (baseline). Pain was
evaluated as the main clinical variable and was assessed
simultaneously by patients and observers at baseline and
30 min after administration of the study drugs. Pain
intensity was evaluated by the patient according to a
10 cm divided line serving as a visual analogue scale
(VAS): point O was qualified as ‘no pain’, and point 10
as ‘the most excruciating pain’. The observer graded the
pain experienced at each point in time as: 0, no pain; 1,
mild, expressed by the patient as discomfort rather than
true pain; 2, moderate, described as intense but without
psychomotor agitation; and 3, severe, referred as unbear-
able and accompanied by psychomotor agitation. If,
according to the VAS 30 min after drug administration,
the pain score had not at least halved from the initial
value, rescue treatment with an intramuscular injection
of pethidine 75 mg (Dolantina®, Bayer) was given. Blood
pressure, heart and respiratory rates were recorded at
baseline and 30 min after administration of study medi-
cation. Additionally, all side-effects spontaneously men-

tioned by the
observer.

A minimum number of patients was established at the
outset to ensure that the statistical power of the study
would be at least 80%, given an alpha and beta error of
0.05 and 0.2, respectively.

The homogeneity of the descriptive variables of the
two treatment groups was examined by ANOVA.
Percentage pain improvement was analysed with the
chi-square test. Means of independent variables and
proportions were compared using Student’s t-test; the
data are presented as the mean (sp).

patients were recorded by the

Results

Eighty non-consecutive patients suffering from acute
renal colic were included during the 10-month study
period and randomly assigned to one of the two treat-
ment groups. Forty patients (23 men and 17 women,
mean age 36.5, sb 14.1 years) received sublingual pirox-
icam FDDF and a distilled water injection; 11 of these
(28%) had a history of renal colic. The remaining 40
patients (31 men and 9 women, mean age 41.5, sD
15.2 years) received diclofenac and two sublingual tab-
lets of placebo; 17 (43%) had a history of renal colic.
There was no significant difference between the groups
in age, blood pressure, heart and respiratory rates on
admission (Table 1).

According to the need for rescue therapy, the overall
efficacy of the treatment was 81%; 15 patients, nine in
the piroxicam FDDF group and six in the diclofenac
group (NS), required rescue treatment. The pain intensity
scores were similar at baseline for both treatment groups,
at 79.8 (14.7) and 76.0 (14.2), respectively, and
decreased significantly (P<0.001) at 30 min to 24.9
(36.1) and 15.5 (25.7), respectively. The decline was
similar when patients who required rescue treatment
were excluded. There were no significant differences
when the percentage of decrease in pain relief was
compared for the same point. When the pain relief was
graded by the observer, 45 patients reached grade O at
the end of the trial; of these, 22 were receiving piroxicam
FDDF and 23 diclofenac (NS).

Both treatments were similarly effective in decreasing
vital signs, mainly systolic blood pressure, heart and
respiratory rates. However, when the percentage change
between the groups was compared, piroxicam FDDF
significantly decreased the respiratory rate (P<0.03;
Table 1). Adverse effects occurred in only one case, i.e.
dizziness in one patient of the diclofenac group, which
require no medical treatment.
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Table 1 Mean (SEM) values of the vital signs before and after drug treatment

Piroxicam FDDF Diclofenac

Baseline 30 min % change Baseline 30 min % change
SBP 130.2 (3.7) 126.4 (2.4)* 2.1 (1.4) 137.8 (3.8) 132.8 (3.1)* 2.8 (1.4)
DBP 75.9 (2.3) 73.1 (1.4) 1.8 (2.1) 77.3 (2.2) 75.9 (1.8) 0.8 (1.7)
HR 78.6 (2.3) 75.4 (1.9)* 3.1 (1.4) 79.8 (1.8) 73.9 (1.4)t 6.7 (1.5)
RR 19.7 (0.7) 16.6 (0.3)t 13.7 (2.4) 17.8 (0.4) 16.4 (0.3)t 7.0 (2.1)

SBP, Systolic blood pressure (mmHg); DBP, Diastolic blood pressure (mmHg); HR, Heart rate (b.p.m); RR, Respiratory rate (breaths/min).
*P<0.05 and 1<0.001 compared with baseline; £P <0.03 compared with diclofenac group.

Discussion

Urolithiasis is a common disorder, affecting 1-5% of the
population in industrialized countries, with a lifetime
risk of 20% in white men and 5-10% in women [19].
In the USA, opioids are the primary means of controlling
pain in patients with renal colic. However, since the late
1970s, NSAIDs have been widely used outside the USA
to treat renal colic and many studies have confirmed
their efficacy [20-27]. In a recent meta-analysis,
Labrecque et al. [7] concluded that parenteral NSAIDs
were more effective than placebo and at least as effective
as analgesic agents (primarily opioids) in the emergency
treatment of acute renal colic. NSAIDs are as effective
as these agents when given parenterally, but this route
has the disadvantage of requiring either admission or
the presence of medical staff before pain is relieved.
NSAID suppositories have been proposed as an alterna-
tive to the parenteral form in the treatment of renal colic
[28—30]. However, a better alternative would seem to
be sublingual administration, which has fewer disadvan-
tages than other routes.

The present study is the first to compare two NSAIDs,
one sublingual and the other intramuscular, in a ran-
domized, double-blind design. According to the main
criterion for evaluating the efficacy of the drugs used,
i.e. the need or not for rescue treatment, there was no
significant difference between the treatment groups and
the overall efficacy (81%) agrees with that from previous
studies [20,23]. Thus, both sublingual piroxicam FDDF
40 mg and intramuscular diclofenac sodium 75 mg
were effective in the treatment of acute renal colic.
Furthermore, there were no severe adverse effects.

From a haemodynamic perspective, there was a corre-
lation between pain relief and improved blood pressure,
heart and respiratory rates which suggests that the stress
of the painful condition clearly influences vital signs.
Conversely, piroxicam FDDF induced a greater decrease
in hyperventilation status compared with diclofenac and,
therefore, this could be interpreted as a better clinical
objective response to pain reduction, although there

were no significant differences in terms of satisfactory
pain relief.

Other clinical benefits of interest which may be associ-
ated with this quick-dissolving formulation of piroxicam
include: (i) ease of use, which may improve patient
compliance: (i) self-administration, which renders it
useful in hospital and particularly in general practice,
and for patients familiar with the symptoms of renal
colic; and (iii) because it is not a controlled drug,
piroxicam FDDF can be administered by all nursing staff,
which is of practical importance in a busy ward.

The efficacy of piroxicam FDDF will require confir-
mation by future multicentre trials, but that patients
responded positively to piroxicam FDDF compared with
parenteral diclofenac appears to offer new possibilities in
the treatment of acute renal colic.
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