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Eftect of short-term postoperative celecoxib
administration on patient outcome after outpatient

laparoscopic surgery

[Effet de Padministration postopératoive a court tevme de célécoxib sur évolution

des patients apres une chirurgie par laparoscopie sans hospitalisation |

Paul F. White PhD MD FANZCA, Ozlem Sacan MD, Burcu Tufanogullari MD, Matthew Eng,

Nina Nuangchamnong, Babatunde Ogunnaike MD

Purpose: Non-opioid analgesics are increasingly used as part of
a multimodal regimen for pain management. This prospective,
randomized, double-blinded, placebo-controlled study was
designed to evaluate the effect of short-term postoperative
administration of celecoxib on pain management and recovery
outcomes following laparoscopic surgery.

Methods: Eighty consenting ASA I-Ill outpatients undergoing
laparoscopic surgery were randomly assigned to one of two
treatment groups: Control (placebo) or Celecoxib (celecoxib,
400 mg-day™"). The initial dose (celecoxib 400 mg or placebo
po) was administered in the recovery room, and celecoxib 200
mg (or a placebo) po bid was continued for three additional days
after surgery. Postoperative pain scores and the need for opi-
oid-containing analgesics were recorded at specific intervals in
the recovery room. Follow-up evaluations were performed at
24 hr, 48 hr, 72 hr and seven days and one month after surgery
to assess post-discharge pain, analgesic requirements, complica-
tions, quality of recovery, and resumption of normal activities,
as well as patient satisfaction with their pain management.
Results: Celecoxib reduced mean pain scores and the need for
analgesics at 24 hr and 48 hr postoperatively. Patient satisfac-
tion with their postoperative pain management was also higher
in the Celecoxib group (94 + 8 vs 80 + 25, P < 0.05). Quality
of recovery scores were significantly higher in the Celecoxib
group on the first and second postoperative days (17 = | vs 15
+2,and I8 = | vs |6 % 2, respectively). Finally, bowel function
recovered an average of one day earlier and patients resumed

activities of daily living two days earlier in the Celecoxib group
(P < 0.05).

Conclusion: Short-term administration of celecoxib, 400
mg-day~' po, decreased postoperative pain and the need for
opioid-containing analgesic medication, leading to an improved
quality of recovery after outpatient laparoscopic surgery.
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Objectif : Les analgésiques non-opiacés sont de plus en plus uti-
lisés dans le cadre d’un régime multimodal pour le traitement de
la douleur. Cette étude prospective, randomisée, a double insu et
contrdlée par placebo a été effectuée afin de déterminer I'effet de
I'administration postopératoire a court terme de célécoxib sur le
traitement de la douleur et la convalescence suite a une chirurgie
laparoscopique.

Méthode : Quatre-vingt patients ASA I-lll non hospitalisés subis-
sant une chirurgie laparoscopique ont été randomisés en deux
groupes de traitement : Témoin (placebo) ou Célécoxib (célécoxib,
400 mg-jour™'). La dose initiale (célécoxib 400 mg ou placebo po)
a été administrée a la salle de réveil, et I'administration de célé-
coxib 200 mg (ou un placebo) po a été continuée deux fois par jour
pendant trois jours suivant 'opération. La douleur postopératoire et
les besoins en analgésiques a base d’opiacés ont été mesurés a des
intervalles spécifiques a la salle de réveil. Des examens de contréle
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ont été effectués 24 h, 48 h, 72 h, sept jours et un mois apres la
chirurgie dfin d’évaluer la douleur suite au congé de I'hdpital, les
besoins analgésiques, les complications, la qualité du rétablisse-
ment et la reprise des activités normales, ainsi que la satisfaction
des patients quant au traitement de la douleur.

Résultats : Le célécoxib a réduit les scores moyens de douleur
ainsi que le besoin d’analgésiques a 24h et 48h apres I'opération.
La satisfaction des patients quant au traitement postopératoire
de la douleur qu’ils ont recu était également plus élevée dans le
groupe célécoxib (94 += 8 vs 80 = 25, P < 0,05). Les résultats de
la qualité du rétablissement étaient significativement plus élevés
dans le groupe célécoxib le premier et le deuxiéme jour apres I'opé-
ration (17 = I vs 15 = 2, et 18 £ | vs |6 = 2, respectivement).
Finalement, la fonction intestinale a été rétablie en moyenne un
jour plus tét et les patients ont repris leurs activités quotidiennes
deux jours plus tét dans le groupe célécoxib (P < 0,05).
Conclusion : Ladministration a court terme de célécoxib 400
mg-jour~' po a diminué la douleur postopératoire et le besoin de
médication analgésique a base d’opiacés, ce qui a engendré une
qualité de rétablissement améliorée apres la chirurgie laparoscopi-
que sans hospitalisation.

ONSTEROIDAL  anti-inflammatory
drugs (NSAIDs) are widely used as part
of a multimodal analgesic regimen for
preventing pain after ambulatory sur-
gery.! Ketorolac has been found to reduce postop-
erative pain and the need for opioid analgesics after
laparoscopic surgery,? and facilitate an earlier discharge
after anorectal surgery.® Nevertheless, concerns per-
sist regarding the use of non-selective NSAIDs like
ketorolac during the perioperative period because of
the risk of operative site and gastrointestinal mucosal
bleeding due to blockade of prostaglandin synthesis at
the cyclooxygenase-1 (COX-1) receptor.*®
Studies involving COX-2 selective inhibitors have
demonstrated that they can improve pain control after
a wide variety of ambulatory surgery procedures.-1*
Nevertheless, questions remained regarding the effica-
cy of perioperative administration of COX-2 inhibitors
in improving the later recovery processes (e.g., recov-
ery of bowel function, resumption of normal activities
of daily living). For example, perioperative administra-
tion of rofecoxib improved the quality of recovery in
the early postoperative period after outpatient hernia
surgery, but failed to facilitate resumption of normal
activities of daily living.1? Similarly, it was shown that
perioperative celecoxib reduced postoperative pain
and opioid-related side effects (e.g., constipation)
after ambulatory arthroscopic knee surgery with-
out improving late recovery events.'* Preoperative

CAN J ANESTH 54: 5 www.cja-jca.org  May, 2007

parecoxib followed by short-term postoperative valde-
coxib improved recovery after laparoscopic cholecys-
tectomy procedures.!> However, studies involving
perioperative administration of these two COX-2
inhibitors in patients undergoing cardiac surgery
found an increased incidence of postoperative wound
infections!'® and cardiovascular complications.'®

Since both valdecoxib and rofecoxib have been
withdrawn from the market because of patient safety
concerns, we designed this randomized, double-blind-
ed, placebo-controlled study to test the hypothesis that
postoperative administration of oral celecoxib (400
mg-day! for four days) would lead to an improved
quality of recovery and earlier resumption of normal
activities of daily living after laparoscopic surgery.

Methods

After obtaining Institutional Review Board approval at
the University of Texas Southwestern Medical Center
at Dallas and written informed consent, 80 American
Society of Anesthesiologists (ASA) physical status
I-III outpatients undergoing laparoscopic surgery
(e.g., tubal ligation, cholecystectomy, diagnostic) at
Parkland Memorial Hospital were enrolled in this ran-
domized, double-blinded, placebo-controlled clinical
study. Patients were excluded if they had difficulty
understanding English, had an allergy or contraindi-
cation to taking NSAIDs, chronically used NSAIDs,
had received an opioid analgesic medication within a
12-hr period prior to the operation, were pregnant or
breast-feeding, had a history of alcohol or drug abuse,
had a bleeding disorder, or had clinically-significant
neurologic, cardiovascular, renal, hepatic or gastro-
intestinal diseases. Patients meeting the inclusion
criteria were assigned to one of two treatment groups,
Control (placebo) or Celecoxib 400 mg-day™!, based
on a computer-generated randomization table.

In the preoperative holding area, patients were
asked to complete baseline verbal rating scales (VRS)
for pain and nausea using an 11-point VRS, with 0 =
none to 10 = maximum. Immediately prior to leaving
the preoperative holding area, patients were premedi-
cated with midazolam, 20 nug-kg™ #». Upon arrival in
the operating room, standard monitoring devices were
applied and non-invasive arterial blood pressure, heart
rate, hemoglobin oxygen saturation, and end-tidal
concentrations of carbon dioxide and desflurane were
monitored throughout the operation.

Anesthesia was induced with propofol 2 mg-kg™ #»,
and fentanyl 1 ng-kg™ #», and tracheal intubation was
facilitated with rocuronium 0.6 mg-kg™ 7». Anesthesia
was maintained with desflurane 4-6% in combina-
tion with air (I L-min™!) and oxygen (1 L-min!). A
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combination of droperidol, 0.625 mg #», and dexa-
methasone, 4 mg 7v, was administered after induction
of anesthesia for antiemetic prophylaxis. Bupivacaine
0.25% was locally infiltrated at the incision sites prior
to wound closure. At the end of the surgical pro-
cedure, residual neuromuscular block was reversed
with neostigmine, 2-5 mg #», and glycopyrrolate,
0.3-1 mg #», the desflurane was discontinued, and
the inspired oxygen flow was increased to 5 L-min!.
Upon awakening from anesthesia, patients were extu-
bated and transferred directly to the postanesthesia
care unit (PACU).

The study medication (i.c., placebo or Celecoxib
200 mg) was prepared in identical-appearing capsules
by the manufacturer of celecoxib (Pfizer, Inc., New
York, NY, USA). The initial dose of study medication
was administered by mouth 10-20 min after patients
arrived in the PACU (i.e., cither two celecoxib 200
mg or two placebo capsules). The patients were given
a numbered envelope containing six additional cap-
sules, and they were instructed to take one capsule
twice a day for the subsequent three postoperative
days (PODs). The patients, observers, and anesthesi-
ologists directly involved in the patients’ care were all
“blinded” as to the content of the study medication.

Patients were asked to evaluate their pain and nau-
sea on the 11-point VRS at 30, 60, 120 and 240 min
intervals after surgery, as well as immediately prior to
receiving any “rescue” analgesic medication. Patients
complaining of moderate-to-severe pain (VRS > 3)
were treated with fentanyl, 25 pg iv boluses. In accor-
dance with the standard hospital PACU nursing prac-
tice, the nurses were not required to titrate fentanyl to
achieve a specific VRS pain score. Patients requesting
analgesic medication with pain scores of 2—-3 received
a combination of oral hydrocodone (5 mg) and acet-
aminophen (500 mg). If the patient complained of
nausea or experienced repeated episodes of retching
or vomiting in the PACU, they were treated with
promethazine, 6.25 mg iv boluses, administered to a
maximum (total) dose of 25 mg. “Home readiness”
was determined using standardized postanesthetic
discharge criteria.!”

A “blinded” interviewer contacted each patient by
telephone at 24 hr, 48 hr and 72 hr after discharge
to inquire about their maximum VRS pain score, use
of oral opioid-containing analgesic medication (i.c.,
number of pills), occurrence of any emetic symptoms,
and use of rescue antiemetic therapy. The patient
quality of recovery scores were also assessed using a
standardized nine-item questionnaire.!® Patient satis-
faction with postoperative pain management (using a
100-point scale from 1 = highly dissatisfied to 100 =
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highly satisfied), the times (i.e., number of days after
surgery) to tolerate normal fluids and solid food,
have a bowel movement, and to resume their normal
activities of daily living after surgery were recorded at
the 72 hr and/or seven-day follow-up evaluation. The
presence of wound (e.g., hematomas, infections) and
cardiovascular complications were assessed at the time
of the initial postsurgical clinic visit and at the one
month follow-up telephone interview, respectively.

Statistical analysis

The group sizes (n = 40) were calculated to detect
a one-day reduction in the times to resume normal
dietary, bowel and physical activities after surgery in
the Celecoxib (»s Control) group, with a power of
80% and a significance level of 0.05. The statistical
analysis was performed using SPSS Software (Chicago,
IL, USA). For continuous variables, the Student’s #
test was used to analyze the parametric data, and dis-
crete (categorical) variables were analyzed using the %2
test. A repeated measures of analysis of variance was
performed to examine differences in the VRS pain and
quality of recovery scores over time, with a Bonferroni
correction applied for multiple comparisons. Data
are expressed as mean + standard deviation, medians
(interquartile ranges), percentages (%), and numbers
(n), and a P-value < 0.05 was considered statistically
significant.

Results

Of 133 patients who were initially screened, 39 were
excluded due to difficulty understanding English, and
14 refused to sign the consent form. Eighty patients
met the inclusion criteria, and were subsequently
enrolled and randomized to receive the initial dose of
the study medication or placebo. Follow-up evalua-
tions were incomplete in three patients (two in group
Control, and one in group Celecoxib); none of the
data from these patients was included in the final statis-
tical evaluation. The groups were similar with respect
to age, weight, height, gender, ASA physical status,
and durations of surgery and anesthesia (Table I). The
mean amount of propofol, end-tidal desflurane, and
fentanyl administered during the operative period did
not differ between the two treatment groups.

Even though the percentage of the patients requir-
ing rescue analgesics in the PACU was similar in the
two treatment groups, the amount of fentanyl admin-
istered was less in the Celecoxib group compared to
the Control group (84 = 45 ng »s 127 + 58 ng o,
respectively, P < 0.05). There were no between-group
differences in the mean pain scores at PACU dis-
charge; however, the average pain scores on the first,
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TABLE I Patient demographic characteristics, durations of
surgery and anesthesia, and anesthetic drug dosages in the
two study groupst

TABLE IITI Quality of recovery scores, postoperative nau-
sea and vomiting, and primary outcome variables in the two
study groupst

Control Celecoxib
Number (7) 38 39
Age (yr) 3812 36 £10
Sex (M/F) (n) 6/31 4/35
Weight (kg) 88 + 31 79 + 25
Height (cm) 137 = 61 147 + 47
ASA physical status (I / II/ III) () 14,/20/3 17/19/3
Type of laparoscopic procedure (7)
tubal ligation 11 15
cholecystectomy 15 16
diagnostic 12 8
Duration of surgery (min) 112 + 76 97 + 51
Duration of anesthesia (min) 145 + 78 124 + 56
Propofol (mg) 158 + 39 159 + 58
Fentanyl (ng) 261 £ 118 285+ 116
Desflurane (ave. end-tidal %) 49 +09 4.8 +0.9
Time to ‘home readiness’ (min) 63 + 25 68 + 38

tValues are means + SD, percentages (%) and numbers of patients
(n). ASA = American Society of Anesthesiologists. No significant
differences between the two treatment groups.

TABLE II Pain scores, need for rescue analgesic medica-
tion in the PACU, as well as on postoperative day one

(< 24 hr), day two (< 48 hr), and day three (< 72 hr), and
patient satisfaction with their pain management in the two
study groupst

Control Celecoxib P value

(n=238) (n=39)
Pain scores (0-10)}
Preoperative baseline 00 00 > 0.05
at 0.5 hr 4+4 3+4 > 0.05
at 1 hr 5+3 4+4 > 0.05
at 2 hr 5+2 3+ 3* 0.014
at 4 hr 6+2 4+ 3* 0.014
at PACU discharge 5+3 4+4 > 0.05
at 24 hr 5+3 3+ 2% 0.028
at 48 hr 4+3 2+ 2% 0.01
at 72 hr 3+3 22 > 0.05
Required vescue analgesic medication
at PACU (%, ») 70 (26) 54 (21) > 0.05
at 24 hr (%, n) 90 (30) 54 (21)* 0.02
at 48 hr (%, ») 88 (29) 39 (15)* 0.01
at 72 hr (%, ») 84 (27) 31 (12)* 0.01
Fentanyl dosage in PACU 127 + 58,32 84 +45,* 36 0.03

(ng, % treated)

Hydrocodone /acetaminophen 2 (0.5),42 1 (1), 28 > 0.05
(number of pills, % treated)
Patient satisfaction with pain 80 + 25 94 + 8* 0.01

management (0-100)

tValues are means + SD, medians (interquartile ranges), number
of patients (), percentages (%). fVerbal rating scale: 0 = no pain
to 10 = maximal pain. *P < 0.05 »s Control group (actual P-
values specified for all statistically-significant variables). PACU =
postanesthesia care unit.

CAN J ANESTH 54: 5 www.cja-jca.org  May, 2007

Control  Celecoxib P value
(n=38) (n=39)

Quality of recovery scores

at 24 hr 152 17 «1* 0.01
at 48 hr 16 £ 2 18 +1*  0.015
at 72 hr 17 =1 18+ 0 > 0.05
Postoperative nausen and vomiting > 0.05
Vomiting in PACU (7, %) 8,22 11, 28 > 0.05
Rescue antiemetic in PACU (7, %) 8,22 9,23 > 0.05
Post-discharge nausea vomiting (7, %) 3,9 5,15 > 0.05
Post-discharge vomiting (7, %) 4,11 2,5 > 0.05
Primary outcome yarinbles

Normal diet (days) 3+2 22 > 0.05
Normal bowel functions (days) 3+£2 2+ 1% 0.042
Resume normal activities (days) 6+3 4+ 2* 0.014

tValues are means + SD, percentages (%) and numbers of patients
(n). *P < 0.05 vs Control group (actual P-values specified for all
statistically-significant variables. PACU = postanesthesia care unit.

second and third PODs were significantly lower in the
Celecoxib group (Table II). Furthermore, the per-
centages of patients who required “rescue” analgesic
medication at 24 hr, 48 hr, and 72 hr after discharge
was significantly reduced in the Celecoxib (vs Control)
group (54 vs 90%, 39 vs 88%, 31 vs 84%, respectively,
all P<0.05).

Patient satistaction with their pain management and
the quality of recovery scores on the first, second, and
third PODs were significantly higher in the Celecoxib
group (Table III). Recovery of the bowel function
occurred earlier (2 + 1 »s 3 + 2 days, P < 0.05), and
more importantly, the time to resumption of normal
daily living activities after surgery was shorter in the
Celecoxib (vs Control) group (4 = 2 vs 6 = 3, respec-
tively, P < 0.05) (Table IIT).

Postoperative emetic symptoms did not differ sig-
nificantly between the two treatment groups (Table
III). No patient in either group experienced either
wound or cardiovascular complications at the seventh
day and one-month follow-up periods after discharge
from the hospital.

Discussion

Effective pain management has been reported to
facilitate the recovery process and enhance patient
satisfaction after outpatient surgery.! In the current
study involving an adult ambulatory surgery popula-
tion undergoing laparoscopic surgery, the postopera-
tive administration of oral celecoxib (400 mg-day™!)
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for four days immediately after surgery was found to
be effective in reducing pain, improving patient sat-
isfaction with their pain management and facilitating
the recovery of activities of daily living. This study
confirms the previously published study by Gan et
al'¥ where a combination of parecoxib and valdecoxib
was administered for five days in patients undergoing
laparoscopic cholecystectomy procedures. Our find-
ings are also of clinical importance because it has been
recently suggested that inadequately treated acute
postoperative pain may lead to chronic pain, even in
outpatients undergoing minor surgical procedures.!”

The use of COX-2 selective inhibitors has become
increasingly controversial following the withdrawal
of rofecoxib and valdecoxib from the market due to
concerns regarding the occurrence of cardiovascular
complications even after relatively short-term (10-14
days) administration to patients undergoing cardiac
surgery.!>1¢ In the study by Nussmeier ez al,'¢ the
perioperative use of the COX-2 inhibitors parecoxib
and valdecoxib was associated with an increased
incidence of cardiovascular events within the 30-day
follow-up period after cardiac surgery. Despite this
observation, many non-cardiac surgery studies®'*
have confirmed that administration of COX-2 inhibi-
tors before and/or after surgery has beneficial effects
with respect to improving postoperative pain manage-
ment without causing serious complications.2’

In contrast to their short-term use (< one week) in
the perioperative period, long-term use (> 12 months)
of celecoxib?! and rofecoxib?? for chronic pain con-
ditions has been reported to increase the incidence
of cardiovascular adverse events. In a recent meta-
analysis, Zhang et #l.2% reported that rofecoxib was
associated with an increased risk of renal and cardiac
complications, but a COX-2 inhibitor “class” effect
was not demonstrated because celecoxib (and other
investigational COX-2 inhibitors) did not appear to
be associated with an increased risk of cardiovascular
complications. Despite extensive world-wide use of
COX-2 inhibitors in the perioperative period, there
have been no reports of serious cardiovascular com-
plications associated with short-term use of COX-2
inhibitors in non-cardiac surgery patients.?*

The concerns about the potential for COX-2
inhibitors to increase prothrombotic complications
have lead to the search for “alternative” non-opioid
analgesics.?® The gabapentinoid compounds, gabap-
entin?®?” and pregabalin?® are an interesting class of
non-opioid analgesics which appear to possess similar
benefits to the COX-2 inhibitors in improving patient
satisfaction and facilitating the recovery process after
surgery. Other non-opioid compounds (e.g., v acet-
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aminophen, longer-acting local anesthetics) are also
being evaluated as alternatives to the COX-2 inhibi-
tors for minimizing the opioid analgesic requirement
and improving patient outcomes after surgery.?? The
current study can be criticized because we failed to
include an “active” comparator drug (e.g., ibupro-
fen). Future studies should compare celecoxib to the
less costly non-selective NSAIDs like ibuprofen when
administered alone and in combination with acet-
aminophen immediately after surgery.

In contrast to the study by Buvanendran ez 2.3°
in patients undergoing knee replacement surgery,
the patients in our current study only received the
COX-2 inhibitor after their operation. The benefits of
short-term postoperative administration of celecoxib
in this laparoscopic surgery population were similar
to those reported after knee replacement surgery with
respect to improved pain management and outcome
measures. Our rationale for administering celecoxib
only in the postoperative period was because we have
found no advantage with peri- vs postoperative cele-
coxib administration with respect to reducing pain or
improving patient outcomes after major plastic sur-
gery procedures.®! Although Reuben ez al3 reported
that administration of a COX-2 inhibition before
surgery provides a longer duration of analgesia, less
than 24 hr opioid use and lower pain scores com-
pared to administration of the same dose of the drug
after surgery, a qualitative and quantitative systematic
review of the peer-reviewed literature, questioned the
importance of the timing of analgesia.?

Despite the opioid-sparing effect of the COX-2
inhibitor in this outpatient surgery population, the
overall incidence of postoperative nausea and vomit-
ing was not significantly reduced in this study. The
routine administration of droperidol and dexametha-
sone for antiemetic prophylaxis and the avoidance of
nitrous oxide during the maintenance anesthetic peri-
od clearly contributed to the low incidence of post-
operative emetic symptoms in both treatment groups.
Additionally, the study was insufficiently powered to
find a difference between the groups with respect to
this secondary outcome variable. The failure to find a
significant difference between the two study groups
in the mean pain scores on POD three was probably
related to the fact that the celecoxib-treated patients
were more active at 48-72 hr after surgery. Finally,
pharmacoeconomic studies are clearly needed to com-
pare the analgesic efficacy and safety of oral COX-2
inhibitors with other less costly non-opioid analgesics
(e.g., ibuprofen, acetaminophen) after surgery.?33*

In conclusion, administration of celecoxib (400
mg-day™! po) for four days after laparoscopic surgery
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decreased postoperative pain and the need for anal-
gesic rescue medication, contributing to improved
patient satistaction and their quality of recovery. These
data suggest that celecoxib appears to be an acceptable
alternative to the parecoxib-valdecoxib combination!?
in this surgical population. The short-term use of the
COX-2 inhibitor did not result in any postoperative
wound (e.g., hematoma formation, infections) or
cardiovascular complications. Therefore, celecoxib
(400 mg-day™! po) facilitated the resumption of nor-
mal activities of daily living after discharge in patients
undergoing laparoscopic surgery without any serious
complications.
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