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Background and purpose  Analgesics can have undesirable
effects. We assessed whether a single preoperative dose of 120 mg
etoricoxib reduces the need for additional opioids after therapeu-
tic arthroscopic knee surgery.

Methods A double-blind, placebo-controlled study was per-
formed at a single center. 66 patients scheduled to undergo elec-
tive therapeutic knee arthroscopy were included. They were ran-
domly selected to be given either 120 mg of etoricoxib (n = 33) or
placebo (n = 33) 1 hour before induction of general anesthesia.
A patient-controlled analgesia device was used postoperatively.
We recorded total postoperative morphine consumption over 24
h, degree of pain as assessed with a visual analog scale, degree of
satisfaction, and occurrence of adverse effects.

Results Mean total morphine consumption during the first 24
h was 24 (9-60) mg in the placebo group and 9 (0-34) mg in the
etoricoxib group. In the etoricoxib group, pain intensity levels at
rest were reduced and patient satisfaction with the analgesia pro-
vided was higher during the first postoperative day. There was no
difference in the incidence of typical adverse effects of opioids in
the 2 groups.

Interpretation Etoricoxib is a suitable premedication to use
before therapeutic arthroscopic knee surgery, as it reduced
patients’ morphine requirements.

There have been various studies on the preoperative or intra-
operative use of coxibs for the reduction of postoperative
morphine consumption. Parecoxib has been shown to have an
opioid-sparing effect after coronary bypass surgery and dis-
cectomy, but not after craniotomy (Khalil et al. 2006, Riest
et al. 2008, Jones et al. 2009). Of the currently registered
COX-2 inhibitors, etoricoxib has the longest duration of anal-
gesic action, lasting 22-24 hours. Its rapid absorption after
oral intake results in peak plasma concentrations after 1 h
(Agrawal et al. 2001, Dallob et al. 2003). Various studies have

shown that etoricoxib has both efficacy and an opioid-spar-
ing effect when used in the treatment of acute postoperative
pain (Clarke et al. 2009). Several studies have examined its
use preoperatively and have confirmed its efficacy in provid-
ing pain relief after various kinds of gynecological procedures
(Liu et al. 2005, Chau-in et al. 2008, Lenz and Raeder 2008)
and after abdominal (Puura et al. 2006), thyroid (Smirnov et
al. 2008), and trauma surgery (Siddiqui et al. 2008).

There are no data on the efficacy of the preoperative admin-
istration of a single dose of etoricoxib for the attenuation of
postoperative pain after therapeutic knee arthroscopy that is
performed under general anesthesia. We therefore wanted to
determine whether a single preoperative dose of 120 mg etori-
coxib before knee arthroscopy would reduce patients’ postop-
erative opioid consumption.

Patients and methods

The study was performed according to ICH-GCP (Interna-
tional Conference on Harmonization of Technical Require-
ments for Registration of Pharmaceuticals for Human Use
— Good Clinical Practice) guidelines. We also observed the
tenets of the Declaration of Helsinki, had the study autho-
rized by the relevant national authority, and had it approved
by the appropriate Research and Ethics Committee prior to
enrollment. The study was performed under EudraCT No.
2006-000451-17 between June 2006 and June 2009 at the
Marienkrankenhaus, Soest, Germany. The trial was also regis-
tered at www.clinicaltrials.gov under NCT00738608, protocol
number 2006-000451-17.

Participants

We recruited male and female patients between 19 and 70
years of age who were scheduled to undergo therapeutic
arthroscopy (e.g., meniscal surgery, joint shaving) of the knee
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under general anesthesia. Only patients undergoing therapeu-
tic arthroscopy (as opposed to diagnostic arthroscopy) were
selected, because patients undergoing diagnostic procedures
may not suffer enough postoperative pain to justify treatment
with etoricoxib. All patients who undergo therapeutic knee
arthroscopy are routinely treated as inpatients for 2 days after
surgery. Before they were enrolled in the study, the patients
had to provide written informed consent.

Patients with a creatinine clearance of < 50 mL/min (calcu-
lated using the Cockcroft-Gault formula); opiate addiction; a
known hypersensitivity to the active ingredient in etoricoxib
or to any of the excipients in the film-coated placebo tablet,
to NSAIDs, or to aspirin; patients with active peptic ulcer
or active gastrointestinal bleeding, inflammatory bowel dis-
ease, liver cirrhosis, cholestasis, elevated liver function tests
(i.e. ALT or AST levels more than 3 times the upper limit
of normal); or severe hepatic dysfunction (i.e. patients with
a serum albumin concentration of < 25 g/L or with a Child-
Pugh score of = 10) were excluded for safety reasons. Other
exclusion criteria were pregnancy; breast feeding; congestive
heart failure (i.e. patients with New York Heart Association
(NYHA) class II-IV heart failure); hypertension with inade-
quately controlled blood pressure (BP) (i.e. systolic BP > 160
mmHg or diastolic BP > 100 mmHg); a known history of isch-
emic heart disease; peripheral arterial disease; and/or cerebro-
vascular disease.

Interventions, randomization, blinding, and conceal-
ment of allocation

Patients received either a single oral tablet of etoricoxib (120
mg) or one look-alike film-coated placebo tablet 1 h before
induction of anesthesia for arthroscopy. A randomization code
was prepared at the hospital using the Microsoft Excel 2007
function RANDBETWEEN (1;2) by a person not involved in
data collection. Generation of the list was repeated until a list
with equal distribution of 1 and 2 resulted. Etoricoxib and pla-
cebo were prepared according to this randomization list and
labeled with consecutive numbers from 1 to 66, and patients
received the medication with the lowest available number.
The patients, nurses, surgeons, and anesthesiologists directly
involved in patient care were blind regarding the content of
the oral study medication for the duration of the study (i.e.
until all queries were resolved and the database was closed).
For every patient, a sealed envelope with the treatment allo-
cation was kept at the intensive care unit of the hospital so
that immediate decoding of the study medication would have
been possible for individual patients in the event of a serious
adverse reaction.

Study schedule, outcomes, and objectives

Before surgery, patients underwent standard preoperative
examinations, including electrocardiography; physical exami-
nation; determination of vital signs; urine pregnancy test (in
women of childbearing age); and measurement of hematologi-

cal, blood coagulation, and standard clinical chemistry param-
eters. In all cases, arthroscopy was performed under general
anesthesia (i.e. total intravenous anesthesia (TIVA) with pro-
pofol and fentanyl).

After the end of surgery and anesthesia, the patient was
transferred to the recovery room, where he was immediately
connected to a PCA pump. There, 30 min after the end of
anesthesia (t = 0), all patients were able to answer questions
and to rate their pain on a 10-cm visual analog scale (VAS)
at rest and during movement (range of the scales: 0-10, with
0 = no pain and 10 = worst imaginable pain). After checking
of stable vital signs and full recovery, the patient was trans-
ferred from the recovery room to an orthopedic ward. At the
ward, 2 h, 4 h, 6 h, and 24 h after the first measurement, the
patients were visited by a physician (HL) and the measure-
ments were repeated. Analgesia was administered according
to usual hospital standards using a PCA pump (which was set
to deliver a single bolus of morphine at a dose of 0.02 mg/kg
body weight up to 6 times per hour). The amount of morphine
that had been used by the time points specified above and the
time of the administration of the first PCA pump dose were
documented. The primary endpoint of the study was to deter-
mine the extent to which a single preoperative dose of 120 mg
etoricoxib reduced postoperative opioid consumption during
the 24-hour period after therapeutic knee arthroscopy.

Patient alertness was scored on a numerical rating scale (0 =
alert and oriented, 1 = slightly drowsy, 2 = mildly sedated but
arousable by shaking, and 3 = deeply sedated, not arousable)
by the anesthesiologist responsible for the recovery room.
Heart rate (defined normal range: 40-120/min.), blood pres-
sure (defined normal range: systolic 95—-195 mmHg) and respi-
ratory rate (defined normal range: 10-25/min.) were measured
at the times specified above. The patients were also asked if
they were satisfied with the level of analgesia that had been
achieved at those times: (1 = very satisfied, 2 = satisfied, 3 =
dissatisfied, and 4 = very dissatisfied; 1 and 2 were regarded
as successful pain management and 3 and 4 were regarded as
unsuccessful pain management).

Sample size and statistical analysis

Because there were insufficient data available in the literature
on the preoperative use of etoricoxib at the time this study
was planned, the sample size estimate was based on several
assumptions. We assumed that patients in the placebo group
would require a mean morphine dose of 55 mg during the first
24 h after surgery and those patients who received etoricoxib
would require a mean morphine dose of 36 mg (35% less)
over the same time period. We assumed a common standard
deviation of 22 mg (i.e. 40% of the mean morphine dose in the
placebo group). We also assumed an alpha of 0.05, a beta of
0.10, and a dropout rate of 10%. These assumptions resulted
in a sample size of 33 patients per group.

The data are presented either as mean (SD) or as median
(range). They were tested for normal distribution using the
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Figure 1. Flow of participants through the trial. 23 of 89 patients were
not randomized for the following reasons: 16 declined to participate, 4
did not meet the inclusion criteria, and 3 were rejected for other rea-
sons (they chose regional anesthesia).

Kolmogorov-Smirnov test. Where there was normal distri-
bution, Student’s t-test was used to compare the two groups
at each time point. Otherwise, non-parametric tests such as
the Mann-Whitney test were used. Patients’ overall morphine
requirements, VAS scores, and vital signs over the first 24-h
period postoperatively were examined by repeated-measures
analysis of variance (ANOVA). Differences in the rates of side
effects between the groups were calculated using the chi-2
test or Fisher’s exact test, as appropriate. Analyses were per-
formed using SPSS software version 16. All tests were two-
tailed, and differences were considered statistically significant
for p <0.05.

Results

Demographic characteristics of the patients included
Between June 1, 2006 and June 30, 2009, the study center
screened 89 patients for inclusion and recruited 66 patients,
33 of whom were allocated to the etoricoxib group and 33 of
whom were allocated to the placebo group. 23 patients refused
to participate in the study. All participating patients completed
the study, which ended as scheduled 24 h after recruitment of
the last patient. No patients were excluded for protocol viola-
tions and no sets of data were incomplete. Thus, only 1 analy-

sis set was evaluated (Figure 1). Baseline data are given in
Table 1.

Morphine consumption

The total morphine consumption over the 24-h observation
period was 9.4 (SD 7.3) mg in the etoricoxib group and 24.1
(SD 10.6) mg in the placebo group. Thus, the patients who
received etoricoxib required 14.7 mg (95% CI: 10.2-19.2) less
morphine during that period than the patients who received
the placebo, giving a relative reduction of 61% (p < 0.001,
ANOVA). Figure 2 shows the cumulative morphine dose
required by the patients in both treatment groups at the 5 time
points measured.

Table 1. Demographic and clinical characteristics of the patients
included

Group
Parameter Etoricoxib Placebo
Age in years, mean (SD) 54 (10) 56 (14)
Height in cm, mean (SD) 171 (9) 171 (8)
Weight in kg, mean (SD) 81 (13) 80 (16)
BMI in kg/m?, mean (SD) 28 (4) 27 (4)
Sex , M/F 13/20 13/20
Intraoperative fentanyl dose in pg (SD)  0.25 (0.10) 0.23 (0.07)
Intraoperative propofol dose in mg (SD) 622 (190) 565 (178)
Duration of surgery in min (SD) 38 (20) 32 (14)
Duration of anesthesia in min (SD) 74 (26) 66 (19)
Recovery room stay in min (SD) 52 (20) 56 (23)
Length of hospital stay in h (SD) 47 (3) 47 (3)

Table 2. Patient satisfaction (1-4) after etori-
coxib (E) and placebo (P)

Patient
satisfaction
Time Groups Median (range) p-value 2

0h E 2 (1-3) 0.002
P 2 (1-4)

2h E 2 (1-3) 0.007
P 2 (1-4)

4h E 1(1-8) 0.001
P 2 (1-4)

6h E 1(1-2) 0.003
P 2 (1-3)

24h E 1(1-8)  <0.001
P 2 (1-4)

2 Fisher’s exact test.

The placebo patients required their first morphine dose via
PCA pump in the recovery room at 0 (0—12) h, as compared
to 2 (0—) h in the etoricoxib patients (p < 0.01, Fisher’s exact
test). Despite their earlier and higher morphine requirements,
the placebo patients reached the target pain score of 3 after 4
(0—0) h, much later than the patients who received etoricoxib,
who reached that target after 0 (0—) h (p = 0.003, Fisher’s
exact test).

Analgesia

Overall pain at rest was lower in the etoricoxib group than in
the placebo group (p = 0.01, ANOVA). For overall pain on
movement, there was no statistically significant difference
between groups (p = 0.07). Subsequent tests for all single time
points showed that patients who received etoricoxib had sig-
nificantly less pain at rest and on movement at 0, 4, 6, and 24
h (Figures 3 and 4).

Patient satisfaction

Patient satisfaction at each time point was significantly higher
in the etoricoxib group than in the placebo group (Table 2).
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Figure 2. Cumulative morphine consumption
over the first 24 hours postoperatively. 2 p <
0.015; P p < 0.001.

first 24 hours.

At the end of the 24-h period, the proportion of patients with
successful pain management was 56/66 overall, 32/33 in the
etoricoxib group and 24/33 in the placebo group. Figure 5
shows the intravenous PCA use and Figure 6 shows the VAS
scores at rest and on movement for all patients, grouped by
the subjective rating of the patients (median and interquartile
range (25%—75%)).

Vital signs and adverse events

Degree of sedation (chi-squared test), heart rate, and blood
pressure (t-test) were similar in both groups at each time point.
For the first 4 h, measured respiratory rates differed between
the groups (p = 0.003, t-test), but the difference was of no

IVPCA over 24h, mg morphine
70 10

Figure 3. Postoperative pain at rest over the

VAS after 24h at rest and on movement

Figure 4. Postoperative pain on movement
over the first 24 hours.

clinical importance. For all measurements, respiratory rate
was above 10/min in all patients.

8 patients suffered 12 adverse events: 6 patients (10 events)
in the placebo group and 2 patients (2 events) in the etoricoxib
group. 1 patient in the etoricoxib group suffered from nausea
and the other experienced shivering. In the placebo group, 5
patients suffered from nausea, 3 from dizziness, 1 from vomit-
ing, and another from hypotension. Between groups, the dif-
ference in the number of patients suffering adverse events was
not statistically significant (p = 0.3, Fisher’s exact test).

Discussion

We found that 120 mg of etori-
coxib given as a single oral dose 1
h before therapeutic arthroscopy
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reduced morphine consumption
during the 24 h that followed, by
approximately 60%. The patients
who received etoricoxib consumed
less morphine and they reported
less pain. The analgesic superiority
of etoricoxib (compared to placebo
with increased morphine doses)
ranged from 8 mm to 21 mm on a
100-mm VAS. The advantage may
be small but clinically relevant. Sev-
eral authors have found that differ-
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1
0 0

very satisfied dissatisfied very very
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Figure 5. Median and IQR of intravenous PCA
morphine use over 24 h, grouped by subjective
rating of the level of analgesia.

satisfied dissatisfied very

Figure 6. Median and interquartile range of VAS
scores after 24 h at rest (no shading) and on
movement (dark shading), grouped by subjec-
tive rating of the level of analgesia.

ences as small as 6-10 mm on the
VAS are perceptible for patients in
pain (Kelly 1998, Eberle and Ottill-
inger 1999, Ehrich et al. 2000).
Etoricoxib provided superior anal-

dissatisfied
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gesia, even though all the patients could dose their morphine
according to their individual requirements for achievement of
freedom from pain. Thus, even though the placebo patients
used more than twice the amount of morphine than the etori-
coxib patients, they had inferior analgesia and were less satis-
fied with their analgesic therapy. Etoricoxib may control other
aspects of orthopedic pain that are not responsive to opioids,
such as pain caused by swelling and inflammation.

It has been shown using large patient datasets that postop-
erative consumption of analgesics is an uncertain method of
measuring the analgesic efficacy of a pain therapy designed
to limit pain during and after surgery (Mhuircheartaigh et
al. 2009, Moore et al. 2011). Also, in our patient population
most patients required relatively modest analgesia, whereas a
small proportion required large amounts (Figure 5). As with
the findings of Moore et al. 2009, more severe pain (Figure 6)
and greater morphine use were associated with less satisfac-
tion with the level of analgesia. It is therefore important to
analyze the degree of patient satisfaction and pain, not just the
consumption of analgesics. Our results support the idea that
prophylactic analgesia leads to more patient satisfaction than
intravenous PCA alone (Mhuircheartaigh et al. 2009).

Several studies have examined the opioid-sparing effect
of etoricoxib (120 mg) in orthopedic surgery patients. In
those studies, patients’ opioid requirements were reduced to
a similar extent, although the drug was only administered
preoperatively in one study. In a study that included patients
who underwent fixation of upper or lower limb fractures,
administration of etoricoxib (120 mg) preoperatively reduced
their postoperative morphine consumption by 21% (Siddiqui
et al. 2008). Rasmussen et al. (2005) found that etoricoxib
(120 mg) given after elective total hip or knee replacement
reduced patients’ consumption of a hydrocodone/paracetamol
combination (7.5/500 mg) by 35% relative to placebo.

The results we obtained regarding the opioid-sparing effects
of etoricoxib are in the upper range of those observed in other
studies. This was probably due to the homogeneous patient
population and the highly standardized approach to arthros-
copy and patient care at our institution, which is a character-
istic disadvantage of all single-center studies. Another limi-
tation of our study was the relatively low analgesic demand
of the patients during the observation period, which was less
than 50% of the expected dosage. Although several effects of
the preoperative medication have been shown, the number of
patients included was small and the generalizability to other
settings is limited.

It will be interesting to find out whether patients in other
settings derive as much or even more benefit from the preop-
erative administration of etoricoxib. One possible advantage
of premedication with etoricoxib may be a reduced incidence
of opioid-induced side effects. Our study was probably too
small to show this effect; thus, studies with larger sample sizes
are needed. In combination with reducing the level of pain in
patients, the alleviation of opioid-induced side effects would

significantly improve patient comfort in the postoperative set-
ting. If this effect can be proven, etoricoxib could be recom-
mended as a routine perioperative medication.
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