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Objective: To examine the analgesic and opioid-sparing effects of parecoxib following major
gynecologic surgery.

Methods: This is a large subset analysis of patients from a multicenter, randomized, double-
blind, placebo-controlled study of parecoxib/valdecoxib (PAR/VAL) for postoperative pain. Pain
severity, pain interference with function, opioid use, occurrence of opioid-related symptoms,
and Patient/Physician Global Evaluation of Study Medication were compared between placebo
and PAR/VAL treatment groups in the days following surgery.

Results: Pain scores were reduced in the PAR/VAL group (n=98), relative to placebo (n=97),
on Day 2 (—21%, P<0.001) and Day 3 (—23%, P=0.004). Pain interference with function scores
were also significantly lower in the PAR/VAL group, compared with placebo, on Day 2 (—29%,
P<0.001) and Day 3 (—28%, P=0.013). Consumption of supplemental morphine was significantly
lower in the PAR/VAL group relative to placebo at 24 hours (—37%, P=0.010) and trended lower
at 48 (—28%) and 72 hours (—26%). Patients in the PAR/VAL group also had a reduced risk of
experiencing specific opioid-related symptoms, including “inability to concentrate” (relative risk
=0.53) and “nausea” (relative risk =0.60) on Day 2. Both Patient and Physician Global Evalua-
tion of Study Medication scores were better in the PAR/VAL group than in the placebo group.
Conclusion: The current study adds support for the use of parecoxib in patients following
major gynecologic surgery.
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Introduction

Management of pain following surgery remains a challenge to both patients and physi-
cians. In a recent prospective study of 441 inpatients undergoing orthopedic, general,
neurosurgical, or gynecologic surgery, over half of patients reported “moderate-to-
extreme” pain at the time of discharge and 12% reported “severe-to-extreme” pain.’
Opioids have demonstrated efficacy for the management of pain following surgery
and are commonly used in the postoperative setting.? Opioids, however, are associated
with a variety of dose-dependent adverse symptoms, including drowsiness, confusion,
nausea, constipation, respiratory depression, and itching, among others.>* Current
postoperative analgesia guidelines aim to reduce the amount of opioids consumed and
the frequency of opioid-associated adverse events.”> A multimodal pain management
approach is recommended in which, unless contraindicated, patients receive around-the-
clock treatment with acetaminophen and nonselective nonsteroidal anti-inflammatory
drugs (NSAIDs) or selective cyclooxygenase (COX)-2 inhibitors in addition to, or
instead of, opioid-based analgesia.’
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Although they provide an analgesic effect, nonselective
NSAIDs that inhibit both COX-1 and COX-2 can inhibit
platelet aggregation and may increase the risk of bleeding
during and following surgery.®’ These effects are mainly
attributed to inhibition of COX-1. COX-2-selective inhibi-
tors, in contrast, provide analgesic benefits similar to those
of nonselective NSAIDs but with less risk for bleeding.®®
Thus, COX-2 selective inhibitors are an attractive analgesic
option in the postoperative setting.

Gynecologic surgeries are among the most common types
of surgeries, with hysterectomy being the second most com-
mon surgery among women in the United States at nearly
500,000 cases per year.! Though studies have examined the
use of opioids following major gynecological surgery, there
are relatively few studies examining the use of NSAIDs, and
even fewer examining the use of COX-2 selective inhibitors
in this setting. Therefore, the current analysis examines
the analgesic efficacy and potential for opioid sparing of
parecoxib, an injectable COX-2 selective inhibitor, in patients
following major gynecologic surgery.

Methods

Data sources

This is a large subset analysis of patients from a previous
multicenter, randomized, double-blind, placebo-controlled
study of parecoxib, followed by valdecoxib for the treat-
ment of pain following a variety of noncardiac surgeries.
Detailed methods and results of this trial have been pub-
lished previously.!"!? The subgroup analyzed here com-
prised 195 patients undergoing major gynecologic surgery.
As in the original trial, patients were aged 18—80 years,
were expected to require in-hospital analgesic treatment
for postoperative pain for at least 3 full days and analgesic
treatment following discharge over a 10-day period follow-
ing surgery, and were required to have an American Society
of Anesthesiologists Grade I-III for preoperative health.
The original clinical trial was approved by the appropri-
ate institutional review boards, and all patients provided
informed consent.

Treatment

After recovery from anesthesia, eligible patients were ran-
domized to parecoxib/valdecoxib (PAR/VAL) or matching
placebo. PAR/VAL treatment consisted of an initial 40 mg
intravenous (IV) dose of PAR (on Day 1) and 20 mg IV or
intramuscular (IM) doses of PAR every 12 hours thereafter
(through Day 3), followed by 20 mg oral doses of VAL every
12 hours (until Day 10).

Supplemental analgesia was allowed throughout the
course of the study in the form of morphine with patient-
controlled analgesia (PCA) or bolus administration during
the IV/IM treatment period and codeine/acetaminophen
or hydrocodone/acetaminophen during the oral treatment
period of this study. The PCA protocol included PCA pump
on demand (no basal infusion) at 1 mg/mL administered at
1.0 mg per dose, with a block out time of 6 minutes.

Analyses

Patients rated pain intensity throughout each day on a scale,
from 0= none to 3= severe. Summed pain intensity over 24
hours was calculated as previously described'! and compared
between treatment groups on Days 2 and 3, using an analysis
of variance model with country and treatment as factors and
a last observation carried forward approach to missing data.

A composite score was derived from five items of the
pain interference with function question of the modified
Brief Pain Inventory — short form.'* Composite scores were
presented for Days 2 and 3 and were compared between
treatment groups using a general linear model with treatment
and country as factors and a last observation carried forward
approach to missing data.

The cumulative amount of supplemental morphine (PCA
and bolus) consumed at 24, 48, and 72 hours after the initial
dose of study treatment was compared between treatment
groups using an analysis of variance model with treatment
and country as factors.

Patients used the Opioid-Related Symptom Distress
Scale!* to rate their distress from common opioid-related
symptoms, including fatigue, drowsiness, inability to con-
centrate, confusion, dizziness, constipation, itching, difficulty
with urination, nausea, and retching/vomiting. The percent-
age of patients experiencing each opioid-related symptom
was calculated for each treatment group on Day 2. A relative
risk (RR; PAR/VAL versus placebo) was calculated for each
symptom, and significance was assessed using a Fisher’s
exact test. Additionally, the RR (PAR/VAL versus placebo)
of experiencing =1, 22, and 23 symptoms on Day 2 was also
assessed for each treatment group.

Patient and Physician Global Evaluation of Study Medica-
tion scores were assessed at the time of transition from I'V/
IM to oral dosing. Scores ranged from 1= poor to 4= excel-
lent, and were compared between treatment groups using a
Cochran—Mantel-Haenszel test controlling for country.

All analyses were performed using the modified intent-to-
treat population, which consisted of all randomized patients
who received at least one dose of study medication.
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Results
In total, 195 patients were included in the analysis (PAR/VAL,
n=98; placebo, n=97). The types of gynecological procedures
included in the analysis were as follows: uterine (n=97),
adnexa (n=9), other (n=21), uterine and other (n=12), adnexa
and other (n=1), uterine and adnexa (n=54), uterine and
adnexa and other (n=1) (Table 1). Basic patient demographics
were similar between the PAR/VAL and placebo treatment
groups (Table 1). Two patients (one in each treatment group)
were classified as male. One patient had a diagnosis of uter-
ine carcinoma, whereas the other had a diagnosis of uterine
bleeding with multiple fibroids. It is uncertain whether this
was an error (by the patient or sponsor) when reporting sex or
whether these patients intentionally reported their sex as male.
Mean summed pain intensity over 24 hours pain scores were
significantly lower among patients receiving PAR/VAL than
patients receiving placebo. Pain scores were reduced by 21%
(an absolute reduction of 7.2 points on a scale from 0 to 72)
in the PAR/VAL group relative to placebo on Day 2 (P<0.001,
Figure 1). A similar reduction (23%, an absolute reduction of
6.2 points) was evident on Day 3 (P=0.004, Figure 1). Mean
composite modified Brief Pain Inventory — short form pain
interference with function scores were also significantly lower
in the PAR/VAL group compared with placebo. Relative to pla-
cebo, scores were reduced by 29% (an absolute reduction of 1.2
points on a scale from 0 to 10, P<0.001) on Day 2 and 28% (an
absolute reduction of 0.7 points, P=0.013) on Day 3 (Figure 2).

Table | Demographics of all randomized patients

Characteristic Placebo (n=97) PAR/VAL (n=98)

Age, years
Mean (SD) 45.7 (10.1) 47.1 9.9)
Range 25-78 28-79
Sex, n (%)
Male I (1.0) 1 (1.0)
Female 96 (99.0) 97 (99.0)
Race, n (%)
White 73 (75.3) 82 (83.7)
Black 14 (14.4) 14 (14.3)
Asian 0 (0.0 1 (1.0)
Not listed 10 (10.3) 1 (1.0)
BMI, Kg/m?
Mean (SD) 27.6 (5.4) 26.8 (4.6)
Procedure, n (%)
Uterine 47 (48.5) 50 (51.0)
Adnexa 33.0) 6 (6.1)
Other 12 (12.4) 992
Uterine/other 7(7.2) 5(5.1)
Adnexa/other I (1.0) 0 (0.0
Uterine/adnexa 26 (26.8) 28 (28.6)
Uterine/adnexa/other I (1.0 0 (0.0

Abbreviations: PAR/VAL, parecoxib/valdecoxib; SD, standard deviation; BMI,
body mass index.
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Figure | Mean SPI-24 scores on Days 2 and 3 following surgery.

Notes: *P<0.001 versus placebo; **P<0.010 versus placebo.

Abbreviations: PAR/VAL, parecoxib/valdecoxib; SPI-24, summed pain intensity
over 24 hours; SD, standard deviation.
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Figure 2 Mean mBPI-sf composite pain interference with function scores on Days
2 and 3 following surgery.

Notes: *P<0.001 versus placebo; **P<0.05 versus placebo.

Abbreviations: mBPI-sf, modified brief pain inventory — short form; PAR/VAL,
parecoxib/valdecoxib; SD, standard deviation.

In addition to experiencing an analgesic benefit, patients
receiving PAR/VAL generally consumed less supplemental
morphine following surgery than patients receiving placebo.
Consumption of supplemental morphine was significantly
lower at 24 hours (—37%, absolute reduction of 11.1 mg
morphine equivalents, P=0.010) and trended lower at 48
(—28%, absolute reduction of 13.2 mg morphine equiva-
lents, P=0.113) and 72 hours (—26%, absolute reduction of
14.6 mg morphine equivalents, P=0.229) (Figure 3). Nota-
bly, less morphine consumption in the PAR/VAL treatment
group was accompanied by a reduced risk of experiencing
specific opioid-related symptoms, including “inability to
concentrate” (RR =0.53) and “nausea” (RR =0.60) on Day 2
following surgery (Table 2). The overall RR of experiencing
22 opioid-related symptoms on Day 2 was significantly lower
with PAR/VAL compared with placebo (RR =0.80, P<0.050).
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Figure 3 Cumulative supplemental morphine consumption at 24, 48, and 72 hours
after initial dose following surgery.

Note: *P=0.010 versus placebo.

Abbreviations: PAR/VAL, parecoxib/valdecoxib; SD, standard deviation.

Table 2 Frequency of opioid-related symptoms on Day 2
following surgery

Symptom Placebo (%) PAR/VAL (%) RR* P-value®
Fatigue 50.6 474 094 NS
Drowsiness 56.0 51.6 092 NS
Inability to 25.8 13.7 053  <0.050
concentrate

Nausea 422 25.3 0.60  <0.050
Dizziness 337 21.1 0.62 NS
Constipation 26.1 17.2 0.66 NS
Itching 22.8 16.8 074 NS
Difficulty with 12.0 6.3 053 NS
urination

Confusion 6.5 3.2 048 NS
Retching/vomiting  20.0 1.7 059 NS

Note: *PAR/VAL compared with placebo.
Abbreviations: NS, nonsignificant; PAR/VAL, parecoxib/valdecoxib; RR, relative
risk.
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Patients and physicians rated their impression of study
medication at the time of transition from IV/IM parecoxib
to oral valdecoxib dosing. There was a significant differ-
ence in the distribution of Patient (P<0.001; Figure 4A)
and Physician (P<0.001; Figure 4B) Global Evaluation of
Study Medication scores between the PAR/VAL and placebo
groups. Notably, 48% of both patients and physicians in the
PAR/VAL group rated treatment as “excellent” compared
with only 26% (patients) and 21% (physicians) in the placebo
group. Further, considerably less patients and physicians in
the PAR/VAL group rated their treatment as “poor” or “fair”
compared with the placebo group.

Discussion

On Days 2 and 3 following major gynecologic surgery,
patients receiving parecoxib reported significantly lower pain
severity scores compared with patients receiving placebo.
Additionally, patients treated with parecoxib reported signifi-
cantly lower pain interference with function scores than those
treated with placebo. This analgesic benefit was accompanied
by an opioid-sparing effect. At 24 hours after the initial dose
of study medication, patients receiving parecoxib consumed
37% less morphine than patients receiving placebo. The risk
of experiencing >2 opioid-related symptoms was also reduced
in patients treated with parecoxib compared with patients
receiving placebo. The utility of parecoxib in the postopera-
tive setting was supported by the finding that Global Evalu-
ation of Study Medication scores were considerably better in
the PAR/VAL group than in the placebo group at the time of
transition from I'V/IM parecoxib to oral valdecoxib. Indeed,
nearly half of all patients and physicians rated parecoxib
as “excellent”, whereas only 5% rated treatment as “poor”.
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Figure 4 Patient (A) and Physician (B) Global Evaluation of Study Medication scores at the time of transition from IV/IM to oral dosing.

Abbreviations: IM, intramuscular; 1V, intravenous; PAR/VAL, parecoxib/valdecoxib.
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Although the clinical trial that our analysis was based
upon was designed before enhanced recovery after surgery
(ERAS) protocols had been developed, the results of our
analysis demonstrate that parecoxib is an excellent choice for
such protocols. ERAS protocols are multimodal perioperative
care approaches designed to promote early recovery after sur-
gery.'31% A growing body of evidence suggests that implemen-
tation of such protocols leads to improved outcomes.!>7-1?
Early mobilization is a key element of ERAS protocols,!>22!
but both pain and opioid-related symptoms hinder patient
function/mobilization and have the potential to increase the
length of recovery.># Notably, our analysis demonstrated that
patients receiving parecoxib following gynecologic surgery
had significantly better pain and pain interference with func-
tion scores compared with patients receiving placebo. This
was evident on both Days 2 and 3 following surgery. Some
evidence suggests that opioids, while effective for pain at rest,
are less effective with respect to movement-induced pain.?
NSAIDs, in contrast, have been shown to be effective for
movement-induced pain, and previous studies have shown
that parecoxib significantly reduces movement-induced pain
compared with morphine.?*2¢ Although movement-induced
pain was not directly assessed in our analysis, patient move-
ments were not restricted. This represents a real-world setting
where some patients would have had pain assessments after
some unavoidable movement. Since parecoxib was shown
to significantly reduce pain after an aggravating movement
in two previous studies of gynecological surgery,>* it is
reasonable to speculate that the greater pain reduction in the
parecoxib plus PCA group, compared with the PCA alone
group, seen in the current analysis may be due to effects of
parecoxib on movement-induced pain.

As mentioned earlier, opioid-related symptoms may also
hinder early mobilization and lead to increased length of
recovery. The risk of nausea and vomiting is of particular
concern following gynecologic surgery, and minimizing these
opioid-induced events is a key goal in perioperative analgesic
approaches.”’ In our analysis, patients receiving parecoxib
consumed 37% less morphine compared to patients receiving
placebo at 24 hours after the initial dose of study medication.
Notably, the risk of nausea was significantly reduced on Day 2
following surgery, and the number of patients experiencing
retching or vomiting in the parecoxib group was 11.7%
compared with 20.0% in the placebo group, although the risk
difference between these two groups did not reach the level
of statistical significance. Overall, the risk of experiencing >2
opioid-related symptoms was significantly reduced in patients
treated with parecoxib compared with placebo, demonstrat-
ing that lower opioid consumption in this group resulted in

fewer opioid-related adverse events. An additional benefit of
lowering the opiate requirement is the potential for savings
on overall treatment costs. For example, significant cost sav-
ings were associated with the use of parecoxib, compared
with opioids alone, over a 3- to 5-day period in a randomized
double-blind trial of patients following noncardiac surgery.?
These savings were attributed to a reduction in the occurrence
and treatment of opioid-related adverse events.

The analgesic and opioid-sparing effects observed with
parecoxib in our analysis support its use following gynecologic
surgery. It should be noted, however, that our findings are limited
in that they are a result of a retrospective subset analysis in which
the original trial was powered to examine the safety of PAR/
VAL treatment. In addition, pain assessments and measures of
opioid sparing were secondary, though prespecified, end points.

Despite these limitations, several factors offer support
to our findings. First, though this was a subset analysis,
a total of 195 patients were analyzed and the parecoxib
group (n=98) was larger than the parecoxib group(s) of
many previous trials.?>?% Additionally, our findings com-
pare favorably to previous studies of parecoxib following
gynecologic surgery. Short-term studies have demonstrated
that patients receiving parecoxib have lower pain scores
and better evaluation of study medication scores over the
initial 24 hours following total abdominal hysterectomy or
myomectomy via laparotomy than patients receiving pla-
cebo.?2630 Similar results were seen in studies that extended
out to 2 or 3 days.?**' As in our study, parecoxib significantly
improved pain interference with function scores compared
with placebo on Days 2 and 3 in the only previous study to
report on this outcome.’! Although opioid-sparing effects
only reached statistical significance at 24 hours in our study,
such effects have been reported at 24, 48, and 72 hours after
gynecologic surgery.?*3!32 Second, the parecoxib dosing
schedule in the clinical trial that our analyses were based on
parallels parecoxib prescribing guidelines in many parts of
the world that recommend a 20- or 40-mg IV or IM dose,
followed every 6—12 hours by 20- or 40-mg doses as required,
not to exceed 80 mg/d. Typical parecoxib treatment duration
is 3—7 days, and those in our analysis received parecoxib at
least through postoperative Day 3, whereupon they received
oral valdecoxib through Day 10. Importantly, the efficacy
end points were examined on Days 2 and 3 when patients
received parecoxib as opposed to valdecoxib.

Conclusion

Overall, our analysis demonstrates that patients receiving
parecoxib reported significantly lower pain severity scores,
reported significantly lower pain interference with function
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scores, consumed significantly less supplemental morphine,
and were at less risk for experiencing multiple opioid-related
symptoms in the days immediately following gynecologic
surgery than patients receiving placebo. As treatment
guidelines continue to de-emphasize the use of opioids for
postoperative pain, these results add further support for the
use of parecoxib in this setting.
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