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Abstract

Objective: The aim of this prospective, double-blind, randomized, placebo-controlled clinical trial was to
investigate the opioid-sparing effects of orally administered celecoxib following total abdominal hysterectomy.

Methods: The study population consisted of 52 patients scheduled for total abdominal hysterectomy (TAH) who
were ASA | or |l physical status females. Patients were allocated randomly to orally receive 400 mg of celecoxib
(Group C, n = 26) or placebo (Group P, n = 26) 1 hour before anesthesia induction. All patients underwent the same
standard general anesthesia with oral intubation. Morphine was self-administered for postoperative analgesia via a
patient controlled analgesia (PCA) device.

Results: Only 1 patient did not complete the study. Of the remaining 51 patients, there was no significant
difference between the treatment groups in age, weight, ASA status, duration of surgery, or intraoperative dose
of morphine. However, the mean (95% CI) 24 h morphine consumption of 17.5 (11.9, 23.2) mg in the celecoxib
group was not significantly lower than that of 24.2 (18.6, 29.7) mg in the placebo group (P=0.089). There were no
significant differences between groups in morphine consumption, initial analgesic requirement, and numeric rating
scores for pain at rest or on movement, nausea or sedation during the first 24 hours after operation.

Conclusion: We conclude that preemptive celecoxib did not confer additional analgesia in patients undergoing

total abdominal hysterectomy.

Keywords: Pre-emptive analgesia; Opioid-sparing effect; Morphine
consumption; Total abdominal hysterectomy

Introduction

Anesthesia induction and postoperative pain always affect recovery
[1]. Total abdominal hysterectomy is usually performed by Pfannenstiel
incision, which leads to post operative pain that requires pain releasing
medication usually in opioid group, especially given during 24-48
hours after operation [1-3]. Patients normally receive opioid treatment
during operation, and it is known that high dosages of opiates result
in complications, for example, difficult inhalation, drowsiness, nausea,
itchiness, uroschesis, constipation, flatulence, which extend the time
before discharge [4]. These complications can be exacerbated by
opioid drugs, but the patient will suffer from post operative pain. Thus,
integrated treatment of post operative pain has been suggested by
reducing the use of opioid and giving nonopioid analgesics instead such
as nonsteroidal anti-inflammatory drugs, NSAIDs which can stop pain
in areas where opiates cannot. NSAIDs suppress prostanoid enzyme
and reduces pain and complications that could occur if opioid drugs
are used [5,6]. However, NSAIDs also suppress COX, which controls
the equilibrium of tissues while COX, lessens pain and inflammation.
When COX, is suppressed, complications can result such as platelet
dysfunction and peptic ulcers. At present, there are nonsteroidal
anti-inflammatory drugs that specifically affect only COX,, such as
celecoxib. The action is on COX, and COX, in the proportion 375 to 1
[7], which lessens inflammation and pain, and at the same time reduces
complications in the gastrointestinal tract (such as peptic ulcers). This
is common in old nonsteroidal anti-inflammatory drugs. Celecoxib is
well accepted for pain in osteoporosis and rheumatism since it does not
affect platelet function. For patients receiving tooth pulling procedures
under local anesthesia, celecoxib is found to be more effective than
aspirin [8]. Previous studies suggested prescribing 400 mg of celecoxib
before oral surgery [9], ambulatory surgery [10], and anterior cruciate
ligament reconstruction surgery; which would lessen postoperative
pain [11]. No study has been conducted in prescribing 400 mg

celecoxib in total abdominal hysterectomy. This study was therefore
aimed at studying the results of celecoxib per dosage of morphine by
patient-controlled analgesia. Pain during resting and moving when the
patient needed analgesic drugs for the first time after operation and
complications from morphine and celecoxib were also investigated.

Methods

The study was based on a randomized double-blind, placebo-
controlled method and conducted on female patients receiving total
abdominal hysterectomy at the operation room of Srinagarin Hospital.
All patients gave their signatures of consent to participate in the project
after approval from the Human Research Ethics Committee, Khon Kaen
University (Project Number i510064Por.). The inclusion criteria applied
were ages between 18-65 years, ASA class I-1I, and ability to use patient-
controlled analgesia (PCA). Exclusion criteria were pregnant patients
or breast-feeding patients, ingestion of any analgesic drugs within 24
hours before operation, allergies to any medicine in this research, using
addictive drugs, having abnormalities of the cardiovascular system,
kidney;, liver, or gastrointestinal tract.

The population under study totaled 52 patients from the previous
study of patients receiving total abdominal hysterectomy [12]. The
population was divided into two groups of 26 patients. It was found that
the need for morphine 24 hours after operation was at an average of 56
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mg. The standard deviation of morphine was 17.8 mg. In the research,
90% of power of the test was expected where post operative morphine
requirements would be reduced at 30% or an approximate effect size
of 16.8 mg when the patients had received preoperational celecoxib
compared to the group receiving placebo analgesia ( p=<0.05). In case
of intraoperative complications or complications from analgesia, the
“Intention to treat” principle was applied to analyze the number of
patients. In addition, loss of patients from the research was calculated
at 5 percent.

Before operation, all patients received instructions on how to
operate the patient-controlled analgesia (PCA) and evaluate pain levels
from 1-10. They had to refrain from food and water for 8 hours before
operation. The patients were divided into 2 groups by computer-block
random sampling. Two to eight blocks were used for sampling patients
for medication. The sampling ratio was 1:1. STATA program was applied
to assign treatment procedures. All of the sampling and treatment
were carried out by personnel not involved in the research. Treatment
procedures were put in opaque, sealed envelopes. Each envelope was
opened when patient sampling for treatment began. Group P was given
placebo analgesia, while Group C received 400 mg celecoxib 1 hour
before operation. The patients were not made aware of their prescribed
drug. Later, all of the patients received the following general analgesia
according to the standard set:

1. Intravenous premedication dose of 0.1-0.2 mg/kg morphine

2. Intravenous 2-4 mg/kg Propofol

3. Tracheal intubation and intravenous 1-2 mg/kg succinylcho-
line

4. Analgesia control - 0.8-1.5% isoflurane, and 2:1 nitrous oxide and
oxygen

5. Pain killing - intravenous 2 mg morphine every 2 hours
6. Muscle relaxant - intravenous 0.1-0.15 mg/kg cisatracurium

7. Post-operation antidotal therapy against cisatracurium -
intravenous 0.04-0.08 mg/kg neostigmine and 0.02 mg/kg
atropine

Morphine at 1 mg/ml was contained in 50 ml bag in patient-
controlled analgesia (PCA) for post operative painkilling. Morphine
dosage, number of times the patient pressed for drug, and the real
amount obtained during each hour were recorded.

Post-operative analgesia began at the recovery unit after anesthesia.
Pain and complications were assessed at the second hour when the
patient started to show pain. The patient-controlled analgesia was given
at 1-2 mg each time until the patient felt relieved. When the patient’s
condition was stable, the patient-controlled analgesia would release 1
mg of drug per one press, and the patient was able to repeat pressing
every 5 min.

After operation, each patient was visited by the anesthetic nurse
team at the 2", 6™, 12, and 24™ hours. The team was not informed of
patients’ grouping or drug prescription under the research. If a patient
vomited, had much nausea, and could not tolerate the nausea, 4 mg of
intravenous ondansetron was given. This treatment could be repeated
every hour if the patient did not improve. Each patient received
standard acute pain service through surveillance and treatment if
complications occurred, all of which were under physician’s order. The
service comprised, for example, caring and observing pain, respiratory
depression, sleeping condition, nausea, vomiting, and surveillance for
celecoxib complications, and reporting to physicians.

Outcome of the study

Patients’ data collection was conducted by anesthetic nurses who
were not involved in patient sampling in the research. The anesthetic
nurses evaluated the patients at the 2™, 6", 12, and 24" hours after
operation.

Morphine dosage used at the 2", 6%, 12", and 24™ hours after
operation was recorded by the patient-controlled analgesia.

Post-operative abdominal pain at the 2™, 6%, 12, and 24™ hours
was assessed during rest and when the patient moved (from sitting to
sleeping, or from sleeping to sitting). The level of pain was assessed in
scores from 0-10: 0 meant no pain and 10 meant the greatest pain in
the patient’s life.

Sleepiness and sleep was assessed by 4 ratings. 0 was well awake, 1
was feeling sleepy but did not sleep, 3 was sleeping but awake if greatly
stimulated, 4 was sleeping and not awakened by stimulation. The
patient was considered sleepy or sleeping when the score was higher
than 2 [13].

Nausea and vomiting were assessed as yes or no event [14].
Analysis of data

The fundamental clinical patient record analyzed in this
research included age, weight, height, BMI, anesthetic duration, and
intraoperative dosage of morphine. Data were calculated into means
and standard deviations. Categorical data such as ASA status were
computed in percentages.

The analyses of data for the study were conducted on the morphine
amount received from the patient-controlled analgesia, the hour the
patient needed morphine for the first time, and pain during rest /
movement. An unpaired t-test was applied for normal distribution data,
whereas a Mann-Whitney U test was used for non-normal distribution
data. The levels of post-operative sleepiness, sleep, nausea, vomiting,
and complications from celecoxib were analyzed by a Chi-square or
Fisher’s exact test.

Results

One patient was discharged from the study because no patient-
controlled analgesia equipment was available for this patient. The
remaining number was 51 patients. The demographic data were not
different between the two groups in terms of age, weight, ASA status,
operation length, amount of intraoperative morphine received (Table

1).

The study showed that prescription of 400 mg celecoxib could
reduce the morphine required 24 hours after operation by 18.92 mg in
the celecoxib group and 23.88 mg in placebo group. The difference was

Variables Celecoxib group | Control group P value

Age* (year) 42.72+5.85 45.65+6.73 0.104
ASA** status:

| 92 88 0.678
l 8 12 0.678
Body weight*(kg) 58.44+7.33 58.62+8.75 0.939
Height*(cm.) 156.40+4.46 154.92+5.58 0.303
BMI*(kg/cm2) 23.88+2.72 24.42+3.42 0.534
Anesthesia time*(min) 139.6+36.34 136.15+26.36 0.7
Intraoperative morphine*(mg) 10.28+1.64 9.69+1.44 0.18

Values were shown as *mean + standard deviation (SD) or **n (%)

Table 1: Demographic data.
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not statistically significant (p=0.212). Additionally, the period before
the first time the celecoxib group asked for painkiller was longer than
the first time the placebo group asked for it (26.80 min and 25.53 min,
respectively). Again, this was not significantly different (p=0.501). The
celecoxib group showed insignificant less pain during rest (p=0.254)
and when moving (Table 2) (Figure 1).

Complications occurring in the course of the study (Table 3),
for example sleepiness, were found in the placebo analgesia group.
Vomitting and nausea were found in both groups. No celecoxib
complications were found.

Discussion

Prescribing 400 mg of celecoxib before total abdominal
hysterectomy in this study could reduce an insignificant amount of
morphine the patients received from patient-controlled analgesia. The
period before the first time the celecoxib group asked for painkiller
was insignificantly longer than the period before first time the placebo
analgesia group asked for it. The celecoxib group showed less pain
during rest and when moving than the placebo analgesia group without
any significant difference.

Post-operative pain reduction from celecoxib in other types of
operations was previously studied. In oral surgery, it was longer for
the pain to start and the severity was less in patients receiving 400
mg celecoxib and 400 mg ibruprofen when compared to patients
receiving only celecoxib or ibruprofen. Patients receiving only 400 mg
of celecoxib before operation showed less pain and a longer period
of time before asking for the first pain killer than patients receiving a
single-dose of 400 mg ibruprofen [9]. The study of premedication of
celecoxib on postoperative pain in ambulatory surgery showed that
400 mg celecoxib could lessen the pain and painkiller need better than

Variables Ceg'f;?;'b Control group |P value Different| 95% CI
morphine con-
sumption from | 17.53 £ 13.91| 24.19 + 13.76 0.786 |-6.65 (-14.35),1.05
PCA IV (mg)
Time for 1% dose
of morphine 25.40 + 15.40 | 24.88 + 18.83 0.277 0.52 (-9.19),10.22
(min)
rpeas't“ score at 34+132  385+143 0254 045 | (-1.22),0.33
Painscoredur- | 1/, 433 488148 0264 -044 | (-1.24)0.35
ing movement
Values were shown as *mean + standard deviation (SD) or **n (%)

Table 2: Measurement outcomes.
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Figure 1: NRS at rest (on the left) and NRS on move(on the right) of celecoxib
compare with placebo.
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Variables Celeclzfzbsgroup Con;\:c;lz%roup P value
Sedation score 0 1(3.9) 0.332
Postoperative nausea 13(52) 10(38.5) 0.341
Postoperative vomiting 7(28) 5(19.2) 0.470
Side effect of celecoxib 0 0 -

Values were shown as n(%)

Table 3: Sedation score, postoperative nausea vomiting and side effect of cele-
coxib.

prescribing only a preoperative 200 mg of celecoxib [10]. Another
study on analgesic efficacy of celecoxib in patients receiving anterior
cruciate ligament reconstruction surgery showed that premedication of
celecoxib could reduce postoperative pain, needs for opioid drugs, and
nausea and vomiting when compared to placebo group [11].

In this study, one group of patients were prescribed 400 mg
celecoxib one hour before total abdominal hysterectomy and compared
to another group that was given placebo analgesia. The main purpose
was to assess the total amount of morphine given through patient-
controlled analgesia 24 hours after operation. The findings indicated
that prescription of 400 mg celecoxib could reduce 18.92 mg and 23.88
mg of postoperative morphine needed in the group prescribed celecoxib
and in the placebo analgesia group, respectively. The difference,
however, was not statistically significant (p = 0.212). Furthermore, the
period before the patients in the first group asked for analgesic drugs
for the first time was insignificantly longer than in the second group.
The pain occurring during rest and movement of the celecoxib group
was insignificantly less than the placebo analgesia group. It could be
explained that, firstly, the anticipation of morphine requirement might
have been too high. Since the population size to be included in the
research was a low number, the statistical confidence values showed
no statistically significant differences. Secondly, because celecoxib has
an 11-hour effect, medication was administered twice daily. We believe
that in order to obtain a good effect, celecoxib might have to be given
within the first 12 hours after the first drug administration. Finally,
the type of operation, total abdominal hysterectomy, usually results in
moderate pain. This was different from previous studies [9,10], which
were oral surgery [9] and ambulatory surgery [10], both of which bring
mild pain. This might result in a higher need for analgesic drugs after
operation in our study.

In this study, sleepiness/sleep, nausea, vomiting were not
significantly different and correlated to the study by Klein et al. [15]
who studied the effect of bupivacaine injection on hysterectomy wound
and found no differences in postoperative morphine needs between
the experiment group and the control group. Moreover, sleepiness/
sleep, nausea, vomiting were not different between the two groups.
Complications from celecoxib were not found in patients participating
in this research.

Conclusion

Preoperative oral celecoxib before total abdominal hysterectomy
could not reduce the amount of morphine needs within the first 24
hours after operation when compared to placebo analgesia.
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