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Background: Nonselective, nonsteroidal anti-inflammatory drugs (NSAIDs) and selective
cyclooxygenase-2 (COX-2) inhibitors are associated with safety issues including cardiovascular,
renal, and gastrointestinal (GI) events.

Obijective: To examine the safety of parecoxib, a COX-2 inhibitor, for the management of
postoperative pain.

Design: Pooled analysis of 28 placebo-controlled trials of parecoxib and review of postautho-
rization safety data.

Main outcome measures: Prespecified safety events commonly associated with COX-2
inhibitors and/or NSAIDs. In the clinical trial analysis, the frequency of each event was compared
between treatment groups using a chi-square test. In the postauthorization review, the number of
confirmed cases, along with outcome, was presented for each event.

Results: In the clinical trial analysis, Gl-related events occurred in ~0.2% of patients in the
parecoxib and placebo groups. Renal failure and impairment was similar between parecoxib
(1.0%) and placebo (0.9%). The occurrence of arterial (parecoxib=0.3%; placebo=0.2%)
and venous (parecoxib=0.2%; placebo=0.1%) cardiovascular embolic and thrombotic events
was similar between groups. Hypersensitivity reactions including anaphylactic reactions
(parecoxib=8.7%; placebo=8.6%), hypotension (parecoxib=2.6%; placebo=2.1%), angioedema
(parecoxib=2.5%; placebo=2.8%), and severe cutaneous adverse reactions (0% in both groups)
were similar between groups. Incision site or other skin/tissue infections occurred in <0.1%
of patients in both groups. The occurrence of these events (total reports/serious reports) in
the postauthorization database, based on 69,567,300 units of parecoxib, was as follows: GI
ulceration-related events (35/35), renal failure and impairment (77/68), cardiovascular embolic
and thrombotic events (66/64), hypersensitivity reactions including hypotension-related events
(32/25) and severe cutaneous adverse events (17/17), and masking signs of inflammation (18/18).
A majority of reported outcomes were classified as recovered or recovering.

Conclusions: Potentially serious safety events occur infrequently with parecoxib, which high-
lights its safety in patients with postoperative pain.
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Introduction
Nonsteroidal anti-inflammatory drugs (NSAIDs) inhibit cyclooxygenase (COX)
enzymes responsible for the synthesis of prostaglandins that mediate pain and
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inflammation.'? As a result, NSAIDs are commonly used
in the postoperative setting for the management of pain fol-
lowing surgery.~

Traditional nonselective NSAIDs that inhibit both COX-1
and COX-2 are associated with a variety of adverse effects,
including impaired platelet function and increased periopera-
tive bleeding and blood loss.® Irritation of the gastrointestinal
(GI) mucosa is also common and can lead to potentially serious
complications of nonselective NSAIDs.”® While COX-1 is con-
stitutively expressed throughout the body including the stom-
ach, where it plays a role in the protection of mucosal lining,
COX-2 expression is mostly limited to sites of inflammation.>
Thus, the use of COX-2-selective NSAIDs (COX-2 inhibitors)
results in an analgesic benefit equivalent to that of nonselec-
tive NSAIDs with less risk of detrimental GI effects.>*'2 More
importantly in a surgical setting, COX-2 inhibitors do not affect
platelet aggregation and pose less risk for perioperative bleed-
ing compared with nonselective NSAIDs.!>!* However, both
COX-2 inhibitors and nonselective NSAIDs have the potential
to elicit other adverse effects, including, but not limited to, renal
failure and impairment, cardiovascular events, and a variety of
hypersensitivity or allergic reactions.'>'

The COX-2 inhibitor parecoxib is an injectable parenteral
prodrug of valdecoxib. Parecoxib is approved in over 80
countries as perioperative analgesia to prevent or reduce post-
operative pain and, in some of these countries, it is approved
for the treatment of acute pain.?>% It may also be administered
in combination with opioids to reduce postoperative opiate
requirements. Parecoxib first received regulatory approval in
2001. Thus, a wealth of clinical trial data are available that
examine the efficacy and safety of parecoxib in a controlled
clinical setting. Postauthorization safety data are available,
spanning over 10 years, which examine the use of parecoxib
in real-world conditions.

The objective of the current study was to utilize both the
large clinical trial and postauthorization databases to sum-
marize the occurrence of predefined safety events, commonly
associated with COX-2 inhibitors and/or traditional NSAIDs
in patients treated with parecoxib for postoperative pain.
Together, these clinical and postauthorization analyses will
characterize the safety of parecoxib for the acute management
of postoperative pain.

Methods
Ethics

Each of the original studies included in this analysis was
approved by the appropriate Institutional Review Board, and
written informed consent was obtained from all subjects.

Clinical trial registration

The trials in this analysis were performed from 1997 to 2004
and, as such, are not subject to International Committee of
Medical Journal Editors registration requirements. However,
two studies included in this analysis are registered on clini-
caltrials.gov (NCT00636064; NCT00651300).

Clinical trial analysis
Data were pooled from 28 randomized, placebo-controlled
clinical trials of parecoxib for the treatment of postoperative
pain (Pfizer, data on file, 1998, 2000, 2002—2004).**! Trials
were identified from a Pfizer database and were included in
the analysis, regardless of outcome, if they were a Phase 11
or III, randomized, double-blind, placebo-controlled trial.
Eleven Phase II or III trials were excluded for not meeting
the placebo-controlled or double-blinded criteria. The 28 trials
included spanned the years 1997-2004 and included orthope-
dic (n=11), dental (n=5), general (n=1), coronary artery bypass
grafting (CABG; n=2), gynecologic (n=5), cholecystectomy
(n=2), abdominal (n=1), and elective outpatient (n=1) surger-
ies. These studies include all Pfizer-sponsored, randomized,
placebo-controlled trials of parecoxib for the management of
postoperative pain that have been conducted as of July 2017.
Overall, most studies shared similar key exclusion criteria,
which included age of <18 years; pregnancy or active lactation;
recent or active GI ulceration; diagnosis of, treatment of, or
remission from cancer other than basal cell carcinoma in the
last 6 months; a history of hypersensitivity to NSAIDs, other
COX inhibitors, or opioids; known recent alcohol, analgesic, or
narcotic substance abuse; and volume depletion in the opinion
of the investigator. All studies prohibited the use of certain
medications, particularly analgesics, in the hours (typically,
6-24 h) prior to administration of study medication. Unless
part of the protocol or routine preoperative analgesia prohibited
medications, many but not all trials included tricyclic antide-
pressants, opioids, NSAIDs, COX-2 inhibitors, corticosteroids,
tranquilizers, neuroleptics, antipsychotics, and antihistamines.
Patient demographics were summarized descriptively
according to treatment groups. The frequency of prespecified
safety events, commonly associated with the use of COX-2
inhibitors and/or traditional NSAIDs, was calculated and
compared between placebo and parecoxib groups using a
chi-square test. The relative risk (parecoxib vs placebo) and
associated 95% confidence interval were presented for each
safety event. These events of interest occur infrequently,
and several types of surgical models were included in the
analysis. Therefore, in addition to the primary analyses based
on relative risk and chi-square comparisons, supplemental
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analyses of the clinical trial data were performed to determine
the weighted risks for each predefined safety event and the
risk difference between parecoxib and placebo groups using
a Mantel-Haenszel method adjusting for study.* Medical
Dictionary for Regulatory Activities (MedDRA) terminology
was used to search the clinical trial database for identification
of prespecified safety events.

Postauthorization analysis
In addition to the clinical trial data analysis, a review of
available postauthorization safety data for parecoxib was also
performed. It is estimated that 69,567,300 standard units of
parecoxib were sold worldwide from the first quarter of 2002
through the first quarter of 2014. Safety data were derived
from a Pfizer database that captures and stores all reported
adverse event (AE) information from across the world. AEs
are coded to a specific MedDRA term and the database was
searched for specific MedDRA high-level terms (HLTs),
preferred terms (PTs), or standard MedDRA queries (SMQs)
corresponding to prespecified safety issues discussed in this
article. The number of medically confirmed cases, along with
outcome, through March 31, 2014, was presented for each
prespecified safety event. Each individual case was catego-
rized as medically confirmed or nonmedically confirmed
based on guidelines from the European Medical Agency
guidelines on good pharmacovigilance practices (module VI)
and the International Conference on Harmonisation (E2B).
Although physicians report AEs they deem related to
parecoxib treatment, there is no placebo for direct comparison
in the postauthorization analysis. Further, patients often receive
other medications, in addition to parecoxib, that may contribute
to the event in question and key information is often missing,
including age, dose, and duration of treatment. Finally, medi-
cal and surgical comorbidities of patients can contribute to the
occurrence of AEs. Because of these factors, it is difficult to
definitively attribute these events and their outcomes, includ-
ing fatalities, to parecoxib. The postauthorization analysis,
however, is useful to examine broad trends and identify any
potentially serious issues related to parecoxib safety that may
or may not have been evident in the clinical trial program.

Results
Patient demographics and exposure
to parecoxib in the 28 randomized

controlled trials

In total, 3885 patients received placebo and 5402 patients
received parecoxib in the 28 randomized controlled trials.
Patient demographics in the placebo and parecoxib treatment

groups are shown in Table 1. Exposure to parecoxib during
the 28 trials is summarized in Table 2. The most common
doses received were 40, 20, or 80 mg, which were received
by 55%, 17%, and 12% of patients in the parecoxib group,
respectively. Overall, exposure to parecoxib in the clinical
trial setting largely parallels real-world parecoxib prescrib-
ing guidelines that recommend a 20 or 40 mg intravenous
(IV) or intramuscular dose, followed every 6-12 h by 20
or 40 mg doses, as required, not to exceed 80 mg/day for a
typical duration of 3—7 days.”** Single doses of 1, 2, or 5

Table | Patient demographics

Characteristic Parecoxib (N=5,402) Placebo (N=3,885)

Sex, n (%)
Male 2,087 (38.6) 1,851 (47.6)
Female 3,315 (61.4) 2,034 (52.4)
Race, n (%)
White 4,241 (78.5) 3,150 (81.1)
Black 349 (6.5) 202 (5.2)
Hispanic 264 (4.9) 95 (2.4)
Asian 186 (3.4) 168 (4.3)
Other 136 (2.5) 120 (3.1)
N/A 226 (4.2) 150 (3.9)
Age
Mean (SD) 46.7 (18.2) 51.8 (l6.1)
Range 1896 18-90

Abbreviation: N/A, not available.

Table 2 Summary of exposure to parecoxib in the 28 randomized
placebo-controlled trials

Duration of exposure Number of patients (N=5,402)

Cumulative up to 3 days 4,763
Cumulative up to 7 days 5,402
Dose administered?, mg
| 102
2 101
5 102
10 101
20 903
40 2,987
50 51
60 364
80 640
100 51
Number of administrations
| 2,282
2 450
3 295
4 407
5 224
6 1,292
7 247
8 78
9 6
10 121

Notes: ®Includes any mode of administration (intramuscular, intravenous).
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mg were received by patients in trials for the management
of postdental surgery pain.

Gl-related events

Prostaglandins play an important role in maintaining GI
mucosal integrity by producing mucus, stimulating bicarbon-
ate production, decreasing acid production, and maintaining
mucosal blood flow.** COX-1 is constitutively expressed in
the GI system and, as a result, the use of nonselective NSAIDs
poses a significant risk of GI ulceration and bleeding.”’ In
contrast, COX-2 is not expressed in the GI system, and the
risk of Gl-related events is low with COX-2 inhibitors.!*!4
Indeed, the frequency of Gl-related events was ~0.2% in
both the parecoxib and placebo groups in our analysis of
28 controlled clinical trials (Table 3). Additionally, only 35
cases of Gl-related events were evident in the postmarketing
analysis (Table 4). Where an outcome was known (n=23), a
majority of patients were recovered or recovering (n=15).
Four fatalities were reported in the postauthorization analysis.

Renal failure and impairment

Both COX-1 and COX-2 are expressed in different structures
in the kidney and play a role in regulating a variety of renal
processes, including salt and water retention/elimination
and overall electrolyte balance.!®!** Thus, there is a risk
of renal failure or impairment with the use of nonselective
NSAIDs or COX-2 inhibitors.!%!>1%4 However, we found

that the frequency of renal failure and impairment was low
and comparable between parecoxib (1.0%) and placebo
(0.9%) groups in our analysis of the pooled clinical trial data
(Table 3). In the postmarketing analysis, over half (n=41) of
all medically confirmed cases (n=77) of renal failure and
impairment were classified as recovered or recovering at the
time of review (Table 4). Six fatalities were reported in the
postauthorization analysis.

Cardiovascular embolic and thrombotic

events
Cardiovascular events have been associated with the use
of both nonselective NSAIDs and COX-2 inhibitors.®!620.21
Possible overlapping mechanisms that may explain these
cardiovascular effects include increased blood pressure,
inhibition of renal function, and reduced production of
vasculoprotective prostacyclin in the arterial endothelium
as well as alteration of the prostacyclin/thromboxane bal-
ance.* The occurrence of various cardiovascular embolic
and thrombotic events was low (<1%) in both the parecoxib
and placebo treatment groups in our analysis of the clinical
trial database, which included two trials in CABG surgery
(Table 3). These results are consistent with findings from
a previous meta-analysis of the cardiovascular safety of
parecoxib in the postoperative setting.*

Most cardiovascular events have been associated with
long-term use of nonselective NSAIDs or COX-2 inhibitors.

Table 3 Occurrence of important safety risks during the 28 randomized placebo-controlled trials

Risk

Parecoxib (% of patients)

Placebo (% of patients) RR (95% CI)

Gl-related event®

Hemorrhage 0.1

Perforation 0.0

Ulceration 0.1
Renal failure and impairment® 1.0
Cardiovascular thrombotic event®

Arterial 0.3

Venous 0.2

Mixed or unspecified 0.2
Hypersensitivity reaction

Anaphylactic (all types)? 8.7

Hypotension® 2.6

Angioedema (all types)" 2.5

Severe cutaneous reactiong 0
Masking signs of inflammation

Skin and soft tissue infections” 0

Incision site infection’ <0.1

0.2 0.96 (0.33, 2.76)
<0.1 -

<0.1 2.52 (0.52, 12.11)
0.9 1.14 (0.75, 1.75)
0.2 1.44 (0.65, 3.20)
0.1 1.44 (0.49, 4.21)
0.2 1.44 (0.54, 3.83)
8.6 1.01 (0.88, 1.15)
2.1 1.25 (0.96, 1.64)
2.8 0.88 (0.68, 1.23)
0 _

<0.1 -

0 _

Notes: *Based on the MedDRA version 17.1 SMQs of Gl hemorrhage, Gl perforation, and Gl ulceration."Based on the MedDRA version 17.1 HLT of renal failure and
impairment. ‘Based on the MedDRA version 17.1 SMQs of embolic and thrombotic events arterial, embolic and thrombotic events venous, and embolic and thrombotic
events vessel type unspecified and mixed arterial and venous. “Based on the MedDRA version 17.1 SMQ of anaphylactic reaction. *Based on the MedDRA version 7.1 PT
of hypotension. Based on the MedDRA version 7.1 SMQ of angioedema. ¢Based on the MedDRA version 17.]1 SMQ of severe cutaneous adverse reactions. "Based on the
MedDRA version |7.1 HLT of skin structures and soft tissue infections. ‘Based on the MedDRA version 17.1 PT of incision site infection.

Abbreviations: G, gastrointestinal; HLT, high-level term; MedDRA, Medical Dictionary for Regulatory Activities; PT, preferred term; RR, relative risk; SMQs, standard

MedDRA queries.
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Table 4 Occurrence of important safety risks among parecoxib-
treated subjects (derived from postmarketing data based on
69,567,300 standard units of parecoxib)®

Risk Total Serious Outcome
(n) (n)

Gl-related event® 35 35 Recovered=12
Recovering=3
Not recovered=4
Unknown=12
Fatal=4

Renal failure and 77 68 Recovered=32

impairment® Recovering=9
Recovering with sequela=|
Not recovered=8
Unknown=21
Fatal=6

Embolic and 66 64 Recovered=20

thrombotic Recovering=4

event? Recovering with sequela=2

Not recovered=2
Unknown=18
Fatal=20

Hypersensitivity 190 98 Recovered=125

reaction® Recovering=15
Recovering with sequela=|
Not recovered=8
Unknown=34
Fatal=7

Hypotension- 32 25 Recovered=20

related eventsf Recovering=3
Unknown=6
Fatal=3

Severe 17 17 Recovered=9

cutaneous Recovering=|

reactiont Not recovered=2
Unknown=3
Fatal=2

Masking signs of 18 18 Recovered=7

inflammation® Recovering=1
Not recovered=3
Unknown=3

Fatal=4

Notes: *Includes medically confirmed cases of each event through March 31, 2014.
®Based on the MedDRA version 16.I SMQs of Gl hemorrhage, Gl perforation,
and Gl ulceration. ‘Based on the MedDRA version 16.1 HLT of renal failure and
impairment. ‘Based on the MedDRA version 16.1 SMQs of embolic and thrombotic
events arterial, embolic and thrombotic events venous, and embolic and thrombotic
events vessel type unspecified and mixed arterial and venous. °Based on the
MedDRA version 16.1 SMQ of hypersensitivity. Based on the MedDRA version 16.1
PT of hypotension. Based on the MedDRA version 16.1 SMQ of severe cutaneous
adverse reactions. "Based on the MedDRA version 16.1 serious AEs with a PT
whose primary allocation is to the system organ class category of infections and
infestations.

Abbreviations: AEs, adverse events; Gl, gastrointestinal; HLT, high-level term;
MedDRA, Medical Dictionary for Regulatory Activities; PT, preferred term; SMQs,
standard MedDRA queries.

The low rate of cardiovascular events in the clinical trial
database may be due to the short-term duration of the trials
and the controlled manner in which injectable parecoxib is
administered.

Because the cardiovascular risks observed in CABG
surgery patients reflect the unique and highly dynamic pro-
thrombotic and inflammatory syndrome that immediately
follows cardiopulmonary bypass, the effects of parecoxib
sodium in this population may not represent the effects of
parecoxib sodium in surgical settings other than CABG
surgery. Indeed, the mechanism of cardiovascular thrombo-
embolic events after CABG surgery is not known and may be
different from the mechanism of thrombotic events in other
contexts of NSAID use. As a result, CABG surgery is now a
contraindication to all NSAIDs, including COX-2 inhibitors.

Sixty-six medically confirmed cases were identified in
the analysis of available postauthorization data, with over
one-third of patients recovering from the event and nearly
one-third associated with a report of a fatality (Table 4).

Hypersensitivity reactions

Hypersensitivity events, including anaphylactic reactions,
angioedema, and allergic reactions, during and after surgery
may arise from a number of causes, including the use of
antibiotic treatments or perioperative analgesics, such as
NSAIDs.'7-18

The frequency of anaphylactic reactions was similar
between parecoxib (8.7%) and placebo (8.6%) treatment
groups in the analysis of clinical trial data (Table 3). Hypo-
tension may result from the sudden release of relatively large
amounts of vasoactive substances, such as histamine, from
cells involved in acute hypersensitivity. The frequency of
hypotension in the analysis of clinical trial data was 2.6%
for the parecoxib group compared with 2.1% for placebo
(Table 3). A majority of the cases of hypotension group were
categorized as mild to moderate in severity, with only 0.2%
of patients experiencing severe hypotension in each treatment
group. Only 32 medically confirmed cases of hypotension-
related events were identified in the postauthorization
analysis, with 23 cases classified as recovered or recover-
ing. Three fatalities were reported in the postauthorization
analysis (Table 4).

The frequency of angioedema, including edema of the
face, lips, genitalia, throat, and other structures, was similar
between parecoxib (2.5%) and placebo (2.8%) groups in the
clinical trial analysis (Table 3).

Severe cutaneous adverse reactions, such as erythema
multiforme, exfoliative dermatitis, and Stevens—Johnson syn-
drome, are believed to be T-cell-mediated delayed hypersen-
sitivity reactions.*’ In some individuals, reactive metabolites
of a drug combine with healthy tissue and incite a pathoim-
munologic response that eventually leads to autoimmune
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Table 5 Risk difference (parecoxib vs placebo) of important safety risks during the 28 randomized placebo-controlled trials, adjusted

for study
Risk Parecoxib Placebo Weighted risk P-value
(weighted % of (weighted % of difference (95% CI)
patients) patients)
Gl-related event®
Hemorrhage 0.16 0.14 0.02 (-1.14,0.19) 0.78
Perforation 0.00 0.07 —0.07 (-0.15, 0.02) 0.13
Ulceration 0.17 0.05 0.12 (-0.02, 0.26) 0.09
Renal failure and impairment®* 1.27 0.63 0.64 (0.23, 1.04) <0.01
Embolic and thrombotic event®
Arterial 0.37 0.20 0.18 (—0.05, 0.40) 0.13
Venous 0.19 0.14 0.05 (-0.12, 0.23) 0.55
Mixed or unspecified 0.21 0.16 0.06 (-0.13, 0.24) 0.55
Hypersensitivity reaction
Anaphylactic (all types)® 9.04 8.86 0.18 (-1.03, 1.39) 0.77
Hypotension®** 2.88 2.06 0.82 (0.17, 1.47) 0.01
Angioedema (all types)’ 2.67 2.53 0.14 (-0.53,0.81) 0.68
Severe cutaneous reaction¢ 0 0 - -
Masking signs of inflammation
Skin and soft tissue infections" 0.00 0.10 -0.10 (-0.20, 0.00) 0.06
Incision site infection' 0.02 0.00 0.02 (—0.02, 0.07) 0.29

Notes: *Based on the MedDRA version 7.1 SMQs of Gl hemorrhage, Gl perforation, and Gl ulceration. ®Based on the MedDRA version 17.1 HLT of renal failure and
impairment. ‘Based on the MedDRA version 17.1 SMQs of embolic and thrombotic events arterial, embolic and thrombotic events venous, and embolic and thrombotic
events vessel type unspecified and mixed arterial and venous. “Based on the MedDRA version 17.1 SMQ of anaphylactic reaction. *Based on the MedDRA version 7.1 PT
of hypotension. Based on the MedDRA version 7.1 SMQ of angioedema. ¢Based on the MedDRA version 17.]1 SMQ of severe cutaneous adverse reactions. "Based on the
MedDRA version 17.1 HLT of skin structures and soft tissue infections. ‘Based on the MedDRA version 17.1 PT of incision site infection. *A majority of the events in the
renal failure impairment group were classified as oliguria . **A majority of cases of hypotension were classified as mild or moderate in severity.

Abbreviations: Gl, gastrointestinal; HLT, high-level term; MedDRA, Medical Dictionary for Regulatory Activities; PT, preferred term; SMQs, standard MedDRA queries.

attack on the skin, with epidermal necrosis. No instances of
severe cutaneous adverse reactions were reported in either
the placebo or parecoxib treatment groups following analysis
of the clinical trial database (Table 3). Seventeen medically
confirmed cases of severe cutaneous adverse reactions were
identified in analysis of the postauthorization data, with a
majority of subjects (n=10) having recovered or were recover-
ing from this reaction (Table 4). Two fatalities were reported
in the postauthorization analysis.

Masking signs of inflammation

Postoperative patients will experience inflammation while
healing from incisions and invasive procedures that allow
entry of pathogens. By reducing pain, fever, and swelling
from inflammation, NSAIDs may delay recognition by patient
as well as health care providers of a nascent infection capital-
izing on the trauma of surgical incision. Thus, a diagnosis of
infection may be delayed. Incision site or other skin/tissue
infections, however, occurred in <0.1% of patients in both
treatment groups in the analysis of parecoxib clinical trial
data (Table 3). Likewise, only 18 medically confirmed cases
were reported in the postauthorization analysis, of which 8

were classified as recovered or recovering. Four cases were
associated with the report of fatality in the postauthorization
analysis (Table 4).

Supplementary analyses of the clinical

trial data

Overall, the results of the supplementary analyses of the
clinical trial data support the primary analyses demonstrating
that the occurrence of most predefined safety events is low
and comparable between the parecoxib and placebo treatment
groups (Table 5). When adjusting for study, the only risks that
differed between treatment groups (parecoxib vs placebo) in
a statistically significant manner were those for renal failure
and impairment and for hypotension.

The weighted percentage of patients reporting renal
failure and impairment was 1.3% for parecoxib and 0.6%
for placebo (risk difference=0.635; 95% CI=0.226, 1.044;
p=0.002). The category of renal failure and impairment com-
prised six specific events. The occurrence of these events in
the parecoxib groups was as follows: oliguria (n=33), renal
impairment (n=11), renal failure (n=7), acute renal failure
(n=2), anuria (n=1), and pre-renal failure (n=0). Of these six
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specific events, only the risk of oliguria significantly differed
between the parecoxib and placebo groups (parecoxib=0.8%
and placebo=0.4%; weighted risk difference=0.357; 95%
CI=0.028, 0.686; p=0.034).

The weighted percentage of patients reporting hypoten-
sion was 2.9% for parecoxib and 2.1% for placebo (risk dif-
ference=0.822; 95% CI=0.171, 1.473; p=0.013). However,
there was no significant difference between the placebo and
parecoxib groups when hypotension was analyzed accord-
ing to severity level. The weighted percentage of patients
reporting mild hypotension was 1.5% for parecoxib and 1.1%
for placebo (risk difference=0.429; 95% CI=—0.046, 0.904;
p=0.077); moderate hypotension was 1.2% for parecoxib and
0.9% for placebo (risk difference=0.362; 95% CI=—0.074,
0.797; p=0.104); and severe hypotension was 0.2% for
parecoxib and 0.2% for placebo (risk difference=0.073; 95%
CI=—0.116, 0.262; p=0.452).

Discussion
Nonselective NSAIDs that inhibit both COX-1 and COX-2
are effective for the management of pain and inflammation
but have been associated with a variety of unwanted, poten-
tially serious, side effects. Inhibitors that specifically target
COX-2, such as parecoxib, have been developed to reduce
the potential for some of these side effects. Specifically, an
advantage of COX-2 inhibitors is their reduced potential for
serious GI ulceration and bleeding compared with nonse-
lective NSAIDs.'>"? Specific Gl-related events occurred in
~0.2% of parecoxib-treated patients in our analysis of 28
randomized controlled trials, confirming parecoxib’s low
GI toxicity profile. This profile compares favorably to other
injectable, nonselective NSAIDs such as ketorolac, tenoxi-
cam, and dexketoprofen. Both tenoxicam and dexketoprofen
exhibit an intermediate risk for GI toxicity.***’ Ketorolac, one
of the most widely used NSAIDs for postoperative pain, is
among the most GI toxic of all NSAIDs.* Indeed, a head-
to-head study demonstrated that parecoxib has significantly
less GI toxicity than IV ketorolac in healthy elderly subjects.”!
In addition to low GI toxicity, our primary clinical trial
analysis demonstrates that the risk of other specific prespeci-
fied safety events, commonly associated with COX inhibition,
is low with parecoxib. Such events included renal failure and
impairment, cardiovascular embolic and thrombotic events,
a variety of hypersensitivity reactions, and masking signs
of inflammation. Supplemental analysis of the clinical trial
data, adjusting for study, generally supported the primary
analysis but a statistically significant difference between
the parecoxib and placebo treatment groups was evident

for renal failure and impairment and for hypotension. How-
ever, the specific event under the category of renal failure
and impairment that was most commonly reported (and the
only one significantly different from placebo) was that of
oliguria. More serious events such as anuria, renal failure,
or pre-renal failure were not different between treatment
groups. Likewise, though there was a significant difference
between treatment groups for hypotension, a majority of
these events in parecoxib-treated patients were classified as
mild or moderate in severity, and the proportion of patients
reporting severe hypotension was the same in both treatment
groups (0.2%).

These findings were supported by our analysis of the
available postauthorization data. For nearly all predefined
events, <100 cases were reported over the 13-year evaluation
period in which nearly 70 million units of parecoxib were
sold. Additionally, among reports with known outcomes, a
majority of patients were classified as recovered or recovering
from these events. As discussed in the “Methods” section,
however, the postauthorization analysis is limited in that it is
difficult to definitely attribute AEs and outcomes, including
fatalities, to parecoxib due to the lack of a placebo compari-
son and the absence of certain data on a case-by-case basis.

Parecoxib is administered over a short period by a trained
professional in a highly controlled setting, such as a hospital
or surgical clinic, which likely contributes to the scarcity
of potentially serious AEs in parecoxib-treated patients in
both the clinical trial and postauthorization databases. This
underscores the importance of following local labeling
guidelines to avoid use in contraindicated patient popula-
tions, such as patients undergoing CABG. A complete and
accurate evaluation of patients should be performed prior to
administering parecoxib to identify patients who may be at
risk for the safety events discussed here. The patients most
at risk for Gl-related events, for example, are the elderly;
patients with cardiovascular disease; patients using con-
comitant aspirin; patients with positive Helicobacter pylori
status; patients with a history of, or active, GI disease, such
as ulceration, bleeding, dyspepsia, or inflammatory condi-
tions; patients prescribed NSAIDs; patients using multiple
NSAIDs; or patients using concomitant prescription drugs,
such as corticosteroids and anticoagulants. However, the risk
factors for GI ulceration events and their interaction with
parecoxib have not been studied in clinical trials. Likewise,
patients with a creatinine clearance <30 mL/min and patients
predisposed to fluid retention may be at risk of worsening
of renal function and, as such, parecoxib should be initiated
at the lowest recommended dose and the patient’s kidney
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function should be closely monitored. Continuous monitor-
ing of patients throughout the treatment process will aid in
the early identification and resolution of safety events that
are difficult to predict or are not associated with any prede-
termined risk factors, such as hypersensitivity reactions and
masking signs of inflammation.

Overall, the data presented here demonstrate that poten-
tially serious safety events associated with COX-2 inhibi-
tors and/or nonselective NSAIDs occur infrequently with
parecoxib when administered in a controlled setting accord-
ing to prescribing guidelines and thus highlight the safety of
parecoxib in patients with postoperative pain.
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