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■ O B J E C T I V E We compared the efficacy and
upper gastrointestinal safety of the cyclooxygenase-
2–specific inhibitor valdecoxib with naproxen and
placebo in treating moderate to severe osteoarthritis
of the knee.
■ S T U D Y  D E S I G N This multicenter, random-
ized, double-blind, placebo-controlled study com-
pared the efficacy and upper gastrointestinal tract
safety of valdecoxib at dosages of 5, 10, and 20 mg
once daily with placebo and naproxen at the dosage
of 500 mg twice daily.
■ P O P U L A T I O N We included patients who
had been diagnosed with moderate to severe
osteoarthritis of the knee according to the modified
criteria of the American College of Rheumatology.
■ O U T C O M E S  M E A S U R E D The Patient’s
and Physician’s Global Assessment of Arthritis
(PaGAA, PhGAA), Patient’s Assessment of Arthritis
Pain–Visual Analog Scale (PAAP-VAS), and
Western Ontario and McMaster’s Universities
(WOMAC) Osteoarthritis indices were assessed at
baseline and at weeks 2, 6, and 12. Upper gas-
trointestinal ulceration was assessed by pre- and
posttreatment endoscopies.
■ R E S U L T S Valdecoxib 10 and 20 mg once daily
(but not 5 mg once daily) demonstrated similar effi-
cacy to naproxen at 500 mg twice daily, and all 3
dosages were superior to placebo for the PaGAA,
PhGAA, PAAP-VAS, and WOMAC Osteoarthritis
indices at most assessments throughout the 12-week
study (P < .05). The incidence of endoscopically
proven ulcers was significantly higher in the naprox-
en group than in the 5- and 10-mg valdecoxib

groups, but not in the 20-mg valdecoxib group. All
3 valdecoxib doses were comparable to placebo in
ulcer incidence.
■ C O N C L U S I O N S Valdecoxib (10 and 20 mg
once daily) is significantly superior to placebo and as
effective as naproxen (500 mg twice daily) in
improving moderate to severe osteoarthritis of the
knee. Upper gastrointestinal tract safety of valdecox-
ib (5 and 10 mg) was comparable to that of placebo
and significantly better than that of naproxen.
■ K E Y  W O R D S Cyclooxygenase-2–specific
inhibitors; osteoarthritis; nonsteroidal anti-inflamma-
tory drug; prostaglandin-endoperoxide synthase. (J
Fam Pract 2002; 51:530–537)

Current medical therapies for osteoarthritis
include conventional nonsteroidal anti-inflam-

matory drugs (NSAIDs), acetaminophen, glu-
cosamine sulfate, and intra-artic-
ular injections of corticosteroids
and hyaluronic acid. However,
long-term use of corticosteroid
injections can exacerbate dam-
age to the affected joints.1,2

Conventional NSAIDs are asso-
ciated with upper gastrointesti-
nal tract ulceration and inhibi-
tion of platelet function.3

Cyclooxygenase-2 (COX-
2)–specific inhibitors have demonstrated equivalent
efficacy to conventional NSAIDs in treating pain and
inflammation associated with osteoarthritis and
rheumatoid arthritis. Further, COX-2–specific
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■

O R I G I N A L R E S E A R C H

■ The cyclooxygenase-2–specific inhibitor valde-
coxib 10 or 20 mg once daily is as effective as
naproxen 500 mg twice daily.

■ Valdecoxib at the recommended dose for treat-
ment of osteoarthritis (10 mg once daily) had
better upper gastrointestinal safety than
naproxen.

K E Y  P O I N T S  F O R  C L I N I C I A N S



ular cartilage on the Index Knee also were excluded.
Patients were not eligible if they had active gastroin-
testinal disease, gastrointestinal tract ulceration 30
days before the trial, a significant bleeding disorder,
or a history of gastric or duodenal surgery. Patients
with an esophageal, gastric, pyloric channel, or duo-
denal ulcer or a score of at least 10 for esophageal,
gastric, or duodenal erosions at the pretreatment
endoscopy examination also were excluded.

Study  des ign

This multicenter, randomized, double-blind, place-
bo-controlled study compared the efficacy and
upper gastrointestinal tract safety of valdecoxib at
dosages of 5, 10, and 20 mg once daily with place-
bo and naproxen at a dosage of 500 mg twice daily
in relieving moderate to severe osteoarthritis of the
knee. The trial was conducted in 85 centers in the
United States and Canada, in accordance with the
principles of good clinical practice and the
Declaration of Helsinki. Eligible patients were ran-
domized to treatment groups and self-administered
oral study medication. Patients were randomized to
study treatment in the order in which they were
enrolled into the study by using a treatment
sequence that was determined by a Searle-prepared
computer-generated randomization schedule.
Patients received their allocated study medications in
bottles labeled A and B according to the randomiza-
tion schedule. Personnel at the study centers carried
out the assessments and remained blinded through-
out the study. Eligible patients were enrolled and
discontinued regular pain medication. Patients dis-
continued their normal medications at the following
specified times before the baseline endoscopy:
NSAIDs (including full-dose aspirin at a dosage of

inhibitors significantly reduce the incidence of gas-
trointestinal ulceration and bleeding side effects
caused by conventional NSAIDs.4,5 Valdecoxib
(Bextra; Pharmacia Corporation and Pfizer
Corporation) is a novel COX-2–specific inhibitor that
is approximately 28,000-fold more selective against
COX-2 than against COX-1. As a potent COX-2–spe-
cific inhibitor, valdecoxib is expected to provide effi-
cacy equivalent to conventional NSAIDs for treat-
ment of arthritis and spare the COX-1–related side
effects. This randomized, placebo-controlled, dou-
ble-blind, 12-week study was designed to test this
hypothesis by comparing the efficacy and upper gas-
trointestinal tract safety of valdecoxib with that of
naproxen, a leading conventional NSAID comparator.

M E T H O D S
Study  popu la t ion

Ambulatory adults who had been diagnosed with
moderate to severe osteoarthritis of the knee accord-
ing to the modified criteria of the American College
of Rheumatology6,7 were eligible to participate in the
trial. Patients were recruited from primary care and
rheumatology specialty settings. Patients who had
baseline scores of at least 40 mm on the Patient’s
Assessment of Arthritis Pain–Visual Analog Scale
(PAAP-VAS) and baseline categorical scores of poor
to very poor on the Patient’s (PaGAA) and
Physician’s (PhGAA) Global Assessments of Arthritis
were included.8,9 Any patient suffering from inflam-
matory arthritis, gout, pseudogout, Paget disease, or
any chronic pain syndrome that might interfere with
assessment of the Index Knee was excluded from
the trial. Patients diagnosed with osteoarthritis of the
hip ipsilateral to the Index Knee, severe anserine
bursitis, acute joint trauma, or complete loss of artic-
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*Placebo significantly different from all treatments except valdecoxib 5 mg; P < .05. Scale score = 1 (very good) to 5 (very poor).

Placebo (n = 205)

Valdecoxib 5 mg QD (n = 201)

Valdecoxib 10 mg QD (n = 205)

Valdecoxib 20 mg QD (n = 201)

Naproxen 500 mg BID (n = 204)

Patient’s global assessment of arthritis
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≥325 mg/day) at 48 hours, corticosteroid injections at
4 weeks, and intra-articular injections of corticos-
teroid or hyaluronic acid preparations at 3 and 6
months, respectively. The use of antiulcer drugs,
including H2 blockers, proton pump inhibitors,
misoprostol, and sucralfate, was discontinued at least
24 hours before the baseline endoscopy.

Ef f i cacy  assessments

The following arthritis assessments were made at
baseline and at 2, 6, and 12 weeks or at early ter-
mination after study drug administration. PaGAA or
PhGAA was measured on a 5-point categorical
scale, where 1 = very good, 2 = good, 3 = fair, 
4 = poor, and 5 = very poor. The PAAP-VAS was
measured on a scale of 0 to 100 mm, where 0 = no 
pain and 100 = most severe pain. The Western
Ontario and McMaster’s Universities (WOMAC)
Osteoarthritis indices including Pain, Stiffness,
Physical Function, and Composite were 
measured as described previously.10

Upper  gas t ro in tes t ina l  assessments

Upper gastrointestinal tract endoscopy was per-
formed within 7 days before the first study dose
and at the 12-week assessment or at early termina-
tion if the patient withdrew. An endoscopy could
be performed at any time if the patient experi-

enced symptoms suggestive of an ulcer. The endo-
scopists performing baseline and 12-week (early
termination) assessments remained blinded
throughout the study.

Genera l  sa fe ty  assessments

Clinical laboratory tests were performed at screening,
baseline, weeks 2, 6, and 12, or at early termination,
and a complete physical examination was performed
at screening and final visits. The incidence of adverse
events occurring in each treatment arm was moni-
tored throughout the study. Adverse events occurring
within 7 days and serious adverse events occurring
within 30 days of the last study dosage of medication
were included in the safety analyses.

Stat i s t i ca l  ana lyses

A sample size of 200 patients per treatment group
was deemed sufficient to detect a difference in ulcer
rates of 5% for valdecoxib vs 16% for naproxen, with
80% power and type 1 error at .017 (adjusted for 3
primary comparisons against placebo). Homogeneity
of treatment groups at baseline with respect to age,
height, weight, duration of osteoarthritis, PAAP-VAS,
and WOMAC Osteoarthritis Index scores was
assessed with 2-way analysis of variance, with treat-
ment group and center as factors. All other demo-
graphics and baseline characteristics were compared
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TA B L E  1

Patient baseline characteristics

Valdecoxib Naproxen
Placebo 5 mg qd 10 mg qd 20 mg qd 500 mg bid
(n = 205) (n = 201) (n = 206) (n = 202) (n = 205)

Mean (SD) age, y 60.3 (10.5) 58.7 (11.9) 59.8 (11.0) 59.6 (10.4) 60.4 (10.7)
Mean (SD) weight, kg 87.5 (21.2) 91.4 (22.6) 89.3 (21.4) 92.6 (23.7) 88.1 (21.7)
Race, n (%)

White 162 (79) 155 (77) 154 (75) 160 (79) 163 (80)
Black 21 (10) 26 (13) 24 (12) 24 (12) 23 (11)
Asian 1 (0) 1 (0) 1 (0) 1 (0) 2 (1)
Hispanic 19 (9) 18 (9) 25 (12) 15 (7) 15 (7)

Male sex, n (%) 73 (36) 73 (36) 72 (35) 66 (33) 76 (37)
Mean (SD) disease duration, y 8.3 (8.0) 9.8 (9.5) 8.7 (8.0) 9.2 (8.0) 9.4 (8.7)
History of GI bleeding, n (%) 2 (1) 0 (0) 3 (1) 2 (1) 3 (1)
History of gastroduodenal 20 (10) 21 (10) 24 (12) 28 (14) 31 (15)

ulcer, n (%)
PaGAA, n (%)

Poor 168 (82) 175 (87) 168 (82) 162 (80) 169 (82)
Very poor 33 (16) 23 (11) 32 (16) 36 (18) 31 (15)

PhGAA, n (%)
Poor 179 (87) 181 (90) 176 (85) 173 (86) 175 (85)
Very poor 24 (12) 18 (9) 25 (12) 24 (12) 25 (12)

No significant differences were observed between treatment groups at any baseline characteristic.
bid, twice daily; GI, gastrointestinal; PaGAA, Patient’s Global Assessment of Arthritis; PhGAA, Physician’s Global Assessment of Arthritis; qd, once daily.



comparisons were amended in the statistical analysis
plan before data unblinding to compare placebo
with 10 and 20 mg valdecoxib, but not with the 5-
mg dose. For all other comparisons, including 5 mg
valdecoxib and naproxen vs placebo, differences
were considered significant if the pairwise P values
were less than .05. The incidence of withdrawal due
to treatment failure was analyzed by the Fisher exact
test, and the time to withdrawal in each treatment
group was analyzed by log-rank test and plotted
with the Kaplan-Meier product limit.12,13

Upper gastrointestinal tract endoscopic analyses
were performed on the upper gastrointestinal tract
ITT population. Randomized patients were included
in this cohort if they received at least 1 dose of study

with the Cochran-Mantel-Haenszel (CMH) test, strat-
ified by center.

All efficacy assessments were performed on the
modified intent-to-treat (ITT) cohort by using the last
observation carried forward approach. The ITT
cohort comprised all patients who were randomized
and had taken at least 1 dose of study medication.
Analyses of mean change from baseline for PaGAA,
PhGAA, PAAP-VAS, and WOMAC Osteoarthritis
indices were performed by using analysis of covari-
ance, with treatment and center as factors and the
corresponding baseline score as the covariate.
Pairwise comparisons of valdecoxib at dosages of 10
and 20 mg once daily vs placebo were interpreted
with the Hochberg procedure.11 Primary pairwise
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TA B L E  2

Baseline arthritis assessments and mean changes from baseline scores 

Valdecoxib Naproxen
Placebo 5 mg qd 10 mg qd 20 mg qd 500 mg bid
(n = 205) (n = 201) (n = 205) (n = 201) (n = 204)

PhGAA§

Baseline mean 4.10 4.07 4.09 4.09 4.10
LSM change

Week 2 (CI) -1.04 (-1.16, -0.91) -1.31‡(-1.44, -1.19) -1.37‡ (-1.50, -1.25) -1.42‡ (-1.54, -1.29) -1.35‡ (-1.48, -1.23)
Week 6 (CI) -1.22 (-1.35, -1.08) -1.44*(-1.58, -1.31) -1.50† (-1.63, -1.36) -1.41* (-1.55, -1.28) -1.45* (-1.59, -1.32)
Week 12 (CI) -1.22 (-1.36, -1.08) -1.43* (-1.58, -1.28) -1.52† (-1.67, -1.38) -1.45* (-1.60, -1.31) -1.43* (-1.58, -1.29)

PAAP||

Baseline mean 71.20 71.42 72.41 72.54 72.36
LSM change

Week 2 (CI) -21.19 (-24.80, -17.58) -28.46† (-32.11, -24.82) -30.21‡ (-33.83, -26.59) -32.07‡ (-35.73, -28.41) -31.03‡ (-34.66, -27.40)
Week 6 (CI) -23.92 (-27.72, -20.12) -30.81† (-34.65, -26.97) -29.85* (-33.67, -26.04) -32.28† (-36.13, -28.42) -31.84† (-35.66, -28.02)
Week 12 (CI) -25.97 (-30.02, -21.92) -31.33 (-35.42, -27.24) -30.41 (-34.47, -30.41) -32.70* (-36.81, -32.70) -31.83* (-35.90, -27.76)

WOMAC OA, 
Stiffness¶

Baseline mean 4.84 4.87 4.91 4.73 4.94
LSM change

Week 2 (CI) -0.78 (-0.98, -0.57) -1.03 (-1.24, -0.82) -1.20† (-1.41, -0.99) -1.24† (-1.45, -1.03) -1.28‡ (-1.49, -1.08)
Week 6 (CI) -1.04 (-1.27, -0.82) -1.25 (-1.48, -1.02) -1.42* (-1.65, -1.20) -1.43* (-1.66, -1.20) -1.40† (-1.62, -1.17)
Week 12 (CI) -1.12 (-1.36, -0.89) -1.33 (-1.57, -1.09) -1.41 (-1.65, -1.17) -1.46* (-1.70, -1.22) -1.54* (-1.78, -1.30)

WOMAC OA, 
Composite#

Baseline mean 53.49 53.03 54.73 53.42 53.67
LSM change

Week 2 (CI) -10.13 (-12.28, -7.99) -13.26* (-15.42, -11.09) -15.05‡ (-17.20, -12.90) -15.44‡ (-17.63, -13.32) -15.47‡ (-17.63, -13.32)
Week 6 (CI) -12.98 (-15.45, -10.51) -15.47 (-17.97, -12.98) -16.74* (-19.22, -14.26) -17.33* (-19.48, -14.51) -16.99* (-19.48, -14.51)
Week 12 (CI) -13.48 (-16.07, -10.89) -16.84 (-19.46, -14.23) -17.34* (-19.93, -14.74) -17.22* (-20.64, -15.44) -18.04* (-20.64, -15.44)

*P < .05 vs placebo, significant.
† P < .01 vs placebo, significant.
‡P < .001 vs placebo, significant.
§Scale = 1 (very good) to 5 (very poor).
IIScale = 0 mm (no pain) to 100 mm (most severe pain).
¶ Scale = 0 (no symptoms) to 8 (worse symptoms).
# Scale = 0 (no symptoms) to 96 (worse symptoms).
bid, twice daily; CI, 95% confidence interval; LSM, least square mean; PAAP, Patient’s Assessment of Arthritis Pain; PhGAA, Physician’s Global Assessment of Arthritis; qd, once daily;
WOMAC OA, Western Ontario and McMaster’s Universities Osteoarthritis Index.



medication and had undergone pretreatment and
posttreatment endoscopies. Overall and pairwise
comparisons of gastroduodenal, gastric, and duode-
nal ulcers and erosions were assessed with the CMH
test stratified by center. The incidence of adverse
events was compared between treatment groups
with the Fisher exact test. Changes in vital signs were
compared between treatment groups with an analy-
sis of covariance using pairwise treatment compar-
isons, with treatment group as a factor and baseline
value as a covariate.

R E S U L T S
Pat ient  base l ine  charac te r i s t i c s

Of the 1019 eligible randomized patients, 1 patient
randomized to 10 mg/day valdecoxib, 1 to 20
mg/day valdecoxib, and 1 to 500 mg naproxen
twice daily did not take the study medication and
were excluded from efficacy and safety analyses.
The remaining 1016 randomized patients received
study medication and were included in the ITT
cohort on which analyses of all efficacy end points
were based. A total of 269 patients withdrew
before the end of the study due to treatment fail-
ure, preexisting protocol violations, noncompli-
ance, or adverse signs and symptoms, or were lost
to follow-up: 74 patients in the placebo group, 39
in the 5-mg valdecoxib group, 56 in the 10-mg
valdecoxib group, 44 in the 20-mg valdecoxib
group, and 56 in the naproxen group. The upper
gastrointestinal tract ITT cohort comprised 908
patients who were included in the upper gastroin-
testinal tract safety analyses. More than 90% of
patients included in the study evaluated their
osteoarthritis as poor to very poor as assessed by
baseline PaGAA scores. Treatment groups were
homogeneous with respect to demographics, vital
signs, medical history, and all baseline arthritis
assessments (Table 1).

Ef f i cacy

The least square mean change in the PaGAA was sig-
nificantly improved at most assessments in response
to valdecoxib (10 and 20 mg/day) and 500 mg
naproxen twice daily compared with placebo (Table
2). However, the improvement in response to valde-
coxib 5 mg qd did not reach statistical significance
(Table 2). Significant improvements in the PhGAA
were observed in response to valdecoxib and
naproxen at all assessments (Table 2).

The dosages of 20 mg/day valdecoxib and 500 mg
naproxen twice daily were associated with a reduc-
tion in pain, as assessed by the PAAP-VAS scores. Pain
reduction associated with 5 and 10 mg/day valdecox-
ib was significantly better than that with placebo at all
assessments except for week 12 (Table 2).

Valdecoxib and naproxen treatments improved
the WOMAC Pain, Stiffness, Physical Function, and
Composite indices compared with placebo at 2, 6,
and 12 weeks. Valdecoxib 20 mg/day and naprox-
en 500 mg twice daily produced statistically signifi-
cant changes in all WOMAC Osteoarthritis scores
throughout the 12-week study period compared
with placebo (P < .05). WOMAC Pain scores for 10
mg valdecoxib were significantly different from
those for placebo at 2 weeks (P < .001) but not at
6 or 12 weeks. No significant differences were
noted between any of the valdecoxib treatment
doses and naproxen in terms of improvement in
WOMAC indices.

The incidences of withdrawal due to treatment
failure were 20% (95% confidence interval [CI],
15.3–26.8) in the placebo group; 8% (95% CI,
4.8–12.8), 12% (95% CI, 7.8–17.1), and 10% (95% CI,
6.3–15.2) in the 5-, 10-, and 20-mg/day valdecoxib
groups; and 6% (95% CI, 3.6–10.9) in the 500-mg
naproxen group (P < .05; Table 3). Patients in the
placebo group withdrew at a significantly faster rate
than those in the 4 active treatment groups (P < .05),
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TA B L E  3
Incidence of gastroduodenal, gastric, and duodenal ulcers 

(>5 mm) at final endoscopic evaluation

Valdecoxib Naproxen
Placebo 5 mg qd 10 mg qd 20 mg qd 500 mg bid
(n = 178) (n = 188) (n = 174) (n = 185) (n = 183)

Gastroduodenal§ 8 (4) [2.1, 9.0] 6 (3)† [1.3, 7.1] 5 (3)† [1.1, 6.9] 10 (5) [2.8, 10.0] 18 (10)* [6.1, 15.3]
Gastric§ 8 (4) [2.1, 9.0] 4 (2)‡ [0.7, 5.7] 3 (2)‡ [0.4, 5.4] 9 (5) [2.4, 9.3] 16 (9) [5.2, 14.1]
Duodenal§ 0 (0) [0.05, 2.6] 2 (1) [0.2, 4.2] 2 (1) [0.2, 4.5] 1 (1) [0.0, 3.4] 2 (1) [0.2, 4.3]

Symptomatic ulcers (n) 0 1 2 3 7
*P < .05 vs placebo.
†P < .05 vs naproxen.
‡P < .01 vs naproxen.
§Data are presented as n (%) [95% confidence interval].
bid, twice daily; qd, once daily.



but there were no significant differences in with-
drawal rates across the 4 active treatment groups.

Safe ty

Valdecoxib and placebo had comparable upper gas-
trointestinal tract ulceration rates, whereas naproxen
produced a significantly higher incidence of upper
gastrointestinal tract ulcers than did 5 and 10 mg
valdecoxib and placebo (P < .05). There were 14
adjudicated symptomatic ulcers during the study: 1
in the 5-mg valdecoxib group, 2 in the 10-mg valde-
coxib group, 3 in the 20-mg valdecoxib group, and
7 in the 500-mg naproxen group.

Adverse events with an incidence of at least 5%
in any treatment group and adverse events leading
to withdrawal from the study are summarized by
body system in Table 4. There were no significant
differences in the incidence of adverse events
between the valdecoxib and placebo groups. In
contrast, 500 mg naproxen twice daily was associat-
ed with significantly more adverse events than 5 or

10 mg/day valdecoxib (P < .05). The incidence of
adverse events was similar in the 20-mg valdecoxib
and naproxen groups. Most adverse events were
reported in the gastrointestinal system and consist-
ed of abdominal pain, constipation, diarrhea, dys-
pepsia, flatulence, and nausea. The incidences of
constipation, diarrhea, and flatulence were signifi-
cantly higher in the naproxen group than in the 5-,
10-, and 20-mg valdecoxib groups, respectively.
Other adverse events included accidental injury,
headache, myalgia, and upper respiratory tract
infections. Valdecoxib at 5 mg/day produced a sig-
nificantly higher incidence of myalgia than did
placebo, and valdecoxib at 20 mg/day produced a
significantly lower incidence of upper respiratory
tract infections than did placebo. Adverse events
causing withdrawal with an incidence of at least 1%
were accidental injury, abdominal pain, diarrhea,
dyspepsia, nausea, abnormal hepatic function, rash,
and blurred vision. The proportion of patients in the
naproxen group (12.7%) who withdrew from the
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TA B L E  4

Adverse events

Valdecoxib Naproxen
Placebo 5 mg qd 10 mg qd 20 mg qd 500 mg bid
(n = 178) (n = 188) (n = 174) (n = 185) (n = 183)

Incidence ≥5% in any treatment group
Total 109 (53.2) 112 (55.7)† 113 (55.1)† 121 (60.2) 139 (68.1)*
Accidental injury 11 (5.4) 3 (1.5) 10 (4.9) 12 (6.0) 9 (4.4)
Headache 11 (5.4) 12 (6.0) 7 (3.4) 14 (7.0) 9 (4.4)
Abdominal pain 19 (9.3) 14 (7.0) 18 (8.8) 13 6.5) 25 (12.3)
Constipation 6 (2.9) 4 (2.0) 1 (0.5)† 4 (2.0) 12 (5.9)
Diarrhea 10 (4.9) 7 (3.5) 14 (6.8) 11 (5.5) 12 (5.9)
Dyspepsia 15 (7.3) 22 (10.9) 22 (10.7) 20 (9.9)† 35 (17.2)*
Flatulence 12 (5.9) 7 (3.5) 5 (2.4)† 9 (4.5) 14 (6.9)
Nausea 10 (4.9) 18 (9.0) 17 (8.3) 9 (4.5) 10 (4.9)
Myalgia 0 (0.0) 13 (6.5)*† 3 (1.5) 2 (1.0) 1 (0.5)
Upper respiratory 18 (8.8) 9 (4.5) 10 (4.9) 7 (3.5)* 10 (4.9)

tract infections
Incidence ≥ 1% in any 
treatment group causing withdrawal

Total 17 (8.3) 12 (6.0)† 18 (8.8) 11 (5.5)† 26 (12.7)
Accidental injury 2 (1.0) 0 (0.0) 0 (0.0) 1 (0.5) 1 (0.5)
Abdominal pain 5 (2.4) 2 (1.0) 6 (2.9) 2 (1.0) 7 (3.4)
Diarrhea 0 (0.0) 0 (0.0) 1 (0.5) 1 (0.5) 3 (1.5)
Dyspepsia 2 (1.0) 2 (1.0) 3 (1.5) 1 (0.5)† 9 (4.4)*
Nausea 2 (1.0) 1 (0.5) 2 (1.0) 1 (0.5) 2 (1.0)
Abnormal hepatic function 0 (0.0) 2 (1.0) 0 (0.0) 0 (0.0) 0 (0.0)
Rash 0 (0.0) 2 (1.0) 1 (0.5) 0 (0.0) 0 (0.0)
Blurred vision 2 (1.0) 0 (0.0) 1 (0.5) 0 (0.0) 0 (0.0)

*P < .05 vs placebo.
†P < .05 vs naproxen.
‡Data are presented as number (%) of patients reporting events.
bid, twice daily; qd, once daily.
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study was significantly greater than those for the 5-
and 20-mg valdecoxib (6.0% and 5.5%) groups (P <
.05), although the incidence of withdrawal due to
adverse events in the 10-mg valdecoxib and naprox-
en groups were similar. In addition, gastrointestinal
adverse events commonly related to NSAID treat-
ment, such as dyspepsia and constipation, were
more frequent in the naproxen group than in the
valdecoxib and placebo groups.

D I S C U S S I O N
This study confirmed that the novel COX-2–specific
inhibitor valdecoxib at a dosage of 10 or 20 mg/day
is as effective as naproxen at a dosage of 500 mg
twice daily in relieving moderate to severe
osteoarthritis of the knee over 12 weeks. In addition,
treatment with 10 mg/day valdecoxib orally, the rec-

ommended dosage for
treatment of osteoarthritis,
is associated with a signif-
icantly lower gastroduode-
nal ulceration rate than
occurs with the conven-
tional NSAID, naproxen.

Patients receiving 10 and
20 mg/day valdecoxib
experienced significant
improvements in the signs
and symptoms of
osteoarthritis, and in all
assessments the efficacies
of valdecoxib 10 and 20
mg/day were numerically
similar to that of naproxen.
This finding is consistent
with the inhibition of
prostaglandin production
in inflamed synovial tissue

and in the central pain pathway. Increased COX-2
activity in the spinal cord in response to tissue dam-
age and in the synovial membrane of osteoarthritis
patients is at least partly responsible for joint inflam-
mation and sensitization to inflammatory pain.14–16 The
efficacy of valdecoxib in treating moderate to severe
osteoarthritis of the knee was consistent with reports
of other COX-2–specific inhibitors that are compara-
ble to conventional NSAIDs in relieving chronic pain
and inflammation.17,18 These data confirmed that 10
mg/day valdecoxib is as effective as 500 mg naprox-
en twice daily in treating the pain and inflammation
associated with osteoarthritis. The efficacy of 10
mg/day valdecoxib makes it one of the most potent
COX-2–specific inhibitors for treating moderate to
severe osteoarthritis.

Conventional NSAIDs were associated with a sig-
nificant risk of serious gas-
trointestinal complications
such as ulceration and per-
foration and low gastroin-
testinal tolerability.20–22

Naproxen treatment of
osteoarthritis and rheuma-
toid arthritis demonstrated a
higher rate of endoscopical-
ly proven gastrointestinal
ulceration than did COX-
2–specific inhibitors,17,23 and
that finding was confirmed
in this study for 10 mg
valdecoxib. Naproxen treat-
ment was associated with
significantly more gastro-
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duodenal ulcers than 5 or 10 mg valdecoxib. We
found no significant difference between 20 mg
valdecoxib and naproxen, which might be explained
by a lower incidence of ulcers with naproxen than
reported in previous studies.24 In terms of numbers
needed to treat, 14 patients would be needed to
observe a difference in endoscopic ulcer rates
between valdecoxib (5 or 10 mg) and naproxen
compared with 20 patients to observe a difference
between 20 mg valdecoxib and naproxen and 16 to
observe a difference in ulcer rates between naprox-
en and placebo.

Valdecoxib at a dosage of 10 mg/day also
demonstrated overall improved gastrointestinal tol-
erability, with significantly fewer adverse events
and withdrawals due to adverse events, in particu-
lar gastrointestinal-related events such as constipa-
tion and dyspepsia, than did naproxen. The
improved upper gastrointestinal tract safety of
valdecoxib was as expected because the COX-
1–sparing nature of this agent allows effective inhi-
bition of COX-2 without inhibiting COX-1 in the
gastric mucosa and platelets. An improved gas-
trointestinal safety profile is an important consider-
ation in the treatment of osteoarthritis because the
moderate to severe gastrointestinal complications
associated with conventional NSAID therapy fre-
quently lead to poor patient compliance or discon-
tinuation of the medication.25,26

Overall, this study suggests clinical benefits of sin-
gle daily doses of 10 and 20 mg valdecoxib and
improved upper gastrointestinal tract safety for the
10-mg dose, compared with 500 mg/day naproxen.
No additional efficacy benefit was obtained from a
20-mg dose as opposed to a 10-mg dose. Valdecoxib
(10 mg) is a potent and effective once-daily alterna-
tive to conventional NSAIDs, with a gastrointestinal
safety advantage that will be of value to rheumatol-
ogists and primary care physicians alike.
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