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ABSTRACT

S S5V e gl 30 36liST st Blua)
ol

w@\@&ﬂ\wguﬂuu@ﬂi:@y\
(& (s gradl Lo all AL — Lol = fas M il —
o ok 22007 38T i 5 02005 dannsl le s il
Ao pllall B dl i Slles el a0 200 )
i soma JS Ogiml (e pome | ppoendd ¢ LY
S S22V i r o 2 N Sl 20 100 e
90, b\}\ydﬂ:) c(m'))\g)c}f)\icﬂ cr.a.sb 120mg
Jeoy £ I e iy JoW) depenll 5 dads
Tekoall s 235 (5 M) e (S U M) i e
A LAl el IV i > WamSe ¢85 B
aS g LAY SLS) ] o ) Al ey (g Ll
T Jormed o sl 24 IO 1A s il )5l

LDl g Ol Olaslas

@1 arpe Bl de e JS 3 Ayl ST gl
OLLoYy plaal) Ol o |5 oS 5SG 52V s plisena]
iel 24 I3 g 1) Jlis S0gna) 3nS b ey ks )
PR S PREE TN U P (5 IE SO SO PU [P A IV
(82) 4420 Lylie (7.0) 351 & (oS Sy smY)
OLtally 1l Jume O ((P0.001) 85U s pome 5
AW s gkl B oS S Yl B e B
(& eyl (28 peme Gy OVl Sla S I L (p=0.014)

) sy 3yl sl HaS

plasaly g:\.&p}“ CM\ Ol dul i sl - T (A8
Sy o) WV S Wl By b oSS Yl
(\.,\}J..»;Y FPUPN o JJJ'JJ cQLngyb fw\ Ol

L nb sl
Objectives: We hypothesized that etoricoxib

premedication would reduce the need for additional
opioids following orthopedic trauma surgery.

966

Methods: A double blind, controlled study,
conducted in King Fahd University Hospital, King
Faisal Universityy, Dammam, Kingdom of Saudi
Arabia. After obtaining the approval of the Research
and Ethics Committee and written consent, 200
American Society of Anesthesiology grade I & 1II
patients that underwent elective upper limb or lower
limb fracture fixation surgeries during the period
from August 2005 to October 2007 were studied.
Patients were randomly premedicated using 120 mg
of etoricoxib or placebo (n=100, each). To alleviate
postoperative pain, a patient controlled analgesia
device was programmed to deliver one mg of
morphine intravenously (lockout time, 6 minutes).
Visual analog scale and total postoperative morphine
consumption over 24 hours and the adverse effects
were recorded.

Results: One hundred patients in each group
completed the study period. Etoricoxib premedication
provides a statistically significant postoperative
morphine sparing effect over 24 hours postoperatively.
Total morphine consumption was 44.2 (8.2) in the
placebo and 35.1(7.0)mg in the etoricoxib groups
(p<0.001). The incidence of nausea and vomiting
requiring treatment was lower in the etoricoxib
group, (p=0.014). The postoperative blood loss was
similar in both groups.

Conclusion: Etoricoxib is a suitable premedication
before traumatic orthopedic surgery as it enhanced
postoperative analgesia and reduced the need for
morphine
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Effective pain management is an essential component
of postoperative care. Postoperative pain requires
treatment not only to provide patients comfort, but also
to reduce morbidity and mortality.! However, patients
continue to suffer postoperative pain, cited as moderate
to severe in over 70% of cases.> Monotherapy with non-
opioids would not offer complete relief particularly in
the first postoperative day.> Opioids provide a good
analgesic effect, but their use is limited because of its
adverse effects.* Therefore, multimodal pain strategies
have been recommended to reduce the opioid doses
by co-administering non-opioid analgesics such as
non-steroid anti inflammatory drugs (NSAIDs).>¢ The
NSAIDs are associated with side effects such as increased
perioperative bleeding, adverse renal and gastrointestinal
effects.” The development of specific inhibitors, which
selectively inhibit cyclooxygenase (COX)-2 without
inhibiting COX-1 at therapeutic doses, has allowed
effective treatment of pain, while reducing most side
effects caused by NSAIDs.” Etoricoxib is a selective
COX-2 inhibitor.® It has an advantage that a single
oral dose provides pain relief for 24 hours.” Etoricoxib
premedication has not been evaluated in the traumatic
orthopedic patients as a component of multimodal
analgesia to enhance postoperative pain relief and
decrease opioid requirements with its undesirable
effects. The present study was designed to study the
efficacy of oral etoricoxib premedication in reducing
opioid consumption in patients undergoing orthopedic
and trauma surgeries.

Methods. This Study was conducted in King
Fahd University Hospital, King Faisal University,
Dammam, Saudi Arabia. After obtaining the approval
of the Research and Ethics Committee of King Faisal
University, Dammam and written consent from the
patients, 200 American Society of Anesthesiology grade
I & II patients undergoing elective open upper limb or
lower limb fracture fixation surgeries in the period from
August 2005 to October 2007 were studied. Exclusion
criteria were known hypersensitivity to the study drugs,
bronchial asthma, renal insufficiency, a history of peptic
ulcer, a history of bleeding diathesis, pregnancy, history
of alcohol or drug abuse, any analgesic premedication 12
hours period before the operation and inability to use the
patient controlled analgesia (PCA) device. Patients were
randomly allocated into 2 equal groups using an online
research randomizer (htt://www.randomizer.org) with
100 patients in each arm. Patients were explained how to
use the PCA pump and the visual analogue scale (VAS)
in the preoperative visits. All patients were premedicated
with 10 mg of oral diazepam preoperatively. In the
etoricoxib group, each patient received an oral dose
of etoricoxib 120 mg tablets (Arcoxia®, MSD Saudi
Arabia), 90 minutes before surgery, while in the control

group each patient received a placebo tablet orally at
the same time. In the operating room, the baseline VAS
for pain and scores for sedation, nausea, and vomiting
were recorded. In addition, lactated Ringer’s infusion
was started and all the standard monitors were applied.
Anesthesia was induced with IV propofol 2 mg/kg,
fentanyl 2 pg/kg, and atracurium 0.5 mg/kg. Anesthesia
was maintained by 1-2% sevoflurane in nitrous oxide
and oxygen. All the patients were mechanically
ventilated to maintain an end-tidal CO, between
30-36 mmHg. Intraoperative fentanyl supplement
for maintenance of analgesia was according to the
preference of the attending anesthesiologist. Following
tracheal extubation, the patients were transferred to the
post anesthesia care unit (PACU). Whenever possible
in the PACU, the patient rated their pain on a 100 mm
long VAS (0 mm = no pain and 100 mm worst pain
imaginable). When the VAS pain score was 230 mm,
intravenous morphine was titrated to effect. Patients
could receive up to 5 mg of morphine initially. Patients
then used a PCA delivery system for IV morphine. The
PCA solution contained morphine one mg/ml. The
administration variables were one mg demand dose
with a lockout time of 6 minutes and 4 hours limit of
20 mg without basal infusion. The demand dose was
increased to 2 mg if analgesia were inadequate. A team
member unaware of patient’s group allocation evaluated
the VAS pain scores at rest and movement. As regard
to morphine-related side effects, sedation, nausea, and
vomiting scores were monitored. Degree of sedation
was determined according to a sedation score (0 = alert,
1 = drowsy but arousable to voice, and 2 = very drowsy
but arousable to shaking). Nausea and vomiting were
recorded using a score (0 = no nausea or vomiting, 1
= nausea with no treatment, 2 = nausea and vomiting
requiring treatment). Nausea and vomiting were treated
with one mg of IV granisetron. The VAS scores at rest
and movement, sedation and nausea and vomiting
scores, mean arterial pressure (MAP), heart rate (HR),
and pulse oximetry data (SPO,) were assessed at one,
2, 4, 6, 8, 12, and 24 hours after surgery. Total and
incremental morphine consumptions were recorded
from the PCA device at these times. The surgical and
anesthesia times were also assessed. Postoperative
blood loss during the first 24 hours was recorded as
the amount collected in a low-pressure closed drainage
system. Before surgery and 24 hours postoperatively,
urea and creatinine concentration were measured. Any
complication related to the study drugs was reported.

Disclosure: This study is an independent study and not
funded by the manufacturer of the drug involved.
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Statistical analysis. The number of patients to include
was based on the means and standard deviations of
postoperative morphine consumption described by Du
Manoir et al."” Data were tested for normal distribution
using the Kolmogorov-Smirnov test. Student’s t-test
was used for comparison of normally distributed data,
while Mann-Whitney U-test was used for data, which
did not achieve normality. Repeated measures analysis
of variance was used for morphine consumption, VAS,
HR, MAP, and SPO,,. Categorical data were analyzed
using X?. Analysis was performed using Statistical
software version 6.0 for windows (stat soft, Inc. Tulsa,
USA). Data were presented as mean (SD) in the text
and table, and as mean (95%) confidence intervals in
the figure. A value of p<0.05 was considered statistically
significant.

Results. One hundred patients in each group
completed the study. There were no significant
differences between both groups with respect to the
demographic data, baseline vital signs, types and
duration of surgical procedures and anesthesia times. The
average intraoperative fentanyl requirements were 375
pg in the placebo and 356.8 pg in the etoricoxib groups
(Table 1). In the postoperative period, the analgesic
requirements were observed in terms of the incremental
PCA morphine consumption at the 1st and 2nd hour
and at the end of 4th, 6th, 8th, 12th, and 24th hours
(Figure 1). There were significant differences between
the 2 groups in the morphine consumption at one, 2, 4,
6, and 8 hours. Thereafter, the analgesic requirements
decreased in both groups. From postoperative 8 to

Table 1 - Patient characteristics (n=100 in each group) data are mean

(SD).
Parameters Placebo Etoricoxib ~ P-value
group group
Age (yr) 32.3 (13.6) 314 (13.2)  0.62
Weight (kg) 77.6 (11.1) 74.1(15.6)  0.08
Gender (M/F) 85/15 79/21 0.36
ASA status (I/1D) 90/10 85/15 0.39
Surgical time (minutes) 129.3 (444)  119.7 (37.0)  0.10
Anesthesia time (minutes) ~ 139.4 (44.2)  130.3 (37.8)  0.12
Fentanyl requirement (ug) 375 (61.5)  356.8 (74.3)  0.06

M - Male, F - Female, ASA - American Society of Anesthesia
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12 hours, the analgesic requirements were almost the
same. There were insignificant differences in analgesic
requirements in both groups in the last 12 hours. The
total morphine requirements were 44.2+8.2 in the
placebo and 35.1+7.0 mg in the etoricoxib groups
(p=0.0001). A lower incidence of post-operative nausea
and vomiting requiring treatment was observed in
the etoricoxib group (9%) compared to 20% in the
placebo group (p=0.014). No significant differences
in the postoperative blood loss, urinary retention,
pain, and sedation scores were detected. There were
no adverse events related to excessive surgical bleeding,
wound complications, renal dysfunction (no patient
developed a creatinine concentration exceeding 1.2 mg/
dl). Cardiovascular-related events or gastrointestinal
bleeding were not recorded in any patient of both
groups.

Discussion. The main finding in this study is
that etoricoxib premedication reduced the need
for supplemental analgesics after upper and lower
limb orthopedic surgeries. An opioid-sparing effect
throughout the study period with a lower incidence of
nausea and vomiting requiring treatment was observed
in the etoricoxib group. Postoperative blood loss was
similar in both groups. Opioid sparing effects have been
reported in several previous studies on selective COX-
2 inhibitors used perioperatively. Puura et al'' found
that premedication with etoricoxib had a statistically
significant fentanyl-sparing effect over 20 hours after
laparoscopic cholecystectomy.' In another study of
acute pain associated with removal of third molars,
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-0- Group: Etoricoxib
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Figure 1 - Incremental morphine requirements during the Ist hour (1hr),
2nd hour (2hrs), from 2-4 hours (4hrs), from 4-6 hours (Ghrs),
from 6-8 hours (8hrs), from 8-12 hours (12 hrs) and from
12-24 hours postoperatively (24hrs). Vertical bars denote 0.95
confidence intervals. *A significance difference in comparison
to the etoricoxib group.
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etoricoxib 120 mg provided rapid onset of analgesia
that was maintained over 24 hours."” Rasmussen et
al"® proved that oral etoricoxib improved postoperative
analgesia and reduced morphine consumption after hip
and knee arthroplasty. In addition, etoricoxib 120 mg
premedication reduced postoperative pain following
thyroidectomy in the period between 7-24 hours.™
Moreover, in patients undergoing arthroscopic surgery
under general anesthesia combined with intraoperative
subacromial regional analgesia, etoricoxib enhanced
early and late postoperative analgesia and facilitated
early postoperative discharge.”

In the present study, the higher opioid requirement
in the placebo group was also associated with an
increased incidence of nausea and vomiting. There
is some evidence that opioid sparing by COX-2
inhibitors also reduce these opioid-related side effects.'®
Nonselective  NSAIDs produce its analgesic and
anti-inflammatory effects by inhibiting the synthesis
of prostaglandins through the inhibition of both
isoforms of cyclooxygenase (COX-1 and -2)."'® The
COX-1 has a homeostatic role in platelet aggregation,
gastrointestinal mucosal integrity, and renal function,
while COX-2 is inducible and mediates pain and
inflammation.® Etoricoxib is a COX-2 inhibitor with
a higher COX-1 to COX-2 selectivity ratio than other
COX-2 inhibitors.” After the oral administration of
etoricoxib, the maximum concentration is achieved in
one hour and the bioavailability is almost 100%, with
a half-life of 22 hours."”

Several limitations of the present study should be
considered before recommending the use of etoricoxib
as a routine premedication preoperatively. First,
although our results demonstrated that etoricoxib
administration was not associated with a significant
increase in perioperative bleeding inferred from similar
operation times and postoperative blood loss in both
groups. There is a casual relationship between the
bleeding criteria and the operation time."" However,
intraoperative blood loss was not measured since most
of the surgical procedures were performed under the
surgical tourniquet. This may limit the power of this
finding. Previous studies have shown that using the
COX-2 selective drugs was associated with a reduced
blood loss compared to the nonselective NSAIDs and a
similar blood loss to the control.'"?*%!

Second, safety concerns regarding the perioperative
use of COX-2 inhibitors remain conflicting.”? The
COX-2 inhibitors, although less than nonselective
NSAIDs effect, inhibit or delay bone healing in animal
fracture models.”*** However, Reuben and Ekman®
demonstrated no effect on the rate of nonunion after
one year follow up when perioperative celecoxib was
administered in patients undergoing spinal fusion

surgery. The use of COX-2 inhibitors may be also
associated with cardiovascular adverse effects.”
However, the thrombotic cardiovascular events of
etoricoxib were reported to be similar to diclofenac.”
In addition, the incidence of such complications is
related to the prolonged administration of these drugs
or its use in certain patients at risk of cardiovascular
problems.” There were no recorded adverse effects
related to non-union or impaired healing, wound
complications, adverse cardiovascular events, renal
dysfunction or gastrointestinal bleeding in any patient
of both groups during the study period.

In conclusion, etoricoxib can be safely used as
a component of multimodal analgesia regimen in
patients undergoing traumatic orthopedic surgery. A
single preoperative dose of etoricoxib 120 mg decreased
patients’ morphine consumption with a lower incidence
of postoperative nausea and vomiting.
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