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ABSTRACT

Purpose: Although nonselective nonsteroidal anti-inflammatory drugs (nsNSAIDs) and opioids are effective treatments
for acute renal colic, they are associated with adverse events (AEs). As cyclooxygenase-2 selective NSAIDs may provide
a safer alternative, we compared the efficacy and safety of parecoxib versus an nsNSAID in subjects with acute renal
colic.

Materials and Methods: Phase i.v., multicenter, double-blind, noninferiority, active-controlled study: 338 subjects with
acute renal colic were randomized to parecoxib 40 mg i.v. plus placebo (n = 174) or ketoprofen 100 mg i.v. plus placebo
(n=164). 338 subjects with acute renal colic were randomized to parecoxib 40 mg i.v. (n = 174) or ketoprofen 100 mg i.v.
(n=164) plus placebo. Subjects were evaluated 15, 30, 45, 60, 90 and 120 minutes after treatment start and 24 hours after
discharge. Primary endpoint was the mean pain intensity difference (PID) at 30 minutes by visual analog scale (VAS)
(per-protocol population). An ANCOVA model was used with treatment group, country, and baseline score as covariates.
Noninferiority of parecoxib to ketoprofen was declared if the lower bound of the 95% confidence interval (CI) for the
difference between the two groups excluded the pre-established margin of 10 mm for the primary endpoint.

Results: Baseline demographics were similar. The mean (SD) mPID30 min was 33.84 (24.61) and 35.16 (26.01) for
parecoxib and ketoprofen, respectively. For treatment difference (parecoxib-ketoprofen) the lower bound of the 95% CI
was 6.53. The mean change from baseline in VAS 30 minutes after study medication was ~43 mm; AEs were comparable
between treatments.

Conclusions: Parecoxib is as effective as ketoprofen in the treatment of pain due to acute renal colic, is well tolerated

and has a comparable safety profile.
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INTRODUCTION

Acute renal colic or nephrolithiasis occurs
when mineral or organic solids pass though the upper
urinary tract and obstruct the urinary flow (1). It is
a common, often recurrent condition with an annual
incidence of 1-2 cases per 1000 and a lifetime risk

that is greater in men than women (between 10-20%
and 3-5%, respectively) (2). Patients usually pres-
ent with a sudden onset of severe urinary pain that
radiates from the flank to the groin and requires im-
mediate treatment (within 30 minutes of the onset of
symptoms) (1). In addition to severe pain, the main
signs and symptoms of renal colic include nausea,
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vomiting, hypertension, swollen abdomen, fever and
chills and hematuria.

Pain relief often takes the form of a nonse-
lective, nonsteroidal anti-inflammatory drug (nsN-
SAID) or an opioid (1). Nonselective NSAIDs such
as ketoprofen reduce pain and inflammation by in-
hibiting the cyclooxygenase (COX) enzyme (3). The
COX enzyme exists in two distinct isoforms: COX-
1, the primary site of action for nsSNSAIDs, is present
in many tissues and is necessary for physiological
(homeostatic) functions such as gastric mucosal pro-
tection and normal platelet aggregation (4,5); COX-
2 is an inducible form of the COX enzyme and is
expressed locally in inflamed tissues (6,7). Although
nsNSAIDs have been shown to be effective for acute
and chronic pain relief, a number of adverse events
(AEs) have been associated with their use. Common
side effects from their use include rash, headaches,
dizziness, drowsiness, abdominal pain, nausea, diar-
rhea, constipation and the retention of fluid.

Parecoxib, an injectable COX-2 selective
NSAID, is currently the only available nonopioid
analgesic and anti-inflammatory agent indicated for
parenteral use that does not interfere with platelet
aggregation (8,9). As parecoxib is intended for the
short-term treatment of acute pain it may, therefore,
offer advantages versus nsNSAIDs in the treatment
of acute renal colic; however, to date, no clinical
studies have evaluated the use of parecoxib in acute
pain due to renal colic.

The objective of this study was to com-
pare the analgesic efficacy and safety of parecoxib
40 mg intravenous (i.v.) administration versus ke-
toprofen 100 mg i.v. to demonstrate noninferiority
of parecoxib related to ketoprofen for reducing pain
during an acute renal colic attack.

MATERIALS AND METHODS

Study Population

Subjects aged 18-65 years, with a confirmed
diagnosis of renal colic either prior to or after ran-
domization (as confirmed by radiography, i.v. py-
elogram, helical computed tomography, magnetic
resonance imaging, ultrasonography, or who had a
diagnosis of renal colic confirmed by the subject’s
self-reported spontaneous elimination of the kidney

stone at any time during the study) who presented
with moderate to severe pain (baseline pain intensity
[PI] score on a 100-mm visual analog scale [ VAS] of
> 50 mm and “moderate to severe” on a PI categori-
cal scale) were eligible for inclusion in this study.
All subjects provided written informed consent be-
fore entering the trial.

Subjects were excluded if they had signifi-
cant renal or hepatic conditions (other than uncom-
plicated kidney stones), acute pain (other than renal
colic), had been a recipient of a renal allograft, or
were being treated for a urinary tract infection, py-
elonephritis or clinical suspicion of such infection.
In addition subjects were excluded if they had: a
history of active peptic ulceration, active dyspep-
sia, gastrointestinal bleeding (i.e. Crohn’s disease
or ulcerative colitis), and an esophageal, gastric or
duodenal ulcer within 1 month prior to the screening
evaluation.

The study was conducted in accordance
with the ethical principles outlined in the Declara-
tion of Helsinki, International Conference on Har-
monisation (ICH) Good Clinical Practice Guidelines
and local regulatory requirements. The protocol was
approved by the local institutional review boards
and independent ethics committees and all subjects
provided written informed consent. The ClinicalTri-
als.gov identifier is NCT00553605.

Study Design

This study was a phase i.v., multicenter, ran-
domized, double-blind, double-dummy, compara-
tive, active-controlled study to assess the analgesic
activity and safety of i.v. doses of parecoxib 40 mg
relative to i.v. doses of ketoprofen 100 mg for the
treatment of renal colic in outpatients presenting at
emergency room settings and was designed to show
noninferiority of parecoxib related to ketoprofen.

Subjects were stratified by baseline PI into
those with moderate or severe pain, according to the
categorical PI scale. Using a computer-generated,
block randomization schedule (block size 4), sub-
jects were randomized 1:1 within each stratum and
each study site to receive parecoxib 40 mg i.v. (n
= 174) plus placebo or ketoprofen 100 mg i.v. (n =
164) plus placebo. To ensure both physicians and
nurses were blinded to treatment, the randomiza-
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tion schedule was distributed in a sealed envelope
to the pharmacist in charge of preparation and dis-
pensing of the study drug. Subjects were evaluated
at screening, initiation of drug infusion (time 0), and
at 15, 30, 45, 60, 90 and 120 minutes after study drug
administration; follow-up was conducted 24 hours
after discharge. If required, rescue medication (i.v.
morphine) was allowed.

Efficacy Assessments

The primary efficacy variable was the mean
pain intensity difference (PID) at 30 minutes after
administration of study medication (mPID, ) as-
sessed by VAS for the per-protocol (PP) population.
The mPID, . for each subject is the sum of the PID
at 15 minutes (VAS at baseline - VAS at 15 min-
utes) and at 30 minutes (VAS at baseline - VAS at 30
minutes), divided by two. This represents the mean
reduction in PI across 30 minutes.

Secondary endpoints included: 1) PI as-
sessed through VAS scores at all time points; 2) PID
- change from baseline in VAS scores - at all time
points; 3) mean PID at 120 minutes after the admin-
istration of study medication (mPID,,, . );
mPID , = 15(PID +PID,+ PID -+ PID,)*30(PID,+PID,,))

120

4) response in PI (decrease of > 20 mm on
the pain VAS score) at 30 minutes; 5) pain relief
(PR) at 30 and 120 minutes; 6) sum of time inter-
val weighted PR scores through 120 minutes (TOT-
PARIZOmin) - TOTPARIZOmin: 30 PR}Omin+9OPR120min ; 7)
subjects’ global evaluation of study medication at 30
and 120 minutes, and at day 2; 8) physician’s global
evaluation of study medication at 30 and 120 min-
utes, and at day 2; and 9) time to rescue medication
up to 120 minutes.

The PP population was used for the analy-
sis of the primary efficacy variable and included all
subjects from the modified intent-to-treat (mITT)
population who also satisfied the following criteria:
1) had no major pre-existing protocol violations; 2)
received the appropriate dose of study medication;
3) had valid baseline (time 0), 15- and 30-minute
VAS pain assessments according to the protocol; 4)
did not take rescue medication during the first 30

minutes; and 5) had a confirmed diagnosis of neph-
rolithiasis or ureterolithiasis. The mITT population
included all randomized subjects who took at least
one dose of study drug and provided at least one
postbaseline pain assessment. The mITT population
was used for the analysis of all secondary efficacy
endpoints.

Safety Assessments

The safety population included all subjects
who were randomized and received at least one dose
of study medication.

Statistical Analysis

The trial was intended to show noninferiority
of parecoxib versus ketoprofen. Using a sample size
of 168 subjects per group and assuming a standard
deviation of 25 mm and a Type I error rate of 0.050,
the trial had 80% power to reject the null hypothesis
(that parecoxib and ketoprofen were not equivalent)
in favor of the alternative hypothesis of noninferi-
ority. Noninferiority would have been declared for
parecoxib if the lower bound of the two-sided 95%
confidence interval (CI) of the treatment difference
(parecoxib - ketoprofen) was greater than - 10 mm.
The CI of the treatment difference was generated
from the least squares means of an analysis of cova-
riance (ANCOVA) model with terms for treatment,
baseline VAS scores and country. All continuous
variables were analyzed using this type of ANCOVA
model. The Cochran-Mantel-Haenszel method with
Ridits score (controlling for country) was used for
the analysis of categorical variables; Kaplan-Meier
techniques and log-rank tests were used for the anal-
ysis of the time to rescue medication.

RESULTS

Subjects

The study was conducted at 16 centers
(emergency departments at orthopedic hospitals and
general hospitals, and general practices) in Latin
America (Brazil, Chile, Costa Rica, Ecuador, Hon-
duras and Peru) between June 2007 and June 2009.
Three hundred forty subjects were randomized to
treatment, of which 338 received study medication
and 333 (98.5%) completed the study (Figure-1). A

699



Parecoxib for Acute Renal Colic

Figure 1 — Subject disposition.
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“One subject was excluded from the efficacy analysis (mITT) for the parecoxib group due to absence of any postbaseline assessment.

total of 10 (5.7%) subjects from the parecoxib group
and 14 (8.5%) subjects from the ketoprofen group
were excluded from the primary analysis because
they did not have a confirmed diagnosis of renal col-
ic. One subject in the parecoxib group and three sub-
jects in the ketoprofen group discontinued the study
because they did not meet the entrance criteria and
one subject in the parecoxib group discontinued due
to infusion problems (Figure-1). Demographics and
clinical characteristics of subjects at randomization
were similar in both treatment groups (Table-1). The
majority of subjects were aged 18-64 years (99.1%),
63.0% of subjects were male and 58.9% were white
(Table-1). In addition, 60.3% and 57.3% of subjects
in the parecoxib and ketoprofen groups, respective-
ly, had severe pain at screening.

Efficacy Results
The noninferiority criterion was met for the
primary efficacy endpoint, the mPID The 95%

30min”

CI of the treatment difference (parecoxib - ketopro-
fen) was -6.53; 4.30 and it excluded the noninferi-
ority margin of -10 mm (Table-2). There were no
significant differences observed between the treat-
ment groups with regard to the secondary efficacy
endpoints.

There were no significant differences ob-
served between the two treatment groups with re-
gard to pain VAS scores at any time (Figure-2).

The average mPID , . of both treatment
groups was approximately 52 mm (SD of ~26) and
~77% of subjects had a decrease of at least 20 mm
on the pain VAS score at 30 minutes.

Although differences between treatment
groups were not statistically significant, more sub-
jects in the parecoxib group reported “a lot” or
“complete” pain relief at minute 30: 61% of subjects
in the parecoxib group and 55% of subjects in the
ketoprofen group. The percentage of subjects who
reported “a lot” or “complete” pain relief by minute
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Table 1 — Summary of baseline demographic characteristics.

Parecoxib Ketoprofen
n=174) (n=164)
Gender, number (%) of subjects
Male 110 (63.2) 103 (62.8)
Female 64 (36.8) 61(37.2)
Age, years
Mean (SD) 38.6 (10.3) 40.1 (12.1)
Range (minimum-maximum) 16-69 19-71
Ethnicity, number (%) of subjects
White 99 (56.9) 100 (61.0)
Black 2(1.1) 3(1.8)
Asian 2(1.1) 3(1.8)
Other 71 (40.8) 58 (35.4)
Weight, kg
Mean (SD) 75.4 (15.1)* 74.4 (15.3)
Range (minimum-maximum) 46-130° 50-125
Categorical Pain Scale, number (%) of subjects
Moderate Pain 69 (39.7) 70 (42.7)
Severe Pain 105 (60.3) 94 (57.3)
n = number of subjects; SD = standard deviation
“n=172
Table 2 - Mean pain intensity difference at minute 30 by VAS (mm) for the PP population.
Parecoxib Ketoprofen
(n = 156) (n=141)

Mean (SD) 33.84 (24.61)

35(-32,92)

35.16 (26.01)

Median (minimum, maximum) 31 (-43,98)

LS Mean (SE) 34.147 (3.35) 35.266 (3.46)
Parecoxib-ketoprofen

LS Mean (SE)* -1.12 (2.75)

95% CI* -6.53,4.30

n = number of subjects; SD = standard deviation; LS = least squares; SE = standard error; CI = confidence interval; VAS = visual
analog scale; PP = per-protocol

“ Based on ANCOVA model with terms for treatment group, country and baseline as covariates.

120 in the parecoxib and ketoprofen groups was 88%
and 91% respectively. ence was not statistically significant.

Subjects treated with parecoxib reported a The percentage of subjects that assessed the
slightly higher mean (+ SD) score for TOTPAR , .~ medication as “good” or “excellent” at minute 30,
than subjects in the ketoprofen group (365.6 +122.8  minute 120 and day 2 time points, was 81%, 86%

vs. 355.0+ 126.1, respectively); however, this differ-
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Figure 2 — Mean (SD) of the change from baseline in pain VAS (mm) scores at all time points for the mITT population.
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and 90% for the parecoxib group and 83%, 87% and
86% for the ketoprofen group, respectively. Again,
no significant treatment differences were observed.

Similarly the physician’s assessment of the
medication was “good” or “excellent” at minute 30,
minute 120 and day 2 time points for 81%, 87% and
89% for the parecoxib group and 79%, 86% and 86%
for the ketoprofen group, respectively.

The time to rescue medication was similar
for both treatment groups. Twenty-six subjects took
rescue medication up to 120 minutes after the admin-
istration of study medication in the parecoxib group
compared with 25 subjects in the ketoprofen group.
For both treatments, more than one-half of these sub-
jects took the rescue medication within 60 minutes
of dosing.

Safety

The incidence of AEs was similar for the
two treatment groups. In the parecoxib group 25.9%
of subjects experienced a total of 56 AEs; for the ke-
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-61.4 (25.4)
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toprofen group 28.0% of subjects experienced a total
of 63 AEs. Overall, AEs were mainly mild or moder-
ate in severity. A total of 16 subjects reported seri-
ous AEs; eight in each group (4.6% in the parecoxib
group and 4.9% in the ketoprofen group); none were
considered by the investigator to be related to study
drug and all resolved. No deaths were reported in
either treatment group.

Pain (preferred terms pain, abdominal pain,
renal colic and renal pain) was the most frequently
reported AE, experienced by 8% of subjects in the
parecoxib group and 12.8% of subjects in the ketopro-
fen group (Table-3); again, none of these pain episodes
was considered to be treatment-related. Although nau-
sea was the second most frequently reported AE only
two subjects in the parecoxib group and three subjects
in the ketoprofen group experienced nausea that was
considered to be treatment-related.

In terms of treatment-related AEs, dizzi-
ness was the most frequently reported. Furthermore,
dizziness was more frequently reported for sub-
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Table 3 - Most frequently reported adverse events by preferred term.

Number (%) of Subjects With Preferred Term AE Parecoxib Ketoprofen
n=174) (n=164)
All Causality Treatment-related All Causality Treatment-related

Pain, abdominal pain, renal colic, or renal pain 14 (8.0) 0 21(12.8) 0

Nausea 7 (4.0) 2(1.1) 5(3.0) 3(1.8)
Dizziness 7 (4.0) 5(2.9) 2(1.2) 1 (0.6)
Vomiting 4(23) 1(0.6) 5(3.0) 2(1.2)
Headache 3(1.7) 2(1.1) 424 3(1.8)
Flatulence 0 0 4(2.4) 3(1.8)

AE = adverse event; n = number of subjects

Table shows adverse events reported for more than 2% of subjects (all causality) in at least one treatment group.

jects treated with parecoxib (2.9%) than ketoprofen
(0.6%). Worsening of renal colic was reported by
2.9% of subjects in the parecoxib group and by 4.3%
of subjects in the ketoprofen group.

DISCUSSION

A common cause of acute severe pain, renal
colic requires rapid medical attention, often prior to
a diagnosis being made. Strong opioids such as mor-
phine are commonly used in the treatment of pain as-
sociated with renal colic; however, although highly
effective, opioids can cause a number of serious side
effects in the central nervous system (i.e. dizziness,
somnolence, respiratory depression, confusion and
addiction), which may limit their use in the long-term.

Current evidence suggests that, like opioids,
nsNSAIDs are efficacious in controlling the signs
and symptoms of renal colic (1); those drugs reduce
urinary system distension and the associated pain
through the inhibition of prostaglandins (10). As
nsNSAIDs lack the addiction risk and known side
effects of opioids, they may be the preferred treat-
ment choice for the majority of patients with acute
pain due to renal colic.

The COX-2 selective NSAID parecoxib has
also been used in the treatment of acute pain; how-
ever, unlike ketoprofen, parecoxib -another largely
used drug to treat pain associated with renal colic-

does not cause inhibition of platelet function (11,12)
and, thus, avoids the risk of bleeding. In contrast to
certain parenteral NSAID formulations that require
setting up a slow i.v. infusion, parecoxib can be in-
jected rapidly and directly into a vein; a useful prop-
erty in the busy emergency room setting.

Phillips and colleagues have previously
evaluated the use of celecoxib, the only other cur-
rently approved COX-2 selective NSAID available
for the management of acute renal colic (13). In this
prospective, randomized, controlled clinical trial of
53 patients they found that there were no significant
differences between celecoxib and placebo for either
pain scores or narcotic requirements (13). However
in our study, reporting here for the first time the use
of parecoxib in this study population, and based on
the findings of the primary analysis, parecoxib was
shown to be noninferior to ketoprofen in the treat-
ment of acute pain due to renal colic. In addition,
there were no significant treatment differences be-
tween parecoxib and ketoprofen for any of the sec-
ondary efficacy endpoints.

Parecoxib was well-tolerated in this study
and demonstrated a comparable safety profile to
ketoprofen. Although there were no obvious safe-
ty concerns relating to the administration of either
parecoxib or ketoprofen in this study, previous re-
ports suggest that parecoxib is associated with fewer
side effects than ketoprofen (8.9).
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One of our main study limitations was that
many patients with severe pain were unable to tol-
erate their pain for long enough to be able to read
and sign the informed consent form prior to re-
ceiving pain-relief medication. As a result, many
of these patients took additional medications and
were, therefore, ineligible for enrollment in the
study, which could have potentially created a se-
lection bias.

CONCLUSIONS

Parecoxib is as effective as ketoprofen in the
treatment of pain due to acute renal colic, is well tol-
erated and has a comparable safety profile.
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