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Abstract
Background: The aim of this study was to evaluate the long-term efficacy and tolerability of
etoricoxib, a COX-2 selective inhibitor, in osteoarthritis (OA) patients.
Methods: A double-blind, randomized, multicenter study was conducted in 617 patients with OA
of the knee. The base study was 14 weeks in duration and consisted of 2 parts; in Part I (6 weeks),
patients were allocated to once daily oral etoricoxib 5, 10, 30, 60, 90 mg or placebo. In Part II (8
weeks); the placebo, etoricoxib 5 and 10 mg groups were reallocated to etoricoxib 30, 60, or 90
mg qd or diclofenac 50 mg t.i.d. Treatment was continued for consecutive 12 and 26 week
extensions. Primary efficacy endpoints were the WOMAC VA 3.0 pain subscale and investigator
global assessment of disease status. Safety and tolerability were assessed by collecting adverse
events throughout the study.
Results: Compared with placebo, the etoricoxib groups displayed significant (p < 0.05), dosedependent efficacy for all primary endpoints in Part I; efficacy was maintained throughout the 52
weeks of the study. During the 46-week active-comparator controlled period, the etoricoxib
groups demonstrated clinical efficacy that was similar to that of diclofenac 150 mg and was generally
well tolerated, with a lower incidence of gastrointestinal (GI) nuisance symptoms compared with
diclofenac (13.1, 14.7, and 13.5% for etoricoxib 30, 60, and 90 mg, respectively compared with
22.5% for diclofenac).
Conclusion: In this extension study, etoricoxib, at doses ranging from 30 to 90 mg, demonstrated
a maintenance of significant clinical efficacy in patients with OA through 52 weeks of treatment.
Etoricoxib displayed clinical efficacy similar to diclofenac 150 mg and was generally well tolerated.

Background
Osteoarthritis (OA) is a disorder that involves softening
and disintegration of articular cartilage, vascular conges-

tion and increased osteoblastic activity in the subarticular
bone, new bone or cartilage growth at the joint margins,
and capsular fibrosis. These factors often lead to pain, a
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common complaint among patients with OA. Other complaints include stiffness, swelling, deformation, and loss
of function in affected joints. Appropriate treatment of
OA is important in maintaining patients' mobility and
overall quality of life as the disorder can lead to severe
functional impairment and disability [1,2].
Patients with OA are commonly treated with analgesic
agents that inhibit the cyclooxygenase (COX) enzymes.
These treatments include nonselective nonsteroidal antiinflammatory drugs (NSAIDs) and COX-2 selective inhibitors [3]. Two COX isoforms, COX-1 and COX-2, are recognized; NSAIDs and COX-2 selective inhibitors exert
their analgesic action by inhibiting COX-2 while inhibition of COX-1 can lead to gastrointestinal (GI) toxicity.
Etoricoxib is a COX-2 selective inhibitor with anti-inflammatory and analgesic efficacy comparable to nonselective
NSAIDs in a number of disease and treatment settings [4].
In a previously reported, 2-part, 14-week placebo and
active comparator controlled trial, etoricoxib demonstrated clinical improvement that was significantly superior to placebo and similar to diclofenac 50 mg tid [5].
Two consecutive study extensions were conducted following the base study for a total of 52 weeks of treatment. The
purpose of this report is to evaluate the maintenance of
efficacy and tolerability of etoricoxib over 52 weeks of
treatment.

Methods
This study (Protocol 007) was conducted in 55 centers in
the United States. The study protocol and procedures were
approved by local Institutional Review Boards of each
study center. All patients gave written informed consent
prior to participation in the original study and before continuation in each study extension.
Entry criteria
Eligible patients for the base study were a minimum of 40
years old and had both clinical and radiographic evidence
of OA of the knee with symptoms for at least 6 months
prior to study entry, and met American Rheumatism Association (ARA) functional class I, II or III. All patients
required NSAID therapy for 25 of the 30 days prior to the
screening and were required to meet predefined clinical
flare criteria in order to be eligible for allocation [5].
Patients were eligible for the extension studies if they successfully completed the original base study, and they had
to have completed the first extension without protocol
violation to be eligible for the second extension.

Exclusion criteria for the base study included: significant
renal impairment (calculated creatinine clearance <30
mL/min); clinically significant abnormalities on screening physical or laboratory examinations; class III/IV
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angina or uncontrolled congestive heart failure; uncontrolled hypertension; stroke or a transient ischemic attack
within 2 years; active hepatic disease; a history of recent
neoplastic disease, acute meniscal injury to the study joint
within 2 years of study entry; arthroscopy in the study
joint within 6 months of study entry; weight in excess of
280 pounds (120 kg) or allergy to acetaminophen or conventional NSAIDs. Patients were also excluded if they
required systemic corticosteroids, warfarin, low-dose aspirin or ticlopidine, or if they had required intra-articular
steroids for joints other than the study joint within the
month prior to study entry or to the study joint in the 2
months prior to study entry. For the extension periods
reported here, patients who experienced an AE that led to
discontinuation from study therapy during a previous
treatment period or were considered protocol violators
were excluded from participation.
Study design
The base study was a 2-part, 14-week, parallel-group study
which was followed by 2 consecutive, double-blind,
active-comparator-controlled extensions (12 and 26
weeks, respectively). Part I of the base study was placebocontrolled; part II and the 2 extensions were active-comparator controlled. The base study was conducted to
define the clinically active dose range of etoricoxib in
patients with OA; the extension studies were conducted to
evaluate the safety, tolerability and observe the efficacy of
etoricoxib over an additional 38 weeks. With the base and
extension studies, patients could have participated for a
total of up to 52 weeks.

Following discontinuation of previous therapy and a subsequent flare of clinical OA symptoms, eligible patients
with OA of the knee were randomized to receive placebo,
etoricoxib 5, 10, 30, 60, or 90 mg daily for 6 weeks (part
I) according to a computer generated allocation schedule.
Patients continued in Part II for an additional 8 weeks in
which patients who were on placebo, etoricoxib 5, or 10
mg were given diclofenac 150 mg or etoricoxib 30 mg.
Additionally, 50% of patients who were on etoricoxib 30
mg in part I continued on the same treatment while the
other 50% were given etoricoxib 60 mg. Similarly, 50% of
patients on etoricoxib 60 mg in part I continued on the
same treatment while the other 50% were given etoricoxib
90 mg. Patients taking etoricoxib 90 mg in Part I continued on the same treatment (Figure 1). Upon completion
of the 14 week base study, patients continued to receive
the same treatment throughout the extension studies as in
Part II (Figure 1). The treatment groups for Part I and II
and all subsequent extensions were pre-assigned at randomization; blinding of patients and study staff was maintained throughout [5].
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Active-comparator controlled period (46 weeks)

Part I of base study(6-Weeks)
Placebo (N=60)

Part II of base study
(8-Weeks)

Extension Studies
(38-Weeks)

Diclofenac 150 mg (N=102)

Diclofenac 150 mg (N=83)

50%
Etoricoxib 5 mg (N=117)

N=252
50%

Etoricoxib 10 mg (N=114)

Etoricoxib 30 mg (N=198)

Etoricoxib 30 mg (N=148)

Etoricoxib 60 mg (N=102)

Etoricoxib 60 mg (N=78)

Etoricoxib 90 mg (N=148)

Etoricoxib 90 mg (N=118)

50%
Etoricoxib 30 mg (N=102)

N=94
50%

50%
Etoricoxib 60 mg (N=112)

N=103
50%

Etoricoxib 90 mg (N=112)

N=101

100%

FigureDesign
Study
1
Study Design. The patient flow during the entire 52-week
period is illustrated. The efficacy and safety evaluation for
this report is based on data from the 46-week active-comparator controlled period.

Efficacy and safety assessments
The efficacy data reported here are for the 46-week active
comparator controlled period (Weeks 6 to 52), during
which efficacy assessments were made at Treatment
Weeks 6, 8, 14, 20, 26, 34, 42, and 52. However, the efficacy over the entire 52-week period (base study and extension period) is also shown to assess the maintenance of
effect over the entire treatment period for the subset of
patients who received the same treatment for the entire
52-week period. Efficacy was evaluated using the following two primary endpoints for the active comparator controlled period: the Western Ontario and McMaster
Universities OA index (WOMAC) VA 3.0 Pain Subscale
(100 mm Visual Analog Scale [VAS] ;0 = no pain and 100
= extreme pain) and Investigator Global Assessment of
Disease Status (0 – 4 point scale; where 0 = very well and
4 = very poor).

Safety and tolerability data reported here are also from the
active-comparator controlled period for patients received
the same study medication for up to 46 weeks, Week 6 to
52. As with efficacy, safety evaluations were made at study
visits on Treatment Weeks 6, 8, 14, 20, 26, 34, 42, and 52.
Vital signs were monitored at each of these visit. Laboratory studies including a complete blood count (CBC),
serum chemistry panel, and urinalysis were performed at
each visit. Clinical and laboratory AEs were recorded

throughout the study; the investigator assessed the relation of AEs to study medication, the outcome of the AE,
and any action taken. Identification and evaluation of AEs
by the investigator, including those deemed to be "serious" according to regulatory definitions, were done while
still blinded to study treatment.
Statistical analysis
Treatment response was assessed mainly through interpretation of graphical presentations. For each efficacy
endpoint, these graphs represented the least-squares
mean (LS Mean) changes from baseline and the corresponding standard errors at each time point. LS mean
changes were estimated from an analysis of covariance
(ANCOVA) model with treatment sequence as the main
factor and baseline value (at the Flare/Randomization
Visit) as a covariate. The efficacy analyses were based on a
modified intention-to-treat principle where all patients
who entered the first extension, had a baseline value and
at least one post-baseline measurement in the analysis
period were included. For efficacy, missing values were
imputed by the last value measured prior to that visit (lastvalue-carried-forward method). However, the efficacy values measured in part II of the base study were not carried
forward to the first extension. The two extensions were
assessed as one continuous treatment period, and all
patients who entered the first extension were included in
the efficacy and safety analyses.

The maintenance of efficacy over 52 weeks was evaluated
based upon the subgroup of patients who received the
same treatment and dose throughout the entire study (i.e.
from the start of the base study to the end of the extension
studies, which include only patients taking etoricoxib 30,
60, and 90 mg over 52 weeks). The LS mean changes from
baseline (observed value at the Flare/Randomization visit
of the base study) were plotted and tabulated for these 3
subgroups of patients from the Screening Visit to Week
52.
The following AEs were prespecified for evaluation:
patients with one or more clinical AEs; drug-related clinical AEs; serious clinical AEs (i.e. any AE that results in
death, is life threatening, results in persistent or significant
disability, prolongs an existing inpatient hospitalization,
or any event that jeopardizes the patient based on appropriate medical judgment); clinical AEs resulting in discontinuation of therapy; digestive system AEs (including
abdominal pain) resulting in discontinuation of therapy;
lower extremity edema AEs; discontinuations due to lower
extremity edema AEs; hypertension AEs resulting in discontinuation of therapy; and AEs related to congestive
heart failure, pulmonary edema, or cardiac failure. GI nuisance symptoms (i.e. abdominal pain, acid reflux, dyspepsia, epigastric discomfort, heartburn, nausea, and
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Table 1: Baseline Patient Characteristics at Randomization (Patients Entering the Active Comparator Controlled Period – Weeks 6–
52)

Etoricoxib

Gender
Female
Male
Mean age in years (SD)
Race
White
Black
Hispanic
Native American
Mean Duration of OA in years (SD)
ARA Function Class
Class I
Class II
Class III
WOMAC Pain Subscale (100 mm VAS† [Mean (SD)]
Investigator Global Assessment of Disease Status (0 to 4
Likert Scale) [Mean (SD)]
†0

Diclofenac

30 mg
(N = 198)
n (%)

60 mg
(N = 102)
n (%)

90 mg
(N = 148)
n (%)

150 mg
(N = 102)
n(%)

141 (71.2)
57 (28.8)
61.9 (10.4)

75 (73.5)
27 (26.5)
62.3 (10.2)

100 (67.6)
48 (32.4)
60.6 (9.6)

79 (77.5)
23 (22.5)
62.3 (10.4)

176 (88.9)
15 (7.6)
7 (3.5)
0 (0.0)
7.8 (7.9)

89 (87.3)
6 (5.9)
5 (4.9)
2 (2.0)
7.5 (6.6)

131 (88.5)
10 (6.8)
7 (4.7)
0 (0.0)
7.8 (7.4)

93 (91.2)
6 (5.9)
2 (2.0)
1 (1.0)
7.5 (7.1)

25 (12.6)
134 (67.7)
39 (19.7)
68.4 (17.0)
2.9 (0.6)

12 (11.8)
72 (70.6)
18 (17.6)
68.2 (17.7)
2.8 (0.7)

25 (18.6)
95 (65.7)
27 (18.4)
67.7 (16.9)
2.9 (0.6)

19 (18.6)
67 (65.7)
16 (15.7)
69.8 (16.1)
2.8 (0.7)

to 100 mm Visual analogue scale.

vomiting), adverse experiences that are common among
patients who use nonselective NSAIDs, were examined.
Also, laboratory parameters that were prespecified for
evaluation included hemoglobin, hematocrit, alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), and serum creatinine.

of clinical importance, which was defined as 10 mm on
the VAS WOMAC Pain Subscale or 0.5 Likert units on the
Investigator Global Assessment of Disease Status [5]. Furthermore, this degree of improvement was maintained at
a relatively constant level during the two extension periods for all active treatment groups (Figure 3).

Results

To demonstrate the consistency of efficacy in patients on
the same etoricoxib treatment over the 52-week treatment
period, results for the subset of patients who received the
same treatment for the entire 52-week period are also provided (Figure 4). The maximal treatment effect was
reached during the base study at the end of Week 6 for the
30, 60, and 90 mg etoricoxib groups and maintained
throughout the 52-week treatment period for the two primary endpoints, with small differences in efficacy favoring the 60 mg group [5].

There were 617 patients enrolled into the base study. Of
these 617 patients, 550 patients entered part II (the beginning of the active-comparator controlled period) and 427
patients completed Part II and entered the first extension.
Among the 550 patients who entered the active comparator controlled period, 198, 102, 148, and 102 patients
received 30, 60, and 90 mg etoricoxib daily and 50 mg
diclofenac three times daily, respectively. At randomization, there were no clinically meaningful differences in
baseline characteristics between the treatment groups
(Table 1). The mean age was 62 years, 72% of the patients
were women, and mean duration of OA of the knee was
7.4 years. During the active comparator controlled period,
the most common reasons for discontinuation were clinical AEs (Figure 2).
Efficacy
Over the 46-week active comparator controlled period,
etoricoxib 30, 60, and 90 mg had similar efficacy compared with diclofenac 150 mg (Figure 3). For both primary efficacy endpoints, the degree of clinical
improvement relative to baseline was at or above the level

Safety
During the 46-week active-comparator controlled period,
etoricoxib 30, 60, and 90 mg and diclofenac 150 mg were
generally well tolerated, consistent with previously
reported results for Part 1 of the base study (Table 2). The
incidence of clinical AEs was similar among the treatment
groups. Clinical AEs determined by the investigator
(blinded) to be possibly, probably, or definitely drugrelated were slightly greater in the etoricoxib 90 mg and
diclofenac 150 mg groups (23.0% and 24.5%, respectively) compared with etoricoxib 30 mg (17.2%) and etoricoxib 60 mg (17.6%). More patients in the diclofenac
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617
Patients
Entered the Base
Study

550
Patients
Entered Active
Comparator
Controlled Period

Discontinued due to
Lack of Efficacy†

Discontinued due to
Clinical AE†

Discontinued due to
Laboratory AE†

30 mg
Etoricoxib
N = 198

60 mg
Etoricoxib
N = 102

90 mg
Etoricoxib
N = 148

150 mg
Diclofenac
N = 102

21
(10.6%)

12
(11.8%)

12
(8.1%)

7
(6.9%)

6
(3.0%)

6
(5.9%)

10
(6.8%)

12
(11.8%)

1
(0.5%)

0
(0.0%)

1
(0.6%)

5
(4.9%)

19
(9.6%)

9
(8.8%)

17
(11.5%)

10
(9.8%)

105
(53.0%)

56
(55.0%)

80
(54.1%)

47
(46.1%)

Discontinued due to

Other Reasons†‡

Completed up to 52
weeks

Figure accounting
Patient
2
Patient accounting. † Number represents any patient who discontinued during the active comparator controlled period.
Percent is calculated using the number of patients that
entered the first extension as the denominator. ‡ Other Reasons include lost to follow-up, patient moved, patient withdrew consent, or protocol deviation.

group discontinued due to an AE (11.8%) compared with
the etoricoxib groups (3.0 to 6.8%).
A higher percentage of patients in the diclofenac group
had GI nuisance symptoms (26.6%) than in the etoricoxib groups (16.5%, 16.7%, and 14.9% in the 30, 60,
and 90 mg etoricoxib groups, respectively). Consistent
with this, the percent of patients who discontinued due to
these GI nuisance symptoms was higher in diclofenac
(4.0%) than in the etoricoxib groups (0.0%, 1.0%, and
2.1% in the 30, 60, and 90 mg etoricoxib groups, respectively; Table 2). One patient (etoricoxib 90 mg) had a gastric ulcer during the 52 week period. This patient had a
prior history of esophagitis and gastric erosion. There
were no other reports of patients with GI perforations,
ulcers, or bleeding events.

Lower extremity edema was reported for 4.5, 3.9, and
3.4% in the 30-, 60-, and 90-mg etoricoxib groups, respectively and 2.0% in the diclofenac group. There was evidence for a dose-related trend in the proportion of
patients with hypertension: 2.0, 2.9, and 5.4% in the 30,
60, and 90 mg etoricoxib groups, respectively and 4.9% in
the diclofenac group. One patient in the etoricoxib 30 mg
group discontinued due to lower extremity edema and
one patient in each of the following treatment groups discontinued due to hypertension: etoricoxib 30 and 90 mg
and diclofenac. One patient (etoricoxib 60 mg) who had
an AE that consisted of mild congestive heart failure and
was felt by the investigator to not be drug related, continued on the study and recovered.
There was one confirmed CV thrombotic event during the
active-comparator controlled period; a cerebrovascular
accident occurred in a patient taking diclofenac 150 mg.
The event was deemed to not be drug-related and the
patient was discontinued from the study after being put
on low-dose aspirin therapy (an excluded medication).
Laboratory AEs were reported for 5.6, 5.0, 9.6, and 18.6%
in the 30, 60, and 90 mg etoricoxib and 150 mg diclofenac
groups, respectively during the active-comparator controlled period (Table 3). Drug-related laboratory AEs were
reported for 2.0, 0.0, 4.1, and 11.8 % in the 30, 60, and 90
mg etoricoxib and 150 mg diclofenac groups, respectively.
The most frequently reported laboratory AEs were
increased levels of ALT and AST, which accounted for
much of the higher incidence of laboratory AEs in the
diclofenac group. Elevated levels of these enzymes were
reported in a greater percent of patients in the diclofenac
group (10.8%) versus the etoricoxib groups (1.0 to 2.1%)
(Table 3). Three patients on diclofenac discontinued due
to ALT/AST increases compared with no patients in the
etoricoxib group. The largest change from baseline in ALT
was observed at Week 20 in the diclofenac group (42.4%).
Mean ALT decreased in subsequent weeks in the
diclofenac group (6.6% above baseline at Week 52). Mean
AST was also higher in the diclofenac group vs. the etoricoxib groups, but decreased over time. Two patients on
etoricoxib (1 in the 30 mg group and 1 in the 90 mg
group) and one patient on diclofenac 150 mg discontinued due to an increase in serum creatinine. Serum creatinine returned to baseline following discontinuation of
study medication in these three patients.
In addition to the analysis of patients during the activecomparator controlled period, safety data is presented
showing rates of most common AEs and AEs of special
interest (GI and renovascular AEs) per 100 patient-years
for all patients treated with etoricoxib 30, 60, or 90 mg or
diclofenac in either the placebo-controlled or active comparator-controlled periods (this includes patients that
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Investigator Global Assessment of
Disease Status (0 to 4 Likert Scale)

A

8

14

20

26

34

42

52

Weeks Postrandomization

Mean Change +/- SE

Mean Change +/- SE

WOMAC Pain Subscale (100 mm VAS)
5
0
-5
-10
-15
-20
-25
-30
-35
-40
-45
-50
-55

0.2
0.0
-0.2
-0.4
-0.6
-0.8
-1.0
-1.2
-1.4
-1.6
-1.8
-2.0
-2.2
-2.4

B

8

14

20

26

34

42

52

Weeks Postrandomization

Figure 3efficacy endpoints from during the active comparator controlled period (weeks 6 to 52)
Primary
Primary efficacy endpoints from during the active comparator controlled period (weeks 6 to 52). This is a comparison of etoricoxib 30, 60, and 90 mg with diclofenac 150 mg during the active comparator controlled extension periods. LS Mean Change
from Baseline (Randomization) is shown. Modified intention-to-treat approach with last value carried forward was used. The
number of patients at later visits (≥34 weeks) was small. Data should, therefore, be interpreted with caution. SE = Standard
error.
= 30 mg etoricoxib;
= 60 mg etoricoxib;
= 90 mg etoricoxib;
= 150 mg diclofenac.

received a different treatment during the placebo-controlled period) (Table 4). The AEs occurring at the highest rate
were upper respiratory infection, headache, and diarrhea.
Lower extremity edema occurred at a higher rate in the
etoricoxib groups compared with diclofenac. Hypertension occurred at a higher rate in the etoricoxib 90 mg and
diclofenac groups compared with the etoricoxib 30 mg
and 60 mg groups.

Discussion
Etoricoxib 30, 60 and 90 mg demonstrated clinical efficacy in patients with OA in the first 6 weeks of therapy [5];
this level of efficacy was maintained during the 46-week
active comparator controlled period. The magnitude of
improvement observed with the etoricoxib 60 and 90 mg
groups was similar to that of the diclofenac group; the efficacy demonstrated by the etoricoxib 60 and 90 mg groups
was slightly greater than that observed with the etoricoxib
30 mg group. This was most evident in the efficacy evaluation of patients treated with the same dose of etoricoxib
from the beginning of the study through the second extension. All treatments were generally well tolerated and no
new or unique findings related to safety or tolerability
were revealed during long-term dosing of etoricoxib (i.e.,
over 52 weeks).

Patients who received the same dose of etoricoxib from
the beginning of the base study through the second extension demonstrated that, generally, the treatment effect
reached a plateau at approximately week 6 of therapy; the
treatment effect was maintained at that level through
week 52 of the study.
In the placebo-controlled period (part I) of the base study,
the treatment responses of etoricoxib 30 mg were significantly greater than that of placebo, but were approximately one-half to two-thirds of that of etoricoxib 60 mg
as assessed by the primary endpoints. Etoricoxib 60 and
90 mg provided similar efficacy, indicating that the 60 mg
dose was the minimal dose with maximal efficacy [5].
During the extension studies, however, patients who continued on the 30 mg dose had a treatment response that
more closely approximated that of the 60 mg and 90 mg
doses; the treatment effect for all treatment groups was
maintained for up to 52 weeks. Furthermore, the treatment effect with etoricoxib (30, 60 and 90 mg) was similar to that of diclofenac 150 mg. These results should be
interpreted cautiously as the number of patients in each of
the treatment groups was relatively small and decreased
over time due to discontinuations from the study.
Both etoricoxib and diclofenac appeared to be well-tolerated. However, patients in the etoricoxib group experi-
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Investigator Global Assessment of
Disease Status (0 to 4 Likert Scale)
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Mean Change +/- SE

Mean Change +/- SE

WOMAC Pain Subscale (100 mm VAS)
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Figure 4endpoints evaluating efficacy of etoricoxib
Primary
Primary endpoints evaluating efficacy of etoricoxib. LS Mean Change from Baseline is shown for patients receiving 30, 60 or 90
mg etoricoxib for up to 52 weeks. Modified Intention-to-Treat Approach With Last Value Carried Forward was performed. As
the numbers of patients were small and decreased over time, data should be interpreted with caution. Screening (S) to baseline
(R) = NSAID washout period; SE = Standard error ❍ = 30 mg etoricoxib; * = 60 mg etoricoxib; ◆ = 90 mg etoricoxib.

enced fewer GI nuisance symptoms during the extensions.
A larger proportion of patients in the diclofenac group discontinued due to these GI nuisance symptoms. In 8 previous clinical trials, less patients on etoricoxib discontinued
due to a GI symptom vs. comparator nonselective NSAIDs
[6]. In one randomized controlled trial, patients receiving
etoricoxib had less fecal blood loss versus ibuprofen and
in another trial, etoricoxib patients had fewer endoscopically detectable lesions versus naproxen; these data suggest that etoricoxib may be associated with a reduced
incidence of GI perforations, ulcers, or bleeds (PUBs) [7].
Additionally, in a large clinical trial, etoricoxib 90 mg
demonstrated a superior GI tolerability profile compared
with diclofenac 150 mg; there were significantly fewer
patients on etoricoxib that experienced a GI AE versus
diclofenac [8].
There was only one serious thrombotic cardiovascular
(CV) event during the active comparator-controlled
period, which occurred in a patient receiving diclofenac.
In this study, use of low dose aspirin, which is a factor that
is indicative of CV risk, was not allowed since the study
was initiated before the GI COX-2 hypothesis was proven.
Although aspirin users were excluded from the study,
patients with other cardiovascular risk factors (i.e., chest
pain, hypertension, history of smoking, hypercholesterolemia, palpitation, mitral valve prolapse, and sinus bradycardia) were allowed in the study.

To assess either GI or CV safety, larger and longer-term trials or pooled analyses are required since the incidence of
such events is relatively rare [9,10]. In a pooled analysis of
the etoricoxib development program, the rate of serious
thrombotic CV events in patients treated with etoricoxib
was not discernibly different than in patients treated with
NSAIDs that are not associated with potent and sustained
antiplatelet effects such as diclofenac and ibuprofen [11].
Although no discernible difference was observed in comparison to placebo either, the placebo-controlled thrombotic CV safety data for etoricoxib are limited in quantity
and in duration to 12 weeks. However, results from
longer-term, placebo-controlled trials with rofeocoxib
and celecoxib suggest that use of COX-2 selective inhibitors are associated with an increased incidence of adverse
CV events compared to placeb [12,13]. Large, long-term
trials to assess the CV safety profile of etoricoxib are ongoing.
Renovascular effects were also examined during the 52week treatment period since NSAIDs and COX-2 selective
inhibitors can affect renal physiology [14,15]. In the base
study, there was a small number of renovascular AEs;
most common with the 90-mg dose, minimal with the 60mg dose, and not detectable with 30 mg etoricoxib [5].
Overall, renovascular effects were of limited clinical significance during the active comparator periods. The incidence of congestive heart failure was low (1 event in a
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Table 2: Clinical Adverse Experience Summary During the Active-Comparator Period (Weeks 6–52)

Etoricoxib 30 mg
(N = 198)
n (%)

Etoricoxib 60 mg
(N = 102)
n (%)

Etoricoxib 90 mg
(N = 148)
n (%)

Diclofenac 150 mg
(N = 102)
n (%)

Clinical Adverse Experiences (AEs)
All Clinical AEs
Drug-related Clinical AEs†
Serious AEs
Discontinued due to an AE

136 (68.7)
34 (17.2)
12 (6.1)
6 (3.0)

73 (71.6)
18 (17.6)
3 (2.9)
6 (5.9)

112 (75.7)
34 (23.0)
5 (3.4)
10 (6.8)

81 (79.4)
25 (24.5)
7 (6.9)
12 (11.8)

Most Common Clinical AEs *‡
Dizziness
Influenza-Like Disease
Upper Respiratory Infection
Diarrhea
Heartburn
Nausea
Headache
Urinary Tract Infection

6 (3.0)
14 (7.1)
32 (16.2)
12 (6.1)
6 (3.0)
8 (4.0)
10 (5.1)
10 (5.1)

6 (5.9)
6 (5.9)
14 (13.7)
1 (1.0)
5 (4.9)
5 (4.9)
6 (5.9)
3 (2.9)

6 (4.1)
4 (2.7)
28 (18.9)
7 (4.7)
7 (4.7)
4 (2.7)
1 (0.7)
5 (3.4)

1 (1.0)
3 (2.9)
21 (20.6)
13 (12.7)
6 (5.9)
6 (5.9)
3 (2.9)
5 (4.9)

Gastrointestinal (GI) Nuisance Symptoms%
GI Nuisance Symptom AEs%
Discontinuations

26 (13.1)
0 (0.0)

15 (14.7)
1 (1.0)

20 (13.5)
2 (1.4)

23 (22.5)
4 (4.0)

Renovascular AEs
Lower Extremity Edema
Discontinuations

9 (4.5)
1 (0.7)

4 (3.9)
0 (0.0)

5 (3.4)
0 (0.0)

2 (2.0)
0 (0.0)

Congestive Heart failure
Discontinuations

0 (0.0)
0 (0.0)

1 (1.3)
0 (0.0)

0 (0.0)
0 (0.0)

0 (0.0)
0 (0.0)

Hypertension
Discontinuations

4 (2.0)
1 (0.7)

3 (2.9)
0 (0.0)

8 (5.4)
1 (0.8)

5 (4.9)
1 (1.2)

†Determined by the investigator to be possibly, probably, or definitely related to treatment
* Incidence 5.0% or more in any treatment group
‡ Hypertension is among the most common AEs, but is listed under the Renovascular AEs section of the table.
%Includes abdominal pain, acid reflux, dyspepsia, epigastric discomfort, heartburn, nausea, and vomiting

Table 3: Laboratory Adverse Experience Summary During the Active-Comparator Period (Weeks 6–52)

Laboratory AEs
Patients with one or more laboratory AEs
With drug-related adverse experiences†
With serious adverse experiences
Discontinued due to laboratory AEs
Laboratory AEs of special interest
Alanine Aminotransferase Increased (ALT)
Aspartate Aminotransferase Increased (AST)
Hemoglobin Decreased
Hematocrit Decreased
Serum Creatinine Increased
†Determined

Etoricoxib 30 mg
(N = 197)
n (%)

Etoricoxib 60 mg
(N = 101)
n (%)

Etoricoxib 90 mg
(N = 146)
n (%)

Diclofenac 150 mg
(N = 102)
n (%)

11 (5.6)
4 (2.0)
0 (0.0)
1 (0.5)

5 (5.0)
0 (0.0)
0 (0.0)
0 (0.0)

14 (9.6)
6 (4.1)
0 (0.0)
1 (0.7)

19 (18.6)
12 (11.8)
0 (0.0)
5 (4.9)

3 (1.5)
2 (1.0)
1 (0.5)
1 (0.5)
1 (0.5)

1 (1.0)
1 (1.0)
0 (0.0)
0 (0.0)
1 (1.0)

3 (2.1)
2 (1.4)
1 (0.7)
1 (0.7)
2 (1.4)

11 (10.8)
11 (10.8)
3 (2.9)
1 (1.0)
2 (2.0)

by the investigator to be possibly, probably, or definitely related to treatment
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Table 4: Rates of Adverse Experiences (AEs) of Special Interest per 100 Patient-YearsAll Patients Over The Entire 52 Weeks From
The Start of Therapy to the End of the Period

30 mg
n (rate†)

Etoricoxib
60 mg
n (rate†)

90 mg
n (rate†)

Diclofenac
150 mg
n (rate†)

Most Common Clinical AEs*
Diarrhea
Dizziness
Dyspepsia
Headache
Influenza-like disease
Lower Extremity Edema
Nausea
Rash
Sinusitis
Upper Respiratory Infection

20 (15.4)
9 (6.9)
8 (6.1)
19 (14.6)
18 (13.8)
11 (8.4)
14 (10.7)
6 (4.6)
15 (11.5)
45 (34.5)

9 (12.2)
8 (10.8)
3 (4.1)
18 (24.4)
7 (9.5)
9 (12.2)
9 (12.2)
10 (13.5)
5 (6.8)
31 (42.0)

14 (13.4)
9 (8.6)
5 (4.8)
4 (3.8)
6 (5.8)
7 (6.7)
10 (9.6)
4 (3.8)
14 (13.4)
41 (39.3)

14 (23.2)
1 (1.7)
8 (13.3)
4 (6.6)
4 (6.6)
2 (3.3)
7 (11.6)
1 (1.7)
5 (8.3)
26 (43.1)

GI Nuissance Symptoms
Abdominal pain
Acid reflux
Dyspepsia
Epigastric discomfort
Heartburn
Nausea
Vomiting

11 (8.4)
0 (0)
8 (6.1)
4 (3.1)
7 (5.4)
14 (10.7)
3 (2.3)

4 (5.4)
0 (0)
3 (4.1)
1 (1.4)
7 (9.5)
9 (12.2)
1 (1.4)

2 (1.9)
0 (0)
5 (4.8)
6 (5.8)
9 (8.6)
10 (9.6)
0 (0)

5 (8.3)
1 (1.7)
8 (13.3)
2 (3.3)
6 (9.9)
7 (11.6)
1 (1.7)

Renovascular AEs
Lower extremity edema
Congestive heart failure
Hypertension

11 (8.4)
0 (0)
7 (5.4)

9 (12.2)
2 (2.7)
4 (5.4)

7 (6.7)
0 (0)
10 (9.6)

2 (3.3)
0 (0)
5 (8.3)

*Rate ≥ 10% in any group
† Rate per 100 patient years of exposure = (# of AEs / Patient Years)
*100 n = # of AEs

patient receiving etoricoxib 60 mg) and the incidence of
hypertension with etoricoxib was generally similar to that
of diclofenac, although the number of hypertension
events was dose-related. The risks for renovascular effects
in prior trials of the etoricoxib clinical development program were low with a shallow dose response and were
generally similar to those found with naproxen or ibuprofen [16].

List of abbreviations

Conclusion

WOMAC Western Ontario and McMaster Universities OA
index VA 3.0 Pain Subscale

In summary, etoricoxib once daily provided a clinical
effect that was similar to that of diclofenac 150 mg in
patients with OA and was maintained for up to 52 weeks.
In the base study [5], etoricoxib 60 mg was the minimal
dose with maximal efficacy; however, in this extension
study, all thee doses of etoricoxib, including 30 mg, provided robust efficacy that was maintained for up to 52
weeks. All treatments were generally well tolerated over 52
weeks. These data support the role of etoricoxib as an
important long-term treatment option for the management of patients with OA.

Abbreviation Definition
OA Osteoarthritis
COX Cyclooxygenase
NSAID Nonsteroidal anti-inflammatory drug

VAS Visual Analog Scale
GI Gastrointestinal
CV Cardiovascular
AE Adverse experience
ALT Alanine aminotransferase
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AST Aspartate aminotransferase
ARA American Rheumatism Association
CBC Complete blood count

6.

7.

LS Least squares
8.

ANCOVA Analysis of covariance
PUB Perforation, ulcer, or bleed

9.

Competing interests
This study was funded by Merck & Co., Inc. Some of the
authors are employees of and potentially own stock
options for Merck & Co., Inc.

10.

Authors' contributions
SPC was the clinical monitor for this study. BB and CF
were primary investigators. JO assisted in the monitoring
of the study. AC assisted in writing the study report for the
trial and provided editorial assistance with the manuscript. ATK provided statistical support. ASR provided
guidance during the monitoring of the study and writing
of the manuscript. All authors provided input in the preparation of the manuscript.

11.
12.

13.

Acknowledgements

14.

The authors wish to thank Anish Mehta (Medical Writer) for his writing and
editorial assistance in preparation of the manuscript as well as Jan Markind
for her critical review.

15.

The following were primary investigators in the study:
Collins, Harry; Baraf, Herbert; Bettis, Robert; Block, Joel; Bockow, Barry;
Bonafede, Peter; Box, Jane; Gillett, Robert; Conte, John; Dolan, Geoffrey;
Gladstein, Geoffrey; Divittorio, Gino; Doyle, Michael; Fisher, Chester; Gillie, Edward; Goldberg, Marc; Graham, Russell; Greth, Warren; Gruhn, William; Henry, Daniel; Jackson, Christopher; Colburn, Mary; Kafka, Shelly;
Kivitz, Alan; Larach, Fernando; Lefton, Theodore; Levin, Robert; Littlejohn,
Thomas; Ludivico, Charles; Markenson, Joseph; McAdam, Lawrence; McIlwain, Harris; Miller, S. David; Miller, Stephen; Newman, James; Oandasan,
0.; Oshrain, Carl; Paster, R. Zorba; Patron, Andres; Poiley, Jeffrey; Ryan,
Michael; Schnitzer, Thomas; Sheldon, Eric; Stein, Peter; Storms, William;
Trapp, Robert; Weaver, Arthur; Wise, Christopher; Wolfe, Sanford; Gutierrez, Maria; Zuzga, John; Bordenave, Kristine; Mease, Phillip; Hague, John;
Peveler, Michael

References
1.
2.

3.
4.
5.

Hochberg MC: Development and progression of osteoarthritis. J Rheumatol 1996, 23:1497-1499.
Solomon L: Clinical Features of Osteoarthritis. In Kelley's Textbook of Rheumatology 6th edition. Edited by: Ruddy S, Harris ED and
Sledge CB. Philadelphia, London, New York, St. Louis, Sydney,
Toronto, WB Saunders Company; 2001:1409-1418.
Hochberg MC, Dougados M: Pharmacological therapy of osteoarthritis. Best Pract Res Clin Rheumatol 2001, 15:583-593.
Matsumoto AK, Cavanaugh PFJ: Etoricoxib. Drugs Today (Barc )
2004, 40:395-414.
Gottesdiener K, Schnitzer T, Fisher C, Bockow B, Markenson J, Ko A,
DeTora L, Curtis S, Geissler L, Gertz BJ: Results of a randomized,

16.

dose-ranging trial of etoricoxib in patients with osteoarthritis. Rheumatology (Oxford) 2002, 41:1052-1061.
Curtis SP, Bolognese J, Lee M, Watson DJ, Harper S: GI-related
treatment discontinuations with etoricoxib compared with
nonselective cyclooxygenase inhibitors (NSAIDS) and placebo. Ann Rheum Dis 2004, 61:187.
Hunt RH, Harper S, Callegari P, Yu C, Quan H, Evans J, James C,
Bowen B, Rashid F: Complementary studies of the gastrointestinal safety of the cyclo-oxygenase-2-selective inhibitor etoricoxib. Aliment Pharmacol Ther 2003, 17:201-210.
B BHS, C F, M G, J B, K OB, B S, S B, S RA, P CS: Tolerability and
effectiveness of etoricoxib compared to diclofenac sodium in
patients with osteoarthritis: a randomized controlled study
(EDGE trial). Arthritis Rheum 2005, 50:346-347.
Silverstein FE, Faich G, Goldstein JL, Simon LS, Pincus T, Whelton A,
Makuch R, Eisen G, Agrawal NM, Stenson WF, Burr AM, Zhao WW,
Kent JD, Lefkowith JB, Verburg KM, Geis GS: Gastrointestinal toxicity with celecoxib vs nonsteroidal anti-inflammatory drugs
for osteoarthritis and rheumatoid arthritis: the CLASS
study: A randomized controlled trial. Celecoxib Long-term
Arthritis Safety Study. JAMA 2000, 284:1247-1255.
Bombardier C, Laine L, Reicin A, Shapiro D, Burgos-Vargas R, Davis
B, Day R, Ferraz MB, Hawkey CJ, Hochberg MC, Kvien TK, Schnitzer
TJ: Comparison of upper gastrointestinal toxicity of
rofecoxib and naproxen in patients with rheumatoid arthritis. VIGOR Study Group. N Engl J Med 2000, 343:1520-8, 2.
Curtis SP, Mukhopadhyay S, Ramey D, Reicin AS: Etoricoxib cardiovascular safety summary. Circulation 2003, 108:378-379.
Bresalier RS, Sandler RS, Quan H, Bolognese JA, Oxenius B, Horgan
K, Lines C, Riddell R, Morton D, Lanas A, Konstam MA, Baron JA:
Cardiovascular events associated with rofecoxib in a colorectal adenoma chemoprevention trial. N Engl J Med 2005,
352:1092-1102.
Solomon SD, McMurray JJ, Pfeffer MA, Wittes J, Fowler R, Finn P,
Anderson WF, Zauber A, Hawk E, Bertagnolli M: Cardiovascular
risk associated with celecoxib in a clinical trial for colorectal
adenoma prevention. N Engl J Med 2005, 352:1071-1080.
Brater DC, Harris C, Redfern JS, Gertz BJ: Renal effects of cox-2selective inhibitors. Am J Nephrol 2001, 21:1-15.
Murray MD, Brater DC: Renal toxicity of the nonsteroidal antiinflammatory drugs. Annu Rev Pharmacol Toxicol 1993, 33:435-465.
Curtis SP, Ng J, Yu Q, Shingo S, Bergman G, McCormick CL, Reicin
AS: Renal effects of etoricoxib and comparator nonsteroidal
anti-inflammatory drugs in controlled clinical trials. Clin Ther
2004, 26:70-83.

Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2474/6/58/prepub

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 10 of 10
(page number not for citation purposes)

