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Objectives: To compare the efficacy of pain relief after laparoscopic surgery between the
patients taking preoperative oral dextromethorphan (DM), etericoxib, and their combination.

Design: Randomized double-blind controlled trial.

Setting: King Chulalongkorn Memorial Hospital which is a 1500-bed tertiary care center.

Research Methodology: Sixty six patients, aged between 18-65 years with ASA physical status |-
Il undergoing elective laparoscopic surgery under general anesthesia (GA), were randomly allocated into
three groups. Group D received DM 60 mg orally, group E received etoricoxib 120 mg and group DE
received the combination of DM 60 mg and etoricoxib 120 mg orally. All patients were given the same
GA protocol and received |V morphine patient-controlled analgesia (PCA) with identical setting for 24
hours. Efficacy outcomes including the amount of morphine used during 2, 6, 12, and 24 hours and
numerical pain rating scale (NRS) at rest and on coughing at 0, 2, 6, and 24 hours after surgery were
recorded and analyzed. In addition, adverse events were also measured and analyzed.

Results: Mean total morphine used during 24 hours after surgery (14.6, 13.3, and 10.9 mg in D,
E, and DE group respectively), mean total morphine used per body weight during 24 hours (0.26, 0.21,
and 0.18 mg/kg in D, E,-and DE group respectively), NRS at rest and on coughing in three groups were
not statistically different. The overall incidence of shoulder pain was 40.9%. There was no statistically
significant difference in side effects among the groups except dizziness (40.9%, 9.1% and 27.3% in D, E,
and DE group respectively) (p=0.032).

Conclusion: DM 60 mg, etoricoxib 120 mg, and their combination as an oral medication before
laparoscopic surgery did not alter the 24-hour postoperative - morphine consumption significantly. NRS at
rest, NRS on coughing and other adverse events were not statistically different except dizziness which

was less in etoricoxib group.
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CHAPTER |
INTRODUCTION

1.1 Rationale and background

Dextromethorphan (DM) has been widely used for mcre than 40 years [1, 2]. It is
available for oral administration as an over-the-counter cough depressant with a long safety
record. Adverse effects are mild and uncommon, and may include dizziness and
gastrointestinal disturbances such as nausea and vomiting. Recently there has been
interest in its role as a moderate to low affinity, non-competitive N-methyl-D-aspartate
(NMDA) receptor antagonist [3, 4]. The antitussive effect of a single dose of DM 30 mg lasts
4-6 hours, and 60 mg 6-8 hours [5]. DM undergoes extensive first-pass metabolism in the
liver. After a single oral dose of 60 mg in volunteers, the peak concentrations of DM in
plasma are achieved at 2-3 hours. The elimination half-life of DM is approximately 3.5 hours
[6].

Intraoperative and postoperative noxious inputs may cause central sensitization
which includes an altered processing of innocuous, tactile impulses from myelinated
afferents so that activation of these fibers produces painful sensation [7]. The
neurophysiological and biochemical mechanisms of these alterations include a decrease in
inhibitory input or an increase in synaptic efficacy or membrane excitability, mediated by
wind-up, neurokinin an<‘j NMDA receptor mechanism [7].

According to a quantitative and qualitative systematic review [8], it concluded that in
the first 24 hours after surgery, ketamine, another non-competitive NMDA antagonist,
reduced morphine requirement. It also reduced postoperative nausea and vomiting. Its
adverse effects were mild or absent. Regarding DM, its perioperative analgesic effect is
controversial. Several clinical trials demonstrated DM could provide analgesic benefit
perioperatively [9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27].

Some studies, however, did not show any analgesic effect of DM [28, 29, 30, 31].



Etoricoxib is a 2" generation of cyclooxygenase (COX-2) -specific inhibitor with 106-
fold selectivity for COX-2 over COX-1 [32]. Its rapid onset time (20 minutes) and long
duration of action (half-life of approximately 25 hours) allows convenient once-daily dosing
[33]. Its analgesic efficacy is comparable to traditional non-steroidal anti-inflammatory drugs
(NSAIDs), and this has been demonstrated in the management of acute postoperative pain
[34, 35, 36]

It is now well recognized that pain is a complex and multifactorial phenomenon and
therefore requires a multimodal therapy. The concept of “multimodal” or "balanced”
analgesia suggests that combinations of several analgesics of different classes and
different sites of analgesic administration rather than single analgesic or single technique
provide superior pain relief with reduced analgesic-related side effects [37, 38]. The use of
multimodal analgesia decreases pain scores and/or the requirement for postoperative
analgesics in different surgical procedures [39, 40, 41].

Pain after laparoscopy is significantly less and shorter than that caused by the same
surgical procedure made by laparotomy [42, 43, 44, 45]. Pain after laparoscopy involves
three different components which are incisional pain (parietal pain component), deep intra-
abdominal pain (visceral pain component), and shoulder pain (presumably referred visceral
pain) [46]. The sites of pain may occur in the upper abdomen, lower abdomen, back, and/or
shoulders. It may be transient or persist for at least 3 days [47]. Report of pain (at any site)
is greatest after operation, decreases to a low level within 24 hours [47, 48].

After laparoscopic cholecystectomy (LC), visceral pain predominates in the first 24
hours but subsides from a peak soon after operation, whereas shoulder pain, minor on the
first day, increases and becomes significant on the following day [49].-Pain at rest and on
coughing after gynecological laparoscopic surgery (GLS) is moderate to severe for the first
hour and 12 hours after the procedure respectively [50, 51, 52]. Similar to LC, patients
undergoing GLS have shorter hospital stay, less IV pain medication, and faster return to full

activity compared to gynecological laparotomy [53].



Pain following GLS and LC is similar in pathogenesis and is moderate in severity.
Without pain, patients can early ambulate and return to normal daily activities on day 1 after
the procedure. Opioids can provide postoperative analgesia but occasionally patients
cannot tolerate side effects and impede early ambulation which is one of the most important
advantages of laparoscopy. Single analgesic, DM or etoricoxib, or multimodal analgesia,
DM and etoricoxib, may overcome moderate pain following these laparoscopic surgeries
with fewer side effects. If DM and/or etoricoxib can replace opioid, it will be of good
opportunity in postoperative pain management. Furthermore, the cost of DM is very low. It is
very useful and interesting in term of economic consideration.

Nowadays laparoscopy with surgical procedures is being performed more and
more. To date, many clinical trials demonstrate postoperative analgesic benefit of DM and
etoricoxib but no demonstration of this advantage in laparoscopy with surgical procedures
yet. So | introduce the study of DM and/or etoricoxib for their efficacy in reduction of

postoperative pain in case of laparoscopic surgery.

1.2 Literature review

Literature search strategy

The literature search strategy used to locate the information in this review was in the
MEDLINE, an electronic journal database provided by National Library of Medicine,

reference database and additionally by going through the reference lists of other articles.

The portat website for free access is

http://www.ncbi.nlm.nih.qév/entrez/auerv.fcqi?db:PubMed or known as “PubMed". The

key words used were dextromethorphan, etoricoxib, cyclooxygenase 2 inhibitor,
perioperativé, postoperative pain, postoperative analgesia, laparoscopic cholecystectomy,

gynaecological laparoscopy, and gynecological laparoscopy.



Clinical studies of DM and postoperative pain

Nineteen clinical trials demonstrated that DM could provide analgesic benefit
perioperatively [9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27]. DM
was administered preoperatively in all of the trials. For the studies comparing time
administered of DM [9, 10, 11], preincisional administration provided postoperative
analgesic effect. The analgesic effect was demonstrated by decreased opioid requirement
and visual analog pain score. Wu et al [9) showed that preincisional 40 mg of DM
intramuscularly (IM) offered preemptive analgesic effect. Similarly Chia et al [10] compared
DM 5 mg/kg intravenously (V) before and after incision in major abdominal surgery under
randomized, double-blind design. They found that preoperative administration reduced
postoperative morphine requirement. A study of Helmy SAK and Bali A [11] demonstrated
that 120 mg of DM IM 30 minutes before skin incision of upper abdominal surgery
compared with the same postincisional dose significantly reduced postoperative pethidine
consumption (mean[SD]: 140[60] and 390[80] mg respectively).

Clinical studies of DM were conducted in a variety of operations i.e., LC [9, 12, 13,
14], lower abdominal surgeries [10], upper abdominal surgeries [11, 15], lower body
surgeries [16, 17, 18,], total abdominal hysterectomy (TAH) [19, 20], orthopedic oncology
[21, 22, 23] colonic surgery [24], tonsillectomy [25], hemorrhoidectomy [26], and modified
radical mastectomy [27]. Table 1 summarized the clinical trials of DM.

For studyingin LC, Wu et al [9] demonstrated preemptive analgesic effect of
preincisional 40 mg DM IM. Weinbroum et a/ [12] in-LC and hernioplasty revealed that oral
90 mg DM enabled reduction of postoperative analgesics consumption, improved well-
being, and reduced sedation, pain- intensity, and primary and: secondary thermal
hyperalgesia. While Wu et al [13] and Yeh CC [14] studied DM 40 mgIM combined with IV
lidocaine 3 mg/kg and DM 40 mg IM combined with tenoxicam respectively. Their
researches revealed that combined medications provided significantly better pain relief

than the control group.



For upper abdominal and lower body surgeries, Wu and colleagues [15]
demonstrated dose-dependent pain relief after upper abdominal surgery. Wadhwa et al
[16] conducted a randomized double-blind control trial between a large dose of oral DM
200 mg 8 hourly and a placebo for postoperative pain relief in knee surgery. They found that
24-hour morphine consumption after surgery in DM group was 29% statistically significant
less than the placebo group. Weinbroum and colleagues [17] found that 90 mg of oral DM
reduced postoperative analgesics in patients undergoing hernia repair and surgical knee
arthroscopy. Another study of Weinbroum et al [18] studied analgesic effect of combined
preincisional oral 60 or 90 mg of DM and epidural lidocaine in patients undergoing hernia
repair and arthroscopy. The study revealed both DM groups required less pain medications
both immediately (first 6 hours) and for 3 days afterwards. Henderson et al [19] prescribed
preoperative 40 mg of oral DM and three times a day for next two postoperative days. Their
study revealed reduced postoperative analgesics in the first 24 hours and over the next 48
hours. In TAH setting like Henderson and friends, Ilkaer et al [20] ordered 150 mg of
preoperative oral DM. They found analgesic effect of DM only 4 hours after TAH. The
authors suggested that continued administration of DM into the postoperative period should
have been considered.

Regarding more extensive and tissue injury operations, Weinbroum and colleagues
[21] showed that 60 mg of oral DM provided similar analgesic effect to the dose of 90 mg
did in bone and soft tissue malignancy operation. Another two studies of Weinbroum et al
[22, 23] combined oral DM with epidural analgesia.-The results also supported analgesic
effect of DM.

DM was administered in different routes which-were by mouth, intravenous injection
and intramuscular injection (table 1). Several doses of DM were explored: 5mg/kg, 10, 20,
30, 40, 60, 90, 120, 150, and 200 mg (table 1). Ten milligrams of IM DM was not superior to
placebo and 40 mg was more efficacy than 20 mg [15]. The oral dose between 60-200 mg
of DM showed postoperative analgesic effect [16, 17, 18, 19, 20, 21, 22, 23]. Although high
dose of DM provided analgesic effect, but it also caused high incidence and severity of

side effects. Wadhwa et al [16] conducted a randomized double-blind control trial between



a large dose of oral DM 200 mg 8 hourly and a placebo for postoperative pain in knee
surgery. They found that the opioid-sparing analgesic effect occurred but incidence of
nausea was also high. The authors concluded that high dose DM was not clinically useful in
the treatment of postoperative pain at a cost of increased nausea. A study of Helmy SAK
and Bali A [17] using 120 mg of DM IM reported nausea and vomiting were the most
frequent side effect but they were of mild severity.

Oral dosage of DM less than 90 mg offered both postoperative pain relief and mild
side effects. Sixty and 90 mg of DM revealed no difference in postoperative pain intensity
and morphine requirement [18, 21]. Weinbroum et al [18] studied analgesic effect of
preincisional oral 60, 90 mg of DM and placebo combined with epidural lidocaine in
patients undergoing hernia repair and arthroscopy. The study revealed both DM groups
required similar amount postoperative morphine PCA. Side effects, however, were dose-
related. Weinbroum et al [21] demonstrated that patients taking preincisional oral 60 and 90
mg of DM similarly experienced  less morphine consumption compared with those in
placebo group.

Four studies, however, did not show any analgesic effect of DM [28, 29, 30, 31].
Time given of DM was preoperative period in all of the trials. The clinical studies were
performed in TAH [28], adenotonsillectomy [29], laparotomy-[30], and cesarean section [31].
Several doses of DM were explored: 0.5mg/kg [29], 1.0mg/kg [29], 27 mg [28], and 60 mg
[30, 31].

McConaghy et al [28] found.no obvious benefit in perioperative administration of
oral 27 myg of DM. The authors believed that studied doses were probably too small. Rose
and colleagues [29] studied 0.5 and=1.0 mg/kg of-eral DM compared with placebo in
children undergoing adenotansillectomy. The three groups were similar with respect to the
number of patients who required morphine and the mean dose of morphine administered.
The authors' explanation was similar to that of Rose's work. Grace et al [30] studied patients
taking DM 60 mg or placebo before laparotomy. The D'M group required less morphine
intraoperatively but similar consumption after surgery for 24 hours compared with the

placebo group. A possible explanation was that DM might need to be continued



postoperatively. Addition of oral DM 60 mg an hour before surgery and 6 and 12 hours after

operation to intrathecal morphine for parturients undergoing cesarean section under spinal

anesthesia was not reduced postoperative pain when compared with placebo [31].

Table 1 Clinical trials of dextromethorphan

Ref. Patients Time given Dose Route Operation Comments
(n)
9 90 30 min before | 40 mg M LC No DM-related side effects
(30/30/30) | incision, after 0-2h.
gallbladder
removal
10 |60 30 min before | 5 mg/kg I\ Major abdominal | Post group consumed more
(30/30) anesthetic surgery morphine but pre and post
induction, group had similar
postoperative morphine-related side
effects
11 60 30 min before | 120 mg IM Upper Other side effects were of
(20/20/20) | incision, 30 abdominal minor intensity
min.before the surgery
end 9f surgery
12° 1. 30 90 min before | 90 mg PO LC DM group reduced post-
(15/15) surgery operative analgesic used
and improved well-being.
13 | 100 30 min before | 40 mg + M LC VAS sig. reduced at 2 h, i
(25/25/25/-. | -surgery lidocaine but not at 1 h and 4 h. No
25) 3'mglkg DM-related side effects 0-
48 h.
14 |83 30 min before | 40 mg + IM LC VAS sig. reduced at 1 h
(22/20/21/ | surgery tenoxicam and 2 h, but not at 4 h. No
20) 40 mg DM-related side effects 0-2

h. J




Table 1 Clinical trials of dextromethorphan (continue)

Ref. Patients Time given Dose Route Operation Comments
(n)
15 | 60 30 min before | 10, 20, 40 IM Upper No DM-related side effects
(15/15/15/ | surgery mg abdominal 0-48 h.
15) surgery
16 | 56 2 h before 200 mg PO Knee surgery Sig more nausea in DM
(34/22) surgery, then | (3 times) group, p < 0.05
8and 16 h
later
17 | 75 90 min before | 90 mg + RO Hernia repair, Patients received either LA
(18/17/20/ | surgery epidural knee surgery or GA. Lower incidence of
20) lidocaine side effects in DM group.
18 | 63 90 min before | 60, 90 mg PO Hernia repair, Low pain score VAS < 30
(16/17/20) | surgery with knee surgery
epidural
lidocaine
9. 147 90 min before | 40 mg PO TAH Less morphine and
(24/23) surgery, then | (8 times) . paracetamol requirement
3 times a day after surgery in DM group
for two days
20 .| 50 1 h before 150 mg PO TAH Low pain score VAS < 30
(25/25) surgery
21 72 90 min before ' | 60, 90 mg PO Bone and soft Patients in DM60 and DM90
(25/24/23) | surgery tissue surgery groups similarly
experienced 50-80% less
pain
22 | 56 90 min before | 90 mg PO Bone and soft Significance 0-48 h not
(29/27) surgery tissue surgery reported significantly nore
side effects in placebo
group.




Table 1 Clinical trials of dextromethorphan (continue)

Ref. Patients Time given Dose Route Operation Comments
(n)
28151138 90 min before | 90 mg with PO Bone and soft Patients received either
(29/27/28/ | surgery and IV PCA or tissue surgery PCEA or IV PCA.
29) next 2 post- 90 mg with
operative days | PCEA
24 |90 30 min before | 40 mg with IM Colonic surgery | Possible synergistic
(30/30/30) | surgery TEA interaction with local
anesthetics and opioids.
25 | 36 60 min before | 30, 45 mg PO | Tonsillectomy Reduced pain for 7 days
(12/12/12) | surgery after tonsillectomy
26 | 60 30 min before | 40 mg IM Hemorrhoidec- No other side effects
(30/30) surgery tomy reported.
27 | 60 30 min before | 40 mg IM Modified radical | No DM-related side effects
(30/30) surgery mastectomy 0-2 h.
28 |63 One on the 27.mg PO | TAH Low pain score VAS < 30
(27/26) night before, (5times)
one with
premedicant
and 8, 6, and
24 h’after
operation
29 ]ubT 1 h before 0.5and 1.0 PO | Adenotonsillec- | 0.5 mg/kg and 1.0 mg/kg
(19/19/19) | surgery mag/kg tomy dose calculated from mean
body weight
30 | 97 The night 60 mg PO Laparotomy A four-point rating scale
(18/19) before and 1 h | (twice) used for pain assessment,
before surgery data not shown.
31 120 1 h before and | 60 mg PO | Cesarean Fixed dose of DM in a
k20/20/20/ 6,and 12 h (3 times) section variety of intrathecal
20/20/20) | after surgery morphine doses
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Abbreviation: + = with or without, GA = general anesthesia, h = hour(s) IM =
intramuscular injection, IV = intravenous injection, kg = kilogram, LA = local anesthesia, LC
= laparoscopic cholecystectomy, min = minute, mg = milligram, PCA = patient-controlled
analgesia, PCEA = patient-controlled epidural analgesia, PO = orally, Ref. = references, sig
= significant, TAH = total abdominal hysterectomy, TEA = thoracic epidural analgesia, VAS

= visual analog pain score

Clinical studies of etoricoxib and postoperative pain

Chang, et al [34] demonstrated postoperative analgesic efficacy of etoricoxib 120
mg in a postoperative dental pain model, extraction of two or more third molars. This model
is well validated and accepted for assessing the efficacy of analgesic medications. They
found that etoricoxib 120 mg provided superior overall efficacy compared with
oxycodone/acetaminophen 10/650 mg, which is a potent analgesic used for relief of
moderate to moderately severe pain, and was associated with significant fewer side effects

Liu and colleagues [35] showed that a single dose of preoperative etoricoxib 120
mg decreased the use of fentanyl needed postoperatively and improved the pain scores
after minor gynecological surgery without significant side effects.

For moderate to severe pain from hip and knee replacement [36], etoricoxib 120 mg
once daily also provided analgesia that was similar to controlled-release naproxen sodium
1.1 gm on day 1 and superior to placebo with reduced supplement opioid used over 7 days

[36].



Table 2 Clinical trials of etoricoxib

11

Ref. Patients Time given Dose Type of operation
() * (milligram)

34 | 225 After operation finished 120 Extraction of third molars
(100/100/25)

35 |40 30-60 minutes before surgery 120 Termination of pregnancy
(20/20)

36 | 228 First dose within 24-72 hours 120 Hip and knee replacement
(75/80/73) after surgery and continue once

daily for next 6 days




CHAPTER I
RESEARCH METHODOLOGY

2.1 Research questions

Since the concept of “multimodal analgesia” suggests that combinations of
several analgesics of different classes and different sites of analgesic administration
rather than single analgesic or single technique provide superior pain relief with
reduced analgesic-related side effects, combination of etoricoxib and
dextromethorphan which relieve pain with different mechanisms in the pain pathway
should provide more analgesic efficécy than either etoricoxib or dextromethorphan
alone.

2.1.1 Primary research question

- Are there any differences in postoperative analgesic efficacy among the
patients taking oral dextromethorphan (DM), etoricoxib, and their combination before
undergoing laparoscopic surgery?

2.1.2 Secondary research questions

- Are there any differences in the incidence of adverse effects among the
patients taking preoperative DM, etoricoxib, and their combination?

- Are there any differences in the incidence of shoulder pain among the patients

taking preoperativée DM, etoricoxib, and their combination?

2.2 Objectives

Accordingto-the research-questions, a clinical trial-was-conducted to find the
answers with these following objectives.

1..'Te compare the postoperative analgesic efficacy jafter laparoscopic surgery
between the patients taking preoperative oral DM, etoricoxib, and their combination.

2. To compare the incidence of adverse effects among the patients taking
preoperative DM, etoricoxib, and their combination.

3. To estimate the overall incidence of shoulder pain.

4. To compare the incidence of shoulder pain among the patients taking

preoperative DM, etoricoxib, and their combination.



2.3 Hypothesis

2.3.1 Research hypothesis

After laparoscopic surgery, a combination of oral DM and etoricoxib given
preoperatively should demonstrate superior efficacy (measured by patient-controlled
analgesia (PCA) morphine consumption) than either drug alone and cause fewer side
effects.

2.3.2 Statistical hypothesis

Null hypothesis

After laparoscopy with surgical procedures, postoperative morphine
consumption via PCA in patients taking preoperative oral DM, oral etoricoxib and their
combination are equal.

Ho o By = Hp = g

where y,, y,, y, = the mean of morphine used during 24 hours after surgery in DM,

etorocoxib and DM/etoricoxib group respectively.

Alternative hypothesis

After laparoscopy with surgical procedures, morphine consumption via PCA in
patients taking preoperative oral dextromethorphan, oral etoricoxib and their
combination, at least one group is different.

Hq: At least one inequality, , ;ﬁ b, or p1# My or u2¢ My

where y., u,, y, = the mean of morphine used for 24 hours after surgery in DM,

etorocoxib and _DM/etoricoxib group respectively.




2.4 Conceptual framework

Figure 1 Proposed conceptual framework

Factors influence severity of pain:
- Analgesics

- Physical activities

- Personal experience

- Psychological background
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2.5 Operational definition
Some technical terms need to be explained more in details in the part of
operation definition.

American Saociety of Anesthesiologists (ASA) physical status is a classification of

patients preoperatively according to their health [54].

Class | " normal healthy patient

Class Il mild systemic disease — no functional limitation

Class I severe systemic disease — definite functional limitation

Class IV severe systemic disease that is a constant threat to life

Class V moribund patient unlikely to survive 24 hours with or without
operation

Verbal numerical rating score (NRS) of pain intensity [55] is a range of 0 to 10

score while 0 is no pain at all and 10 is unbearable pain.

Respiratory depression is a condition which respiratory rate is below 10/min.

Sedation score: the degree of sedation will be classified as a scale 0to 2; 0 =

alert, 1 = drowsy but rousable to voice, and 2 = very drowsy, rousable to shaking.



Severity of nausea and vomiting:

mild if the patient reported the symptom on questioning

moderate if the symptom needs treatment and is effective

severe if treatment is necessary and is not completely
satisfactory

Patient-controlled analgesia (PCA) machine is a device that allows patients to

self-administered analgesic medication by triggering the button. The machine is
programmed to deliver a specific dose, interval between doses, and the maximum

amount of analgesic in a given period.

2.6 Research design

The study had been conducted as a prospective double-blinded, randomized
(1:1), controlled, parallel group trial. The patients and outcome assessors were masked

of the medications given.

2.7 Research methodology

2.7.1 Population and sample

Target population

Patients undergoing laparoscopy with surgical procedure under general
anesthesia (GA)

Sample population

Patients scheduled for elective laparoscopy with surgical procedure under GA at
King Chulalongkorn Memorial Hospital who met the eligible criteria.

2.7.2 Inclusion criteria

Patients who were 1865 years of age with: ASA physical status |-l scheduled for
elective laparoscopy with surgical procedure under GA; cholecystectomy,
laparoscopically assisted vaginal hysterectomy (LAVH), ovarian surgery, other pelvic
organ surgery.

2.7.3 Exclusion criteria

For patient's safety, the following patients were excluded: a patient who was

pregnant, was allergic to dextromethorphan, morphine, and etoricoxib, had renal



insufficiency, evidence of peptic ulcer, coronary artery disease, poorly controlled
hypertension, and taken the following medications: amiodarone, quinidine, fluoxetine,
amitriptyline, nortriptyline, and monoamine oxidase inhibitors.

To prevent confounding factors, patients who refused to participate the study,
were unable to express verbal NRS, were unable to use PCA equipment, had persistent
preoperative pain, and had taken any analgesics within 48 hours preoperatively were
also excluded.

2.7.4 Sample size estimation

Since the primary outcome is the mean of total postoperative analgesic required
during 24 hours, sample size estimation is based on comparison of more than two

independent means using Cohen's f (effect size) [56] as follows:

Cohen's f =
where L, = population mean of the total morphine used in groupj (j =1, 2, 3),
o8 = grand mean of the total morphine used,
k = number of groups, and
o’ = error variance of the mean within group variance.

error

From the value of f (effect size), sample size can be estimated using the Cohen’s
table.
Data from a pilot study in 12 patients were used to calculate the sample size. To
compare the estimated mean total morphine used during 24 hours after surgery in DM,
etorocoxib and DM/etaricoxib group at 2-sided type | error of 5%, power of 90% and
20% drop out rate, each group required 22 subjects.

2.7.5 Randomization and concealment

All consecutive patients who met the inclusion criteria and agreed to participate
in the study were recruited. Simple randomization technique using randomization table
was used. Treatment allocation was concealed in separate sealed opaque envelops.

2.7.6 Intervention

Before the study, eligible patients were instructed on the method of pain
assessment by NRS and how to use PCA equipment. They were randomly allocated to

orally administer one of the three following medications: dextromethorphan 60 mg (D
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group), etoricoxib 120 mg (E group) or combination of dextromethorphan 60 mg and
etoricoxib 120 mg (DE group). These medications were prepared in identical capsules.
The patients received the assigned medication(s) 90 minutes before conducting GA.
They were also unaware of the assigned medication. Placebo was not used as a control
group. If a placebo control group was employed in this study, it would be predicted that
patients in the control group would receive morphine PCA to relieve their pain more than
the other treatment groups. It might induce more unnecessary side effects of morphine
to these patients. For this reason, it might be unethical.

All patients did not receive any premedication. The anesthesiologist who
conducts GA was blinded to the study drugs. Anesthesia was induced with fentanyl (1
mcg/kg) and thiopental (3-6 mg/kg). Endotracheal intubation was facilitated by
succinylcholine (1-2 mg/kg). Anesthesia was maintained with 67% nitrous oxide in
oxygen, isoflurane 1-2% via a semiclosed carbon dioxide absorption circle system.
Muscle relaxation was maintained with atracurium. Additional fentanyl (1 mcg/kg) might
be given to provide adequate depth of anesthesia. Standard monitors were used. After
surgery, residual neuromuscular blockade was antagonized with neostigmine (0.05
mg/kg) and atropine (0.02 mg/kg). The endotracheal tube was removed when adequate
spontaneous breathing was established. Patients were taken to the postanesthesia care
unit (PACU).

In the PACU, with the patient's first requirement of pain medication, time and
NRS were recorded .by a nurse anesthetist or an anesthesiologist who was involved
further in the study. Then they received PCA with-IV morphine. PCA was set to deliver
1.0 mg of morphine with a lock-out interval of 6 minutes after 3 mg of loading dose every
5 minutes to a maximum of 9 mg, and no continuous. infusion. PCA'was discontinued at
24 hours after the operation and. patients were able to subsequently receive oral
paracetamol 0.5-1 gm or tramadol 50 mg IV every 4 hours or IV morphine 4 mg as
needed as a non-study analgesic. Metoclopramide 10 mg was given intravenously every
- 6 hours as needed for relieving nausea and/or vomiting.

At any time during the trial, if a patient complained of intolerable pain, this woulc
have been discussed between the patient and the principal investigator. Additional IV

morphine 3 mg was given and 1 mg titrating until patient was comfortable. Time and the



amount of morphine used were recorded. The amount af extra-motphine given within 24

hours after surgery was recorded for statistical analysis.

Figure 2 Flow of study design
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with surgical procedure
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Outcome measurement:

1. Morphine used via PCA at 2, 6, 12 and 24-hours after operation.

2. Pain intensity at rest and on coughing at 0, 2, 6, and 24 hours
after operation.

3. Side effects

2.7.7 Outcome measurement

Primary outcome variables

1. Postoperative analgesic requirement:

PCA offers a valuable method for measuring th{e amount of rescue analgesic
required to treat postéperative pain, and thus can be use,d as an indirect assessment of
pain [57]. Pl

Analgesic. corsumption. during the postopera{fi,'v'éf period was assessed by
recording the total amount of morphine consumed-from PCA and.additional injection
within the first 24 hours. However, the amount of morphihé'deﬁ\{ered during 2, 6, 12, and
24 hours was also recorded to determine trend of respor_ise.:

2. Pain intensity:

Pain intensity, at rest and with movement, was assessed at0, 2, 6, and 24 hours
postoperatively using verbal NRS. This scale allows pazti‘envts fo cyiassify the severity of
pain from 0 to 10. A score of 0 means no pain and ga scoré of 10 means the most

excruciating pain one can imagine. Assessment of pain intensity was carried out to
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monitor the adequacy of analgesic consumption which was the major outcome in this
study. NRS at 12 hours after the surgery, however, was not assessed since this time
mostly was the sleeping period of the patients.

Secondary outcome variables

Side effects:

The side effects of IV morphine PCA are nausea, vomiting, drowsy, and very
uncommon respiratory depression. The side effects of DM are nausea, vomiting, and
dizziness. All of these side effects were determined by a nurse anesthetist blinded to the
study medication. Nausea, and vomiting were rated as mild (if the patient reported the
symptom on questioning), moderate (if the symptom needed treatment and was
effective), and severe (if treatment was necessary but was not completely satisfactory).
A respiratory rate below 10/min was regarded as respiratory depression. The degree of
sedation was classified as a scale 0 to 2; 0 = alert, 1 = drowsy but rousable to voice,
and 2 = very drowsy, rousable to shaking. Dizziness was observed as present or
absent.

2.7.8 Data collection
a) Demographic data and baseline characteristics:
These following data were recorded by the same investigator who
conducted anesthesia.
- age (years)
= gendér (male:female)
- weight (kilograms)
- height (centimeters)
— duration of surgery (minutes)
~ type of laparoscopic surgery: cholecystectomy, ovarian surgery, LAVH,
other pelvic organ surgery.
b) Outcomes
These following data were recorded from each patient by an assessor who

did not know which study medication assigned to the patients.
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Primary outcome:

= cumulative IV morphine PCA consumption (milligram) at 24 hours after
surgery
Secondary outcomes:
= cumulative IV morphine PCA consumption (milligram) at 2, 6, and 12
hours after surgery
= verbal numerical rating pain scale (NRS, 0-10) at rest and on coughing
at 0, 2, 6 and 24 hours after surgery

c) Adverse events

- shoulder pain [yes/ no]

- nausea (no, mild, moderate, severe)

— vomiting (no, mild, moderate, severe)

- sedation score (0-2)

- dizziness [yes/ no]

- respiratory depression [yes/ no]

- others [yes/ no] (identify...............cocoeoeiiinii. )

2.7.9 Data analysis

The difference in total morphine consumption during 24 hours after surgery
between 3 treatment groups was compared using one-way ANOVA and Scheffe's test
was used for multiple comparisons. Accumulation of morphine consumption at 2, 6, 12,
and 24 hours after surgery was compared among three treatment groups using analysis
of repeated measures.

Pain score at 0, 2, 6, and 24 hours after surgery in the three treatment groups
was compared using Kruskal-Wallis-test and Dunn-procedure was applied for multiple
comparisons.

Regarding shoulder pain (yes, no) and side effects i.e., severity of nausea and
vomiting (mild, moderate, severe), sedation score (0, 1, 2), respiratory depression (yes,
no), dizziness (yes, no), and others (yes, no), chi-square test or Fisher's exact test was
employed for comparison between three treatment groups.

If there is a clinically significant difference in potential confounders i.e., type of

surgery and duration of surgery, between three treatment groups, these confounders will
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be adjusted in statistical analysis. That is, to compare total morphine consumption
during 24 hours after surgery between three treatment groups, a multiple linear
regression will be employed to adjust for plausible confounders.

All statistical data analysis was performed using SPSS version 11.5. Two-sided

P-value of less than 0.05 was considered statistically significant.

Table 3 Data analysis of demographic data and baseline characteristics

Age Mean (SD)
Gender Frequency (%)
Weight Mean (SD)
Height Mean (SD)
Duraticn of surgery Mean (SD)

Type of surgery Frequency (%)
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Table 4 Data analysis of outcomes and adverse events

Variables Scale Statistical analysis
Total morphine consumption during Continuous | One-way ANCVA (Scheffe's test for
24 hours after surgery multiple comparison)
Morphine consumption at 2, 6, 12 Continuous | Analysis of repeated measure data
and 24 hours after surgery
NRS at 0, 2, 6, and 24 hours after QOrdinal Non-parametric Kruskal-Wallis test
surgery (Dunn procedure for multiple
comparison)
Shoulder pain Binary Chi-square test or Fisher's exact
test
Side effects: Non-parametric Kruskal-Wallis test
- Severity of nausea and Ordinal (Dunn procedure for multiple
vomiting comparison)
- Sedation score Ordinal
Side effects: Chi-square test or Fisher's exact
- Respiratory depression Binary test
— Dizziness Binary
- Others Binary

2.7.10 Ethical consideration

This study was.conducted in accordance with the ethical principles stated in the

most recent version on the Declaration ‘of-Helsinki-The protocol was approved by the

Ethics-.Committee of Faculty of Medicine, Chulalongkorn University.

Prior to recruitment in-the study, patients were thoroughly- informed about the

objectives and methods of the study, treatment outcomes and anticipating side effects,

and the patient's right to refuse to participate in or to withdraw from the study at anytime

without any interference on their further standard treatment. Any adverse effects that

might occur were treated until subside with free of charge. The patients had to sign an
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informed consent form before they entered the study. (For consent form, see appendix 1
and 2.) All data were used for study purpose only and were kept confidentially.

DM and etoricoxib are registered by Thai FDA as indications of antitussis and
analgesic respectively. From previous studies these medications were used with
minimal side effects. For three treatment groups, they received on-demand intravenous
morphine through PCA machine, which is generally accepted as one of very potent
analgesics, as a rescue medication for their postoperative pain. The patients had been
explained how to use a PCA equipment and were encouraged to request for rescue
medication at anytime after surgery.

2.7.11 Limitation

The study was carried out in the patients who underwent laparoscopic surgery. !t
might not be generalized to the patients having different type of surgery.

2.7.12 Implication

The efficacy of orally administered dextromethorphan, an NMDA antagonist, and
etoricoxib was confirmed as medications for postoperative pain control. Reduction of
pain and analgesic consumption especially opioid might lead to decrease the incidence
and/or severity of certain dose-dependent side effects. Dextromethorphan is not
expensive and has mild adverse effects. Combination of dextromethorphan with
traditional pain regimens may be interesting in term -of economic consideration.
Etoricoxib is rather expensive. However, if using it can reduce or replace postoperative
opioid treatment, it is-probably useful. Cost-effectiveness analysis should be conducted

to confirm this issue.



CHAPTER 1lI
RESULTS

3.1 Basic characteristics of patients and baseline data

Sixty six patients were included in the study. Two patients in the dextromethorphan
group (D group) were excluded because laparotomy was decided to perform instead of
laparoscopic surgery, leaving 20 cases for analysis of efficacy outcome and adverse
events. Three patients in the etoricoxib group (E group) were excluded due to receiving
another source of analgesics, leaving 19 cases for analysis of efficacy and safety
outcome. Two patients in the combination of drugs group (DE group) were excluded
because laparotomy was decided to perform instead of laparoscopic surgery, leaving
20 cases for efficacy and safety analysis.

Table 5 displayed baseline data i.e., age (years), gender, weight (kilograms),
height (centimeters), duration of surgery (minutes), and type of surgery in each
treatment group. Demographics and baseline data were similar among the study groups
except body weight. Mean body weight of the D group was lower than the other two

groups.

Table 5 Demographic data and baseline characteristics

Mean (SD) or Number
Dextromethorphan Etoricoxib Both
n=22 n =22 n=22

Age (yr) 43(12) 41 (11) 42 (11)
Gender (male:female) 4:18 2:20 3:19
Weight (kg) 54.8 (8.3) 60.4 (13.8) 59.7 (8.6)
Height (cm) 158 (7) 158 (7) 160 (8)
Duration of surgery (min) 99 (26) 113 (37) 104 (45)
Type of surgery
— Cholecystectomy 10 9 9
— Ovarian surgery 9 11 10
- LAVH 1 2 1

LAVH: laparoscopically assisted vaginal hysterectomy
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3.2 Primary outcome analysis

Total morphine consumption during 24 hours after surgery

Mean (SD) total morphine consumption during 24 hours after surgery in D group, E
group, and DE group were 14.6 (12.1), 13.3 (11.4), and 10.9 (6.5) mg respectively.
Median (interquartile range [IQR]) of total morphine consumption during 24 hours after
surgery in D group, E group, and DE group were 9.0 (18.8), 9.0 (12.0), and 10.5 (9.5)
mg respectively. Due to non-normal distribution of the total morphine consumption in
each group, Kruskal Wallis test was employed instead of 1-way ANOVA (figure 3). It
revealed that there was no statistically significant difference in mean total morphine
consumption during 24 hours after surgery (p = 0.989) (table 6).

As a subporting analysis, the total morphine consumption was log10 transformed
(figure 4) to create normally distributed data for further analysis with 1-way ANOVA.
ANOVA also showed no statistical difference in mean log10 of total morphine
consumption during 24 hours after surgery (p = 0.768) (table 6).

Beside log 10 transformation, the total morphine consumption was natural log
transformed (figure 5), square root transformed (figure 6) and 1/morphine used 24 hours

transformed (figure 7). The transformed data showed non-normal distribution.



Figure 3 Distribution of total morphine consumption during 24 hours after surgery
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Figure 4 Distribution of log10 of total morphine consumption during 24 hours after

surgery

Dextromethorphan group
35

3.0

Std. Dev = .37
Mean = 1.02
N = 20.00

Frequency

50 63 75 .88 1.00 1.13 125 1.38 1.50 1.63

log of morphine 24 hours

Etoricoxib group

g
S 1 Std. Dev = .35
& Mean = .99
£ N=19.00
25 50 15
log of morphine 24 hours
.Combined drug group
7
6
5
4
3
2
g Std. Dev = .34
o 1
3 Mean = .94
g 0 N =20.00

log of morphine 24 hours



28

Figure 5 Distribution of natural log of total morphine consumption during 24 hours after

surgery
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Figure 6 Distribution of square root of total morphine consumption during 24 hours after
surgery
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Figure 7 Distribution of 1/ total morphine consumption during 24 hours after surgery
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Total morphine consumption per body weight during 24 hours after surgery

According to demographics, mean body weight of the D group was fewer than the
other two groups. As body weight is considered to influence upon usage of
postoperative morphine, mean total morphine consumption per body weight during 24
hours after surgery was calculated and analyzed using nonparametric Kruskal Wallis
test due to non-normal distribution (figure 8). It revealed that there was no statistically
significant difference in mean total morphine consumption per body weight during 24
hours after surgery (p = 0.654). Mean (SD) total morphine consumption during 24 hours
after surgery in D group, E group, and DE group were 0.26 (0.21), 0.2 (0.17), and 0.18
(0.10) mg respectively. — Median (interquartiie range [IQR]) of total morphine
consumption during 24 hours after surgery in D group, E group, and DE group were
0.20 (0.31), 0.16 (0.18), and 0.16 (0.13) mg respectively.

To confirm Kruskal-Wallis result, total morphine consumption per tody weight was
log10 transformed to ebtain normally distributed data for 1-way ANOVA (figure 9).
ANOVA showed no statistical difference in mean log10 of total morphine consumption
per body weight during 24 hours after surgery (p = 0.490) (table 6).

For numerical pain rating scale (NRS) at rest and on coughing at different time,
there was no statistically significant difference among the study groups. The maximum
pain intensity occurred immediately after surgery and tended to decline as time went by
(table 6)

Beside log 16 transformation, the total morphine consumption 24 hours after
surgery/ body weight was-natural-log transformed-(figure 10), square root transformed
(figure 11) and 1/morphine used 24 hours transformed (figure 12). The transformed data

showed non-normal distribution.



Figure 8 Distribution
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Figure 9 Distribution of log10 of total morphine consumption per body weight during 24

hours after surgery
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Figure 10 Distribution of natural log of total morphine consumption per body weight

during 24 hours after surgery
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Figure 11 Distribution of square root of total morphine consumption per body weight
during 24 hours after surgery
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Figure 12 Distribution of 1/ total morphine consumption per body weight during 24

hours after surgery
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Table 6 Efficacy outcomes
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Mean (SD) P value
Dextromethorpiian Etoricoxib Both
(n=20) (n=19) (n=20)

Total morphine used (mg) after
surgery at
- 2" hour 6.4 (4.9) 5.9 (3.5) 5.5(3.1) 0.915"
- 6" hour 8.9 (6.7) 9.0 (6.8) 8.1 (5.1) 0.964"
- 12" hour 11.0(9.0) 10.6 (9.1) 9.3(5.2) 0.989"
- 24" hour 14.6 (12.1) 13.3(11.4) | 10.9(6.5) 0.858"
Log#0 of total morphine used 1.02 (0.37) 0.99 (0.35) 0.94 (0.34) 0.768°
at24 hours after surgery
Total morphine used per body 0.26 (0.21) 1 (0.17) 0.18 (0.10) 0.654"
weight at 24 hours after surgery
(mg/kg)
Log10 of total morphine used per -0.71 (0.36) -0.78 (0.31) | -0.84 (0.31) 0.490°
body weight at 24 hours after
surgery
NRS at rest at
- 0 hour after surgery 4.2 (3.1) 3.7 (2.4) 4.4 (3.1) 0.769"
- 2 hours after surgery 1.9 (2.3) 2 (2.5) 1.6 (1.9) 0.494"
- 6 hours after surgery’ oG 1.6 (2.1) 2.0(3.0) 0.871"
- 24 hours after surgery 1.0 (1.5) 0.5 (0.9) 0.7 (1.0) 0.517"
NRS on coughing at
- 0 hour after surgery 4.8 (3.0) 4.5 (2.6) 5.0 (3.1) 0.851"
- 2 hours after surgery 3.6 (2.6) 3.6(2.3) 3.2 (2.5) 0.802"°
- 6 hours after surgery 29(2.2) 3.0(2.1) 35(3.2) 0.921"
- 24 hours after surgery 2.8(2.2) 2.0(1.7) 2.1(1.7) 0.509"

" Kruskal Wallis test, © Oneway ANOVA

NRS: numerical pain rating scale
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3.3 Secondary outcomes analysis

Chi-square test was employed to test the difference in shoulder pain and dizziness
(yes, no) between three treatment groups whereas Kruskal-Wallis test for nausea,
vomiting (no, mild, moderate, severe), and sedation (0-2).

Twenty seven patients (43.5%) developed shoulder pain within 24 hours after the
operation in the study. The incidence of shoulder pain was not statistically significant
difference among the study groups (p = 0.664) which was 45.0%, 36.4%, and 50.0% in
D, E, and DE group respectively (table 7). There was no statistical difference in the
adverse events in terms of nausea and vomiting (p = 0.819 and 0.066 respectively)
(table 7). The incidence of zero score of sedation (no sedation) was lower in D group
(65.0%) while that of E and DE group were 95.5% and 80.0% respectively. However,
there was no statistically significant difference (p = 0.063) (table 7). The incidence of
dizziness in D group, E group, and DE group was 45.0%, 9.1%, and 30.0% respectively.
They were statistically different with p value 0.032 (table 7). No respiratory depression

was detected in the study.
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Adverse events Number (%) P value
Dextromethorphan Etoricoxib Both
(n=22) (n=22) (n=22)

Shoulder pain 9 (40.9%) 8 (36.4%) 10 (45.5%) 0.664"
Nausea 0.819°
- no 6 (27.3%) 9 (40.9%) 7 (31.8%)
- mild 7 (31.8%) 6 (27.3%) 8 (36.4%)
- moderate 5(22.7%) 4 (18.2%) 4 (18.2%)
- severe 4 (18.2%) 3 (13.6%) 3(13.6%)
Vomiting 0.066°
- Nno 5(22.7%) 11 (50.0%) 11 (50.0%)
- mild 7 (31.8%) 7 (31.8%) 7 (31.8%)
- moderate 7 (31.8%) 2 (9.1%) 1(4.5%)
- severe 3 (13.6%) 2 (9.1%) 3 (13.6%)
Sedation score 0.063°
-0 13 (59.1%) 21 (95.5%) 16 (72.7%)
-1 9-(40.9%) 1 (4.5%) 6 (27.3%)
Respiratory depression 0 0 0
Dizziness 9 (40.9%) 2(9.1%) 6 (27.3%) 0.032"

# i p
Pearson’'s chi-square test

@ Kruskal-Wallis test




CHAPTER IV
DISCUSSION

The present study showed that patients undergoing laparoscopic surgery under
general anesthesia and receiving preoperative dextromethorphan (DM) 60 mg,
etoricoxib 120 mg or their combination required postoperative 24-hour intravenous (1V)
morphine patient-controlled analgesia (PCA) without statistically significant difference.
Mean body weight of patients in DM group, however, was less than that of the other two
groups. It is a fact that body weight is a factor influenced the amount of analgesic
requirement. Then mean total morphine consumption per body weight during 24 hours
after surgery was calculated. It also revealed that analgesic used per weight in all
groups were not statistically significant difference.

According to non-normally distributed data of morphine consumption 24 hours
after surgery and morphine consumption 24 hours per body weight after surgery,
several transformation methods of the data which were log 10, natural log, square root,
1/x transformation, to demonstrate normal distribution of the data were employed.
Unfortunately, no normally distributed data was showed. Non-parametric Kruskal-Wallis
test was finally used for statistical analysis of the primary outcome data.

Up to date there was no clinical trial comparing analgesic efficacy between DM
and cyclooxygenase-2 (COX-2) inhibitors as well as their combination like the present
study. However, thefe were two clinical trials comparing postoperative analgesic
efficacy between placebo, DM, non-steroidal anti-inflammatory agents (NSAID's), and
their combination. The results of these two trials were in the opposite ways. One study
compared postoperative pethidine requirement between DM, tenoxicam, and their
combination [14]. Surprisingly patients in tenoxicam group used postoperative pethidine
less than the control group without statistical difference while patients in DM group and
combined drug group consumed less pethidine significantly. The other work by llkjaer et
al [58] showed an opposite result. They conducted a trial in elective terminatiqn of
pregnancy. Their patients received placebo, ibuprofen 400 mg, oral DM 120 mg, or their
combination. No analgesic effect of oral DM was demonstrated while patients taking

ibuprofen requested less morphine during the first two hours postoperatively.
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The amount of postoperative morphine supplement of DM group was similar to
that of etoricoxib group in the present study. Analgesic efficacy in acute pain
management of etoricoxib 120 mg was supported by several clinical trails [34, 35, 36,
59, 60] Meanwhile that of DM was inconclusive [61, 62]. Several controlled trials
demonstrated that administration of DM to surgical patients significantly prolonged first
analgesic request and significantly decreased in supplemental opioid consumption.
Some studies, however, did not confirm these positive results [8, 29, 30, 31] The results
of the present study probably implied that both oral DM 60 mg and etoricoxib 120 mg
provided similar analgesic property or equipotent analgesia. However, the next clinical
research with equivalence trial design might be necessary to confirm this implication.

The dose of oral DM 60 mg was chosen in this study because previous studies
looking for the effect of lower-dose DM regimens on postoperative pain and analgesic
use were inconclusive. A clinical trial in laparoscopic cholcystectomy (LC) setting [12]
prescribing oral DM 90 mg revealed reduction of postoperative analgesic used.
However, another study using 60 mg and 90 mg of oral DM [18, 21] in bone and soft
tissue malignancy operation, herniorplasty, and knee Surgery which had more tissue
injury than LC, demonstrated similar analgesic efficacy between DM 60 and 90 mg.
Preoperative IM DM 10, 20, and 40 mg were studied in patients undergoing upper
abdominal surgery. Postoperative analgesic efficacy was dose-related which 10 mg of
DM was not superior to placebo while 40 mg of DM had more efficacy than DM 20 mg
[15]. In one study, pain scores and analgesic use after abdominal hysterectomy were
reduced by oral DM 40 mg given preoperatively and then at 8-hour intervals for 48 hours
[19], but not-by oral DM 27 mg given preoperatively and 8, 16, and 24 hours
postoperatively in another study [28].

One strategy for relieving postoperative pain is to prevent or minimize central
sensitization [63, 64]. Central sensitization mainly results from activation of NMDA
receptors in the central nervous system triggered by long-lasting nociceptive afferent
input. Hence, NMDA antagonist may prevent the induction of central sensitization [65].

The antitussive effect of a single oral dose of DM 60 mg lasts 6-8 hours [5]. With
respect to pharmacological property of DM, its duration of analgesic efficacy should not

last more than 8 hours. At 12 and 24 hours after surgery, there still was the analgesic
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effect of etoricoxib 120 mg. Therefore the patients in DM group should require
postoperative morphine more than the other two groups. But in the present study,
accumulation of IV morphine PCA used at 12 and 24 hours postoperative in all groups
were not statistically significant difference. The possible explanation was that the
development of central sensitization in the spinal cord induced by nociceptive
stimulation of surgery was blocked or modulated by DM acting on N-methyl-D-aspartate
(NMDA) receptors.

The concept of multimodal analgesia suggests that combinations of several
analgesics of different classes and different sites of analgesic administration rather than
single analgesic or single technique provide superior pain relief with reduced analgesic-
related side effects [37, 38]. The use of multimodal analgesia decreases pain scores
and/or the requirement for postoperative analgesics in different surgical procedures [39,
40, 41]. Unfortunately, the present study neither revealed additive nor synergistic effect
when both of them were administered together. Since pain intensity after laparoscopic
surgery was considered to be moderate, either etoricoxib or DM alone could provide
adequate analgesia. Their combination under the concept of multimodal analgesia
might not offer more benefit. However, the present study also applied the concept of
multimodal analgesia to every patient by prescribing the study drugs together with
morphine which relieved pain by another different mechanism.

In the present study, the average maximum pain intensity on coughing,
approximately 4/10, occurred immediately after surgery and tended to decline to mild
intensity beyond six hours after surgery. The result was similar to time course of pain
after LC which was reviewed by Bisgaard and colleagues [46]. Pain intensity peak was
within the first 4-8 postoperative hours. Visual analogue pain scores are usually in the
range of 40/100 mm within the first 24 hours.

The overall incidence of shoulder pain in the present study was 40.9% in which
between 35% [47] and 58% [66] from other reports. The incidence of shoulder pain was
not statistically significant difference among the study groups. Shoulder pain is probably

minor on the first day but it can increase and becomes significant on the following day

[67].



43

Regarding adverse events in terms of nausea, vomiting, and sedation, there was
no statistically significant difference. However, the incidence of dizziness in DM group
was higher than the others. Like other reports, the adverse events occurred were mild in
severity.

One limitation of the present study was that it lacked of a control group. A
placebo group could provide some useful information. If there had been a placebo
group, it would have been able to demonstrate the amount of opioid reduction in the
study groups. But a placebo group was not employed as a control group in the present
study. The reason was that it could be predicted that the patients in placebo group
would réquire more amount of postoperative morphine than the other groups. Although
they could achieve as minimal pain as the other patients, but they probably took risk of
opioid-induced side effects more than the others. It might be unethical.

There was one possible explanation why the three study groups required
morphine 24 hours after surgery without statistically significant difference. When the
PCA machine was turned on, the loading dose of morphine 3 mg would be delivered
and if it had been necessary, another 3 mg of morphine would have been delivered
every five minutes to a maximum of 9 mg. With this amount of loading morphine, it might
provide adequate postoperative analgesia that the patients activated the PCA machine
with very few times. The loading dose of morphine probably confounded the actual
requirement of postoperative morphine.

In conclusion,; DM 60 mg, etoricoxib 120 mg, and their combination as an oral
medication before laparoscopic surgery did not alter the 24-hour postoperative
morphine consumption significantly. NRS at rest,'NRS on coughing and other adverse
events were not statistically different except dizziness which was less in etoricoxib
group. DM may be considered as an ‘adjuvant of pain medications, for- management of
postoperative pain with mild to moderate severity. Combination of DM and etoricoxib,

however, does not offer more benefit than prescribing either one of them.
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Appendix C

Case Record Form

Patient screening form:

Inclusion criteria Yes

No

1. Patients scheduled for elective laparoscopy with surgical procedure
under general anesthesia; cholecystectomy, laparoscopically assisted

vaginal hysterectomy (LAVH), ovarian surgery, other pelvic organ surgery.

2. Age 18-65 years.

3. American Society of Anesthesiologists physical status |-

Exclusion criteria Yes

No

—_

pregnant

allergic to dextromethorphan &5

allergic to morphine

allergic to etoricoxib ]

renal insufficiency

evidence of peptic ulcer =

coronary artery disease

poorly controlled hypertension i |

© ® N © O A O N

daily intake thefollowing medications;amiodarone,-quinidine, fluoxetine,

amitriptyline, nortriptyline, and monoamine oxidase inhibitors

10. refute to participate the study

11. unable to express verbal numerical rating scale (NRS) ||

12. unable to use patient-controlled analgesia equipment

13. have persistent preoperative pain E=]

14. daily intake or intake 48 hours preoperatively any analgesics
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Title: Preoperative Oral Administration of Dextromethorphan and/or Etoricoxib for Pain

Management after Laparoscopic Surgery.

== Record ID
Baseline data
Lo GO s s savnn s samnn s vames 4 5 asionss 3 wais § 5398 S50 4 years
2. Gender Male Female
J. WEIGNL. socun s ruwne s v amon o s smumie s e + s s s s kilograms
4. Height....ooviiiiiin i centimeters
5. Duration of surgery...........cccovciinnn.. minutes
6. Type of surgery: - Cholecystectomy

[} Ovarian surgery

LAVH
[T Other pelvic organ surgery
@entily. £ L. . (R 4058 NN )
Efficacy outcomes
Outcomes 0 hour 2hours | 6hours | 12 hours | 24 hours

Cumulative morphine

consumption

Numerical pain rating score

Shoulder pain and safety outcomes

1. Shoulder pain Yes No

2. Adverse effects:

® Nausea [CdNo /' EOmild
® \omiting [JNo. [mild
® Sedation score fo 17w

® respiratory depression = Yes [] No

® Dizziness Cves [TNo

® Others [ Yes (specify...............
No

[CJmoderate [ severe

[ Jmoderate , [_] severe
| TA B}
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