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A Single Preoperative Oral Dose of Valdecoxib, a New
Cyclooxygenase-2 Specific Inhibitor, Relieves Post–Oral
Surgery or Bunionectomy Pain
Paul J. Desjardins, D.M.D., Ph.D.,* Vincent S. Shu, Ph.D.,† David P. Recker, M.D.,‡ Kenneth M. Verburg, Ph.D.,§
Clifford J. Woolf, M.D., Ph.D.,�

Background: The trend toward day-case surgery, with dis-
charge on oral medication, has highlighted the need for effec-
tive and safe analgesics that facilitate a rapid recovery and
discharge time. This study evaluated the analgesic efficacy, dose
dependency, duration of action, and safety of the cyclooxygen-
ase-2 specific inhibitor, valdecoxib, administered before oral or
orthopedic surgery.

Methods: Eligible healthy adult patients were scheduled to
undergo either extraction of two impacted third molar teeth
(n � 284) or bunionectomy surgery (n � 223) with local anes-
thesia in two randomized, double-blind, placebo-controlled
studies conducted at three centers in the United States. Patients
received a single, preoperatively administered oral dose of pla-
cebo or 10 (oral surgery only), 20, 40, or 80 mg valdecoxib.
Analgesic efficacy was assessed postoperatively, over a 24-h
treatment period, or until the patient required rescue medica-
tion. Efficacy measures included time to rescue medication,
proportion of patients requiring such rescue, pain intensity,
and the Patient’s Global Evaluation of Study Medication.

Results: In both studies, all doses of valdecoxib produced
analgesia with a duration (time to rescue analgesia) and mag-
nitude (Pain Intensity, Patient’s Global Evaluation) significantly
greater than placebo. A dose-dependent effect was observed up
to 40 mg valdecoxib, with an 80-mg dose providing no addi-
tional analgesic benefit. In both models, all doses of valdecoxib
were well tolerated, with no clinically significant treatment-
related gastrointestinal, renal, or platelet-derived adverse
events, and no evidence of a dose-related increase in adverse
events.

Conclusions: Preoperative orally administered valdecoxib
provides well-tolerated and effective analgesia for mild to mod-
erate postoperative pain.

DESPITE the availability of multiple analgesics and im-
proved postoperative pain care strategies, many patients

experience short-term postsurgical pain and adverse
events complicating their analgesia.1–6 The standard of
postoperative pain management on surgical wards is
inadequate according to 50% of anesthesiologists,7 and
60% of in-patients report pain-related problems on hos-
pital discharge.8 In addition, the trend toward day-case
surgery, with discharge on oral medication, has in-
creased the risk of inadequate analgesia and side effects
in ambulatory patients.9–11 The ideal analgesic agent for
day-case surgery management should provide adequate
analgesia in the immediate postoperative period and
enable early discharge without the sedation, dizziness,
nausea, or psychomotor impairment commonly found
with opiates. In addition to being convenient for post-
operative care at home, the agent should also provide
long-lasting pain relief with minimal side effects.

Cyclooxygenase-2 (COX-2)-specific inhibitors offer a
new opportunity for the management of pain in ambu-
latory patients as they spare COX-1 at therapeutic con-
centrations and therefore do not impair platelet function
or have a high risk of gastrointestinal toxicity.12,13

Hence, COX-2–specific inhibitors, unlike nonselective
nonsteroidal antiinflammatory drugs (NSAIDs), are po-
tentially safe for oral administration preoperatively and,
if able to cross the blood–brain barrier, should inhibit
central and peripheral COX-2 as it is induced, to reduce
postoperative pain.5 Furthermore, COX-2–specific inhib-
itors are not associated with a high incidence of adverse
events such as somnolence, drowsiness, nausea, and
psychomotor impairment commonly associated with
opioids.6 Therefore, a multimodal pain management ap-
proach combining COX-2–specific inhibitors and opi-
oids may provide improved overall tolerability versus
higher doses of opioids alone and thereby benefit pa-
tients with moderate to severe pain.

Valdecoxib is a new, oral COX-2 specific inhibitor with
demonstrated analgesic efficacy.14–16 In addition, valde-
coxib has been demonstrated to cross the blood–brain
barrier in rodents and inhibit central COX-2, as measured
by a reduction of prostaglandin E2 concentrations in the
cerebrospinal fluid (Jinhua Yuan, Ph.D., Assistant Direc-
tor, Global Drug Metabolism, Pharmacia, Skokie, IL, per-
sonal written communication, July 10, 2001; James B.
Jones, M.D., Pharm.D., F.A.C.E.P., Medical Director–val-
decoxib, Pharmacia, Skokie, IL, personal written com-
munication, February 14, 2002).

These studies evaluated the analgesic efficacy, opti-
mum dose, duration of action, and safety of single pre-
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operatively administered oral doses of valdecoxib. Two
surgical models were investigated: oral surgery (impact-
ed third molar extraction), a standard model sensitive to
the analgesic actions of conventional NSAIDs,17–19 and
opioids, and orthopedic foot (bunionectomy) surgery, a
model not previously used to test the analgesic efficacy
of conventional NSAIDs.

Materials and Methods

Patients
Eligible adult patients, weighing at least 50 kg and

judged to be in good health, were scheduled to undergo
either oral surgery with local anesthesia to extract two
ipsilateral impacted third molars, requiring bony resec-
tion, or primary unilateral first metatarsal bunionectomy
surgery with regional (Mayo block) or local anesthesia.
All patients remained at the clinical research centers
during the 24-h postsurgical pain assessment period.

Patients were excluded from either study if they had a
history of upper gastrointestinal ulceration or other sig-
nificant upper gastrointestinal complaint, or if they had
received analgesics, tricyclic antidepressants, narcotics,
antihistamines, tranquilizers, hypnotics, sedatives, con-
ventional NSAIDs, or corticosteroids within 6 h of re-
ceiving study medication.

Both studies were conducted in accordance with good
clinical practice and the Declaration of Helsinki and
were approved by an institutional review board for each
clinical research center. All participating patients pro-
vided written informed consent.

Study Design
Both studies were single-dose, randomized, double-

blind, placebo-controlled, parallel-group trials con-
ducted by investigators from the SCIREX Corporation.
The post–oral surgery study was conducted at a single
clinical research center in Austin, Texas, while two cen-
ters in San Antonio and Austin, Texas, participated in the
postbunionectomy study.

The post–oral surgery study evaluated the comparative
analgesic efficacy of a single oral dose of placebo or 10,
20, 40, or 80 mg valdecoxib. Eligible patients were
randomized to receive study medication using a comput-
er-generated randomization schedule. Study medication
was administered 60–75 min before surgery. Lidocaine
2% with 1:100,000 epinephrine was administered 15
min before surgery as a local anesthetic, and nitrous
oxide–oxygen sedation was also available, if required.
The surgical procedure was expected to last between 20
and 30 min. In the post–oral surgery study, the oral
surgeon rated the extent of surgical trauma as moderate
(extraction involving mucoperiosteal flap and bone re-
moval) or severe (extraction involving flap and bone
removal, and sectioning of the tooth).

The postbunionectomy study evaluated the compara-
tive efficacy of single oral doses of placebo or 20, 40, or
80 mg valdecoxib. Eligible patients were randomized to
receive study medication (as in the post–oral surgery
study) 45–75 min before bunionectomy surgery. Patients
then received regional anesthesia (Mayo block) using
lidocaine without epinephrine as a local anesthetic, 5–15
min before surgery. If pain persisted, additional lido-
caine was administered to achieve full anesthesia. A
continuous infusion of up to 200 �g/kg of the sedative,
propofol, was used during the surgery, which was ex-
pected to last 30–90 min. In both studies, rescue medi-
cation could be requested by the patient at any time and
was administered in accordance with the standard prac-
tices at each study site.

Efficacy Measurements
Efficacy assessments in both studies were recorded

during the 24 h following completion of surgery. Pa-
tients were required to stay in the study center through-
out this period.

Efficacy measures in each study included the time to
rescue medication (time elapsed from administration of
study drug to rescue medication) and the proportion of
patients within each treatment group that received res-
cue medication. Patients also assessed their pain inten-
sity (PI) on a four-point categorical scale (0 � no pain,
1 � mild pain, 2 � moderate pain, and 3 � severe pain)
every 30 min following the end of surgery for 2 h, and
then at 2-hourly intervals until 24 h after surgery. Pa-
tients also completed a Global Evaluation of study med-
ication just before receiving rescue medication or 24 h
after the end of surgery, by providing a graded response
(4 � excellent, 3 � good, 2 � fair, or 1 � poor) to the
statement “How would you rate the study medication
you received to delay pain?” Each patient then recorded
the time at which the statement was completed.

Safety
Adverse events were monitored throughout the study

period and up to 9 days following oral surgery, or 2
weeks after bunionectomy. Safety was assessed by rou-
tine clinical laboratory analyses (hematology; biochem-
istry, including markers of renal function such as creat-
inine, blood urea nitrogen, and alkaline phosphatase),
physical examinations, and measurement of vital signs
before surgery and at 30 min and 2, 4, and 24 h following
surgery.

Statistical Analysis
Sample Size. A sample size of 55 patients per treat-

ment group was required in both studies to detect a
difference of 3 h in the median time to rescue medica-
tion, with a power of at least 80% and a type I error at
0.013 (two-sided test adjusted for four comparisons).
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This was based on an assumed median time to rescue
medication of 2.62 h for the placebo group.

Efficacy Analyses. In both studies, a modified inten-
tion-to-treat cohort was used in all efficacy analyses,
using a last-observation-carried-forward approach in
which the last score recorded for any given efficacy
assessment before withdrawal was used (carried for-
ward) in the analysis at all subsequent time points. The
modified intention-to-treat cohort comprised patients
who had received study medication and completed sur-
gery without a protocol violation that led to study
withdrawal.

The median time to rescue medication was calculated
for each treatment group using the Miller method,20 95%
confidence intervals were calculated using the Simon
and Lee method,21 and time-to-event analyses were plot-
ted as Kaplan-Meier survival curves. Pairwise compari-
sons were made between groups using pairwise log-rank
tests (Fisher protected LSD method). The proportion of
patients taking rescue medication was compared using
the Fisher exact test (after oral surgery) or the Cochran-
Mantel-Haenszel test (after bunionectomy).

The Patient’s Global Evaluation of study medication
was analyzed by analysis of variance, with treatment and
center as factors, and Fisher exact test (after oral sur-

gery) or the Cochran-Mantel-Haenszel test (after bun-
ionectomy). PI-categorical (both studies) was analyzed
using analysis of variance with treatment (both studies)
and center (postbunionectomy study) as factors. Differ-
ences in least squares means were evaluated with the
Fisher protected multiple comparison procedure.

Safety Analyses. All patients receiving study medica-
tion were included in the safety analyses. The incidence
of adverse events was recorded in both studies.

Results

Post–Oral Surgery Study Subjects
A total of 284 healthy adults scheduled to undergo

extraction of two ipsilateral third molars were random-
ized to receive study treatment (fig. 1A). All received one
dose of study medication and were included in the
demographic and safety analyses. Nine patients (3%)
withdrew from the study: 2 (4%) from the placebo
group, 4 (7%) from the 10-mg valdecoxib group, and 1
(2%) from each of the 20-mg, 40-mg, or 80-mg valde-
coxib treatment groups (fig. 1A). Seven of these patients
were withdrawn because of protocol noncompliance.
Two of these patients (1 in the 10-mg valdecoxib group
and 1 in the 20-mg valdecoxib group) had received study

Fig. 1. (A) Disposition of patients in pos-
toral surgery study. *Three patients lost
to follow-up because of noncompliance
after completing efficacy analyses. (B)
Disposition of patients in postbunionec-
tomy study.
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medication less than 60 min before the start of surgery,
one (10-mg valdecoxib group) withdrew consent before
surgery, another (80-mg valdecoxib group) refused to
complete surgery, and three were lost to follow-up (1 in
the placebo group; 2 in the 10-mg valdecoxib group),
and one because of a protocol violation (extraction of 3
instead of 2 molars). The ninth patient, from the 40-mg
valdecoxib group, withdrew because of a severe adverse
event (vomiting) 9 min after dose.

The modified intention-to-treat cohort comprised 278
patients and included three patients lost to follow-up
because of noncompliance after completing the efficacy
analyses (1 in the placebo group, 2 in the 10-mg valde-
coxib group).

The treatment groups had similar demographics, with
no significant differences observed in mean age, weight,
sex, time from preoperative dose of study medication to
surgery, or time from anesthesia to surgery. In addition,
the patients in each treatment group experienced com-
parable baseline levels of surgical trauma (table 1).

Postbunionectomy Study Subjects
Of the 223 healthy adults scheduled for bunionectomy

surgery who received a dose of study medication and
were included in the baseline demographics and safety
analyses, three were excluded from the modified inten-
tion-to-treat cohort used in the efficacy analyses (fig. 1B).

Two patients, one from the placebo group and one from
the 40-mg valdecoxib group, were withdrawn because
of noncompliance (administration of protocol-prohib-
ited medications celecoxib and diphenhydramine, re-
spectively). One patient withdrew from the 40-mg valde-
coxib group due to an adverse event (allergic reaction to
propofol) before completing surgery.

The treatment groups had comparable baseline demo-
graphic characteristics, time from preoperative dose of
study medication to surgery, and time from anesthesia to
surgery. In addition, there was no significant difference in
the duration of surgery among treatment groups (table 2).

Post–Oral Surgery Efficacy Measures
Time to Rescue Medication. Patients receiving pla-

cebo and 10- and 20-mg doses of valdecoxib had median
time to rescue medication of 2 h and 59 min, 9 h and 4
min, and 13 h and 6 min, respectively, while the median
time for those receiving 40- and 80-mg doses of valde-
coxib exceeded 24 h. This difference in median time to
rescue was significant for all valdecoxib treatment
groups compared with placebo as determined by the
95% confidence intervals (table 3) and analysis of the
Kaplan-Meier distributions (fig. 2). Furthermore, patients
receiving the 40-mg valdecoxib dose had significantly
longer median time to rescue medication values than

Table 1. Post–Oral Surgery Study Baseline Patient Demographics

Post–Oral Surgery Study

Treatment Group

Placebo
Valdecoxib

(10 mg)
Valdecoxib

(20 mg)
Valdecoxib

(40 mg)
Valdecoxib

(80 mg) P Value

No. of patients (n) 57 56 57 57 57 —
Mean age (yrs) 23.8 23.9 22.8 22.8 23.5 0.63
% Female 54.4 46.4 45.6 57.9 64.9 0.20
Mean weight (kg) 71.4 74.8 69.4 73.2 71.9 0.47
Moderate surgical trauma

rating (%)
44 40 46 43 45 0.98

Severe surgical trauma
rating (%)

56 60 54 57 55 0.98

Mean time from preoperative
dose to surgery (min)

60 59.7 59.9 60 60 0.46

Mean duration of surgery (min) 11.3 10.5 10.8 10.7 10.8 0.59

Table 2. Postbunionectomy Study Baseline Patient Demographics

Postbunionectomy Study

Treatment Group

Placebo
Valdecoxib

(20 mg)
Valdecoxib

(40 mg)
Valdecoxib

(80 mg) P Value

No. of patients (n) 55 56 57 55 —
Mean age (yr) 40.3 42.0 42.8 43.2 0.56
% Female 86 91 90 93 0.63
Mean weight (kg) 73.6 74.2 72.4 69.1 0.29
Mean time from preoperative dose

to surgery (min)
54.7 56.1 56.1 57.9 0.24

Mean time from anesthesia to
surgery (min)

11.1 12.1 11.5 11.5 0.24

Mean duration of surgery (min) 39.9 38.4 40.5 39.9 0.78
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those receiving the 20-mg dose. In addition, patients
receiving 80 mg valdecoxib had significantly longer me-
dian values than those receiving 10 mg valdecoxib. A
plateau was reached at 40–80-mg doses of valdecoxib;
patients receiving these doses had similar median times
to rescue medication. Pairwise comparisons confirmed
that the median time to rescue medication for all valde-
coxib groups was significantly longer than placebo (P �
0.001). In addition, the median time to rescue was sim-
ilar for the 40- and 80-mg valdecoxib groups (P � 0.34),
but significantly longer than for the 10-mg valdecoxib
group (P � 0.003).

While 95% of placebo-treated patients had received
rescue analgesia by 24 h after surgery, this proportion
decreased with increasing dose of valdecoxib, from 67
and 57% in the 10- and 20-mg valdecoxib groups to 32
and 41% in the 40- and 80-mg valdecoxib groups, respec-
tively (table 3). This difference was statistically signifi-

cant for all valdecoxib groups relative to the placebo
group (P � 0.001).

Pain Intensity. The mean PI categorical score for
patients receiving any valdecoxib dose was lower than
placebo at all assessment points (fig. 3). This difference
was significant at each assessment, up to 24 h following
surgery (P � 0.001). Patients treated with 40 or 80 mg
valdecoxib experienced a reduction of PI of more than
50%, relative to placebo-treated patients from 2 h follow-
ing study drug administration onward.

Patients receiving 40- and 80-mg doses of valdecoxib
experienced similar levels of analgesia, as evidenced by

Table 3. Median Time to Rescue Medication and Percentage of Patients Requiring Rescue Medication by 24 h Postsurgery in the
Post–Oral Surgery and Postbunionectomy Studies

Treatment Group

Placebo
Valdecoxib

(10 mg)
Valdecoxib

(20 mg)
Valdecoxib

(40 mg)
Valdecoxib

(80 mg)

Post–oral surgery (n) 56 54 56 56 56
Median time to rescue

medication [h:min
(95% CI)]

2:59 (2:46–3:30) 9:04* (7:18–14:35) 13:06* (9:16 to �24:00) �24:00*† (�24:00) �24:00*‡ (13:57 to �24:00)

Patients requiring rescue
medication (%)

95 67 57 32 41

Postbunionectomy (n) 54 — 56 55 55
Median time to rescue

medication [h:min
(95% CI)]

3:24 (2:42–4:07) — 7:04* (4:33–10:02) 8:03* (4:53–12:03) 8:05* (6:21–10:03)

Patients requiring rescue
medication (%)

100 — 88 78 71

* Significantly different distribution compared with placebo. † Significantly different distribution compared with 10 mg and 20 mg valdecoxib. ‡ Significantly
different distribution compared with 10 mg valdecoxib.

Fig. 2. Time to rescue medication after oral surgery (Kaplan-
Meier product limit estimates). *P < 0.05 versus each dose of
valdecoxib.

Fig. 3. Mean pain intensity (PI, categorical) scores over time for
all treatment groups after oral surgery. *P < 0.001, placebo
versus each dose of valdecoxib, at all time points. †P < 0.001, 40
and 80 mg valdecoxib versus 10 and 20 mg valdecoxib from 8 to
20 h. ‡P < 0.001, 40 mg valdecoxib versus 10 mg valdecoxib
from 4 to 24 h. §P < 0.001, 80 mg valdecoxib versus 10 mg
valdecoxib from 0.5, and 4 to 24 h. �P < 0.001, 80 mg valdecoxib
versus 20 mg valdecoxib from 6 to 24 h.
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their mean PI scores at all assessments. In addition, the
mean PI scores for patients receiving 40 or 80 mg valde-
coxib were lower than those receiving 10 or 20 mg
valdecoxib throughout the 24-h evaluation period. These
differences were significant at most time points (fig. 3;
P � 0.001).

Patient’s Global Evaluation of Study Medication.
The proportion of patients rating valdecoxib as “good”
or “excellent” increased with increasing dose. In the
10–80-mg valdecoxib groups, 78–93% of patients rated
their medication as “good” or “excellent,” compared
with 48% in the placebo group. This difference was
significant for each valdecoxib dose (P � 0.001; fig. 4).
Each valdecoxib treatment group also had significantly
higher mean global rating scores than the placebo group
(P � 0.001). The 40- and 80-mg valdecoxib groups had
significantly higher mean scores than the 10-mg group
(P � 0.001).

Postbunionectomy Efficacy Measures
Time to Rescue Medication. Patients receiving 20–

80-mg doses of valdecoxib had median times to rescue
medication ranging from 7 h and 4 min to 8 h and 5 min,
which were longer than in the placebo group (3 h and
24 min; fig. 5). This difference was significant for all
valdecoxib treatment groups compared with placebo
(table 3). There was no significant difference in the
distribution of the time to rescue medication among the
valdecoxib treatment groups. In contrast, pairwise com-
parisons revealed that the median time to rescue for the
80-mg valdecoxib group was significantly longer than for
the 20-mg valdecoxib group (P � 0.05; table 3).

While 100% of patients receiving placebo treatment
required rescue medication by 24 h after surgery, the
proportion decreased with increasing valdecoxib doses,
from 88% in the 20-mg valdecoxib group to 71% in the
80-mg valdecoxib treatment group (table 3). This differ-
ence was statistically significant between the valdecoxib
treatment groups and placebo (P � 0.001) and between
the 20- and 80-mg valdecoxib groups (P � 0.03; table 3).

Pain Intensity. Valdecoxib-treated patients experi-
enced a PI approximately 30% lower than those receiv-

ing placebo (fig. 6). This difference reached statistical
significance by 4 h after surgery (P � 0.001). In addition,
the mean PI scores for the 40- and 80-mg valdecoxib
groups remained significantly lower than for placebo for
the duration of the 24-h study period. However, the
differences in mean PI scores between the 20-mg valde-
coxib and placebo groups were no longer significant at
18 h after surgery and beyond.

Patient’s Global Evaluation of Study Medication.
Within each valdecoxib treatment group, more patients
(75–77%) rated their study medication as “good” or “ex-
cellent” than did those in the placebo group (51%). This
difference was significant at all valdecoxib doses (P �
0.006–0.025; fig. 4). Each dose of valdecoxib was rated
as good or excellent by similar proportions of patients.

Safety. In total, adverse events were experienced by
128 patients (45%) in the post–oral surgery study and 93
patients (42%) in the postbunionectomy study (table 4).

Fig. 4. Patient’s global evaluation of study medication results
after oral surgery (*P < 0.001 vs. placebo) and after bunionec-
tomy (‡P � 0.006, †P � 0.014, or *P � 0.025 vs. placebo).

Fig. 5. Time to rescue medication after bunionectomy (Kaplan-
Meier product limit estimates). *P < 0.001 versus placebo.

Fig. 6. Mean pain intensity (PI, categorical) scores over time for
all treatment groups after bunionectomy. *P < 0.001 from 4 to
16 h for 20 mg valdecoxib versus placebo. †P < 0.001 from 4 to
24 h for 40–80 mg valdecoxib versus placebo.
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The majority were mild to moderate in intensity. Overall,
three patients were withdrawn from the studies because
of adverse events (one patient who received 40 mg
valdecoxib in the post–oral surgery study and one pa-
tient from each of the 20- and 40-mg valdecoxib groups
in the postbunionectomy study). None of these withdraw-
als was definitely attributable to study medication. Head-
ache, nausea, and vomiting were the adverse events with
the highest incidence (� 2%) in both studies (table 4).

No treatment-related platelet-derived (postoperative
bleeding) or renal (edema) adverse events occurred in
either study. There was no evidence of an increase in the
incidence of adverse events (gastrointestinal, renal or
platelet-related) or of a consistent pattern of clinically
significant changes in laboratory tests (including mea-
sures of renal function such as serum creatinine, alkaline
phosphatase, and blood urea nitrogen concentrations),
vital signs, or physical examination results with increas-
ing doses of valdecoxib compared with placebo in either
study.

Discussion

Preoperative oral treatment with the potent COX-2–
specific inhibitor valdecoxib provides effective relief
from acute mild to moderate pain following oral or
orthopedic surgery. All doses of valdecoxib provided a
duration and magnitude of analgesia that was signifi-
cantly greater than placebo. A dose-dependent analgesic
effect was observed up to 40 mg valdecoxib. In both
surgical models, all doses of valdecoxib were safe and
well tolerated, with no clinically significant treatment-
related gastrointestinal, renal, or platelet adverse events,
and no evidence of a dose-dependent increase in adverse
events.

Although conventional NSAIDs have been used preop-
eratively or perioperatively, their ability to inhibit COX-1

has raised concerns over their gastrointestinal safety and
an increased risk of perioperative bleeding.22–25 Rom-
sing and Walther-Larsen26 reviewed the published liter-
ature on analgesic efficacy and bleeding following the
perioperative use of NSAIDs and confirmed that, al-
though hemorrhagic events do occur in the postopera-
tive period, there is no clear association between peri-
operative NSAID use and disorders in hemostasis. For
maximum benefit, NSAID risk factors must be recog-
nized, and the patient, clinical indication, individual
NSAID, and timing and route of administration, must all
be selected carefully.26 Because valdecoxib is a highly
selective COX-2–specific inhibitor in vitro (COX-2:
COX-1 inhibition ratio of 28,000),14 it should be safe in
terms of platelet and gastrointestinal side effects and
suitable for preoperative use. A study involving healthy
adult volunteers has already confirmed that valdecoxib
(40 mg twice daily for 7.5 days) has no platelet inhibitory
effect.27 The absence of clinically significant gastrointes-
tinal side effects, clinical evidence of increased bleeding
following surgical trauma and platelet abnormalities fol-
lowing valdecoxib treatment in the current studies sup-
port the perioperative use of valdecoxib. According to
these studies, valdecoxib can be safely administered pre-
operatively up to a supratherapeutic dose of 80 mg
without inhibiting COX-1. However, the issue of side
effects and safety should be examined in other surgical
models, such as tonsillectomy or hip surgery, which
have different risks.

There were distinct differences between the two sur-
gical models studied in terms of the pain experienced,
the analgesic cover required, and the relative efficacy of
valdecoxib. Removal of impacted third molar teeth is a
standard model for assessing the efficacy of analgesics in
an acute pain setting.28 Although this model is sensitive
to NSAIDs and opioids,29,30 oral pain mediated by the

Table 4. Summary of Adverse Events Experienced in the Post–Oral Surgery and Postbunionectomy Studies

Treatment Group

Placebo
Valdecoxib

(10 mg)
Valdecoxib

(20 mg)
Valdecoxib

(40 mg)
Valdecoxib

(80 mg)

Post–oral surgery (n) 57 56 57 57 57
Total adverse events 33 (58%) 26 (46%) 18 (32%) 28 (49%) 23 (40%)
Total gastrointestinal adverse events 16 (28%) 11 (20%) 4 (7%) 8 (14%) 8 (14%)
Adverse events causing withdrawal 0 (0%) 0 (0%) 0 (0%) 1 (� 2%) 0 (0%)
Most common (� 2%) adverse events

Headache 15 (26%) 9 (16%) 6 (11%) 10 (18%) 11 (19%)
Nausea 15 (26%) 9 (16%) 3 (5%) 6 (11%) 7 (12%)
Vomiting 7 (12%) 4 (7%) 1 (2%) 4 (7%) 2 (4%)

Postbunionectomy (n) 55 — 56 57 55
Total adverse events 26 (47%) — 23 (41%) 24 (42%) 20 (36%)
Total gastrointestinal adverse events 12 (22%) — 15 (27%) 13 (23%) 11 (20%)
Adverse events causing withdrawal 0 (0%) — 1 (� 2%) 1 (� 2%) 0 (0%)
Most common (� 2%) adverse events

Headache 4 (7%) — 5 (9%) 1 (2%) 2 (4%)
Nausea 10 (18%) — 13 (23%) 12 (21%) 9 (16%)
Vomiting 2 (4%) — 5 (9%) 3 (5%) 2 (4%)
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trigeminal system may differ in some respects from that
in the rest of the body, and its predictability for control
of other forms of postoperative pain, particularly those
with a less vigorous inflammatory reaction, has not been
rigorously examined. For that reason, we felt it useful to
compare the oral model with another surgical model.
The bunionectomy model was selected because of the
relative homogeneity of the surgical and anesthetic pro-
cedures and because patients predictably require post-
operative analgesic intervention. The observed differ-
ences in analgesic efficacy, and in the dose–response
between the two surgical models, probably reflect dif-
ferences in the intensity of postoperative pain experi-
enced and differences in the duration of surgery, af-
fected tissue sites, their sensory innervation, and in the
extent of inflammation before and following surgical
trauma.

In these protocols, the pain levels are low in the
immediate postoperative period even in the placebo
group, because of the residual local anesthetic effects,
and only reach a peak as the anesthetic wears off and the
full inflammatory response to surgery evolves. Although
most noninflamed tissues have little or no COX-2 pro-
tein, local expression is induced at the site of surgical
trauma by the production of proinflammatory mediators
such as interleukin-1�.31,32 In animal models, there is a
delay of 2–4 h from the initial surgical incision until high
concentrations of cellular COX-2 protein accumulate.33

In addition, interleukin-1�, produced in the cerebrospi-
nal fluid in response to a humoral signal, binds to inter-
leukin-1� receptors on dorsal horn neurons to elicit
COX-2 up-regulation within the central nervous system,
a change that is not prevented by regional anesthesia.32

The action of peripherally and centrally induced COX-2
can lead to a peripheral sensitization of nociceptor ter-
minals and to central sensitization.34,35 It is therefore
probable that the extent to which different COX-2–
specific inhibitors penetrate the blood–brain barrier
(and the associated kinetics) will influence their relative
analgesic efficacy. Studies in rodents have demonstrated
that valdecoxib can cross the blood–brain barrier and
inhibit central COX-2, as measured by a reduction in
prostaglandin E2 within the cerebrospinal fluid (Jinhua
Yuan, Ph.D., Assistant Director, Global Drug Metabo-
lism, Pharmacia, Skokie, IL, personal written communi-
cation, July 10, 2001; James B. Jones, M.D., Pharm.D.,
F.A.C.E.P., Medical Director–valdecoxib, Pharmacia,
Skokie, IL, personal written communication, February
14, 2002). Central COX-2 inhibition may therefore con-
tribute to the analgesic action of valdecoxib. Although it
can cross the blood–brain barrier, valdecoxib was not
associated with significant central nervous system–type
side effects, such as somnolence and dizziness, in the
current studies.

Peak pain occurred at 4 h after oral surgery (fig. 3).
Between 2 and 6 h after oral surgery, almost all (92%)

placebo-treated patients required rescue medication (fig.
2). Following oral surgery, the PI experienced by valde-
coxib-treated patients was significantly reduced in am-
plitude (55%) for the entire 24 h of observation (fig. 3),
paralleling the substantially diminished requirement for
rescue medication (40%; fig. 2).

The bunionectomy patients also had adequate analge-
sic cover in the immediate postoperative period. How-
ever, once the regional anesthesia wore off, the placebo-
treated patients in this study experienced more pain
than those in the oral surgery study (fig. 6). Valdecoxib
provided a significant reduction in PI (30%) after bun-
ionectomy. The duration of analgesia was considerably
shorter than in the oral surgery group, however, with a
drift of the treated groups pain scores toward the pla-
cebo level beyond 12 h after surgery. Beyond 12 h, most
patients in the valdecoxib groups required additional
analgesia; hence, rescue medication was required in 71–
78% of these patients, yet the time to rescue was signif-
icantly delayed relative to the placebo group (fig. 5). It is
possible that bunionectomy patients would have bene-
fited from a second oral dose of 20 or 40 mg valdecoxib
later in the first postoperative day.

It is now readily accepted that waiting for a patient to
report severe pain before prescribing an analgesic pro-
duces unnecessary suffering and might reduce the effi-
cacy of any subsequent treatment. There has been con-
siderable interest in the concept that preemptive
analgesia might reduce postoperative pain by preventing
central sensitization induced by nociceptive signals at
the time of surgery. However, in the case of COX-2,
classic preemptive therapy is not appropriate, since
COX-2 specific inhibitors cannot act on this enzyme until
it accumulates in cells several hours after surgery.31,33

Although there is theoretically no difference then be-
tween preoperative, intraoperative, or immediate post-
operative administration for short surgical procedures
and drugs with a short Tmax, it is more convenient to
administer an oral analgesic, such as valdecoxib, preop-
eratively. There might potentially be some difference in
efficacy between COX-2–specific inhibitors adminis-
tered perioperatively and those given several hours post-
operatively, once intracellular COX-2 has accumulated.
This will need to be formally tested.

In conclusion, the novel potent COX-2 specific inhib-
itor valdecoxib is effective and well tolerated when ad-
ministered orally and preoperatively for the treatment of
acute postoperative pain. While oral surgery has often
served as a model for demonstrating the efficacy of
analgesics, this study has shown that bunionectomy is
also a useful surgical model for the evaluation of the
efficacy of analgesics in acute postoperative pain. Based
on the data presented here, it appears that valdecoxib
may be useful in the treatment of postoperative pain
when administered preoperatively.
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