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CHAPTER |

INTRODUCTION AND BACKGROUND

1.1 BACKGROUND AND RATIONALE

When there is tissue injury from surgical procedure, pain mechanism occurs in
respond to it. This phenomeneon.signals tk_wje body oiva-danger. It triggers many responses
that lead to repair and healing=Many kinds of substanee are released along with changes in
both peripheral and cenfral .nenvous sy,lstems. Because of these complex changes,
postoperative patient has pain /ot on[yl'during the incision but also later on for a
considerable time beforesthe wound |s heéLéd. The severity of pain depends on several
factors such as the degreefof tissue:'i'njury. A\ concurrent pain enhancement in response to
cutaneous stimuli which develops .at the s;;gioal site is called primary hyperalgesia. In
addition, the pain enhancement happens in the surroundlng uninjured area and is called
secondary hyperalgesia. This sénsitization |s_du'e to the local release of inflammatory
mediators. Secondary. hyperalgesra is also due to sen31t|zat|on of neurons in the central
nervous system. Contmxeus—bembafdmeﬂ{—ef—parﬁ-srgﬁaﬁrom peripheral through primary
afferent nerve fibers WhICh was activated leads to ‘wind~ up’ phenomenon and central
sensitization in the spinénl-cord and higher centers. As a reéult, three phenomena occur at
and around the(injured areas spontaneaus/pain, hyperalgesia(more severe pain in respond

to consecutive néxious stimuli), and allodynia (pain in respond to stimuli that normally would

not progducejpain):

Identification of such mediators and changes in nervous system give clues for
rational relief of the pain. Medications that take effect on such mediator mechanisms will
provide analgesia for the patient. This research involves three analgesic drugs of different
classes; morphine, celecoxib and gabapentin. The drugs have different mechanisms of

action and side effects. The use of more than one drug in relieving pain will provide



effective analgesia while the dose of each drug is reduced, thus reducing the adverse
effects. This is the rational of ‘Multimodal analgesia’ or ‘Balanced analgesia’. Proper use of
the combination refines the postoperative pain relief techniques which provide the most

analgesia together with the least untoward side effects.

1.1.1  Prostaglandins (PGs) activate and sensitize the nociceptors. Inhibition of PGs

synthesis is one of the major means of pastoperative pain relief.

After tissue injury, prestaglandins;togetherwith-thromboxanes and leukotrienes, are
synthesized by cyclooxygenase«enzyme (COX), the constitutive enzyme COX-1 and COX-2
enzyme, during breakdown of'the‘cell merT'lbrane. In brief, PGs products of COX-2 enzyme
reaction are pain mediators while _produ@ls of the constituent COX-1 enzyme are
housekeeping. At the le€al site, PGS actwa‘f’e free nerve endings that response to noxious
stimuli, nociceptors. PGs also make the nocK;_eptors more sensitive to subsequent repetitive
stimuli; especially, inflammataory medlators These mediators are released from the
damaged tissue and the blood that extravasates from the torn vessels. The pain mediators

includes; bradykinin, PGs, Ieukotrlenes serotoﬁln hlstamme substance P, thromboxanes,

ot e

platelet-activating factor, adenosme and ATP, protons and free radicals (1). PGs are also

steadily increasing in_the spinal cord and the brain afte“f;.tissue injury and results in
activation and sensitizatjﬂbn of the pain pathways in centraxlv nervous system (2). Classical
non-steroidal anti-inflammataory, drugs (NSAIDs).provide analgesia by inhibiting COX-1 and
COX2 in various ratios. Therefare, their uses resultin not only analgesia but also side effects
such as gastrointestinal irritation and platelet-aggregation inhibition. COX-2-inhibitory

NSAIDs(coxik) provide'substantial'analgesia with reduced untoward'side-effects.

1.1.2 Celecoxib, a specific COX-2 inhibitor, is as effective as conventional NSAIDs and

other coxibs in relieving postoperative pain.

®
Celecoxib (Celebrex ~, Pfizer) is the first selective COX-2 inhibitor. Its

chemical structure is shown in Figure 1.1. The peak plasma levels occur at 2 to 4 hours



after oral medication although its oral bioavailability is not known (3). Celecoxib extensively
binds to plasma proteins and little drug is excreted unchanged. It also passes blood-brain-
barrier in considerable amount (4). Furthermore, it is demonstrated to have a potent
analgesic action directly through both peripheral and central nervous system (4-5). The
elimination half-life is approximately 11 hours. Clinical uses are pain and inflammation such
as osteoarthritis and rheumatoid arthritis. It is used once or twice daily. The usual dose for
postoperative pain is 200-400- mg. As it contains sulphonamides in molecule, it is

contraindicated in patients whohave allergy to suliadrtgs.

J- —

Hz""% .
6o Fig(jr'?' 1.1 Chemical structure of celecoxib
ald -’J."..!
Celecoxib in recommended dose §ﬂ/_es comparable analgesic effect to other

coxibs and NSAIDs (6).',Number-ﬁééded-to—treai (NNT), the proportion of patients who has

at least 50% pain reliéf;_‘icbver 4-6 hours compared with placet_)_-,'o'__-in randomized, double-blind,
single-dose studies in patients with"moderate to severe pain, of the drugs varies between
2.1 and 3.5. The NNT for celecoxib 200 mg and 400 mg was 4.2 (Cl 3.4 t0 5.6) and 2.5 (2.2

to 2.9) respectively (7).

Although_. conventional _ NSAIDs have _con¢lusive, evidence  of the role in
postoperative pain management.by reducing painiscore and-epioidirequirement, concerns
about increased bleeding and inhibited wound and bone healing limit their use. Selective
COX-2 inhibitors (coxibs) offer the identical pain-relieving benefits of the NSAIDs but with
fewer adverse Gl effects. Celecoxib is the one that provide opioid sparing effects for

postoperative pain management and gain popularity in the clinical settings.



1.1.3 Calcium channels play essential roles in transmission of pain impulse between

neurons. Drugs that affect specific calcium channels have analgesic property.

When neurons are stimulated by noxious stimuli, they will translate their electrical
signals into chemical signals in order to generate the output. Voltage-gated calcium
channels are the translators (8). There are diversity of details and expressions of calcium
channels in the nociceptive system. Evidence shows that N-type calcium channel involves
in severe, persistence pain conditions. N-type“cal€ium channel are highly expressed in
dorsal root ganglion cell bodies and at t_hje presynaptic terminals where afferent sensory
fibers form synapses with gostsynaptic dorsal horn neurons. During depolarization, the
calcium channels are openéed and intracelltllilar calcium rises. The calcium causes secretion
of neurotransmitters, especially g"lutarﬁeft'e from the presynaptic neuron. The
neurotransmitters subsequently stim_ulaie tk;;é second order neurons, resulting in impulse
transmission. This recovery leads to the devéfqpment and investigation of analgesic agents
that take effect through the €alcium Q@nnelsﬁ-fk,ﬂ '

k4

1.1.4 Gabapentin binds to OL2-d subunit of;,\;gjltage-dependent calcium channel. It was

developed as an anti@nvulsant but has fruitful property f(")r_, relieving neuropathic pain.

Later on, it has been pl;byen to be also beneficial in postopefative pain.

Gabapentin is an anticonvulsant drugs that is used to relief neuropathic pain. It is
described as 1-(aminomethyl) cyelohéxaneaceticiacid with a melecular formula of C,H,,NO,
as shown in Figure 1.2. Gabapentin bioavailability is not dose proportional. As dose is
increased, bieavailability,decreases«Following,oral administration-of 9001200, 2400, 3600,
and 4800:mg/day given in 3 divided doses; bioavailability is approximately60%, 47%, 34%,
33%, and 27%, respectively (9). Gabapentin is not substantially metabolized in human. It is
eliminated unchanged by renal excretion. Gabapentin elimination half-life is 5 to 7 hours. It
is contraindicated in patient who has demonstrated hypersensitivity to the drug or its

ingredients.



OH
Hy Figure 1.2 Chemical structure of gabapentin

There was evidence-that gabapentin ‘has antihyperalgesic effect in experimental
v

animal since 1997 (10). Gabapentin_exert its analgesic property by binding to the OL2-d
subunit of voltage-gated™ caleium chanlnels, decreasing the release of glutamate,
norepinephrine, and substance P (171). It ié generally safe and has no clinically important
drug interactions. Its side effects repor.téd ih}éries of various pain treatments with repeated
doses are: dizziness, somnolencé;" periptll;'reraa'l edema, nausea, dyspepsia, increased

appetite and constipation (9, 12)..But, the main dose-limiting side effects are only
somnolence and dizziness (13). r N
= =,

-

1.1.5 Multimodal analgesia is~the concurrent Uses of more_than one analgesic drugs or
techniques with differefit_mechanisms_oLacIion,_iaJo:deLté,. reduce doses of each drug:

resulting in more effeéti\)e pain relief with reduced adverse effects.

Strong opioids chh as morphine are the mainstay fo’r alleviating moderate to severe
postoperative pain. |This-is because-there is) noclass of analgesics that is as potent.
Nevertheless, thelbenefit of strong opiojds in severe pain relief is obscured by its unwanted
side effects 'such ‘as ., nausea;, vomiting, ‘sedation,} dizziness, lileus land constipation.
Consequéntly, multimodality approaches for the treatment of postoperative pain have been
widely practiced. Multimodal analgesia involves the concurrent use of more than one
analgesic agents or techniques with different mechanisms of action and adverse-effect
profiles. Adequate analgesia may be provided using smaller doses of each component,

thereby minimizing adverse effects. Recently, several types of drug have been used,



especially NSAIDs or coxibs, in quite a number of clinical trials. These classes of drug
provide analgesic effect by inhibition of prostaglandins synthesis at the site of tissue injury
and in the central nervous system. They have shown significant opioid-sparing effect. A
systematic review of 22 randomized trials comparing preoperative coxibs with placebo, or

active comparator included 2246 patients, shows that preoperative coxibs have clear

i‘;pd ction, analgesic consumption and patient
14). /%abapentin was shown to be similarly

d re'guiretﬁﬂng postoperative period in various

benefits in terms of postoperative

satisfaction compared with pla
efficacious in reducing pain

kinds of surgery (15—20)-%'" : trials :muction in such side effects of

both drugs are used in
combination of them in ostoperative pain after major
surgery will provide addi ure 1.3 shows hypothesis that
combination of more than or analgesia may provide significant

clinical benefit.

100
I

t

Figure 1.3 Hypothesis of

combination analgesics as

Paracetamol Paracetamol

NSAIDs NSAIDs " . .

COX-2 inhibitor COX-2 inhibitor compositions in multimodal
Gabapentin Gabapentin

(individually) (combined) analgesia



Few trials were done to directly evaluate the combination of these different classes
of pain medication in the reduction of postoperative pain. In addition, two of them were the
studies of gabapentin plus rofecoxib, an obsolete coxib (21-22). There is no study
comparing combination of gabapentin plus celecoxib with either drug alone in the treatment
of pain after major orthopedic surgery. This study was done to evaluate the efficacy and
side effects of combination of celecoxib and gabapentin comparing to celecoxib alone or
gabapentin alone in alleviation of pain after majororthopedic surgery.

-

1.1.6  Why Orthopedic suigery? Major orthopedic surgery mostly produces moderate-to-
severe pain comparing tosether.kinds of surgery.
i
Major orthopediC surgery such as sbin,al and major joint surgery together with major
tumor resection/amputation usually produces moderate to-severe postoperative pain which
requires strong opioids t@ alleviate. In 200§ a survey by author and colleagues of 1216
postoperative pain patients in Ramathlbod.l, 1;|osp|tal revealed that Orthopedic surgery

ald ¥ K
caused the most pain compared to, surgical, g.ynéoological and EENT with the median pain

score of 4.17,4.17, 3.75 and 3. 46 at rest and‘B 22 6.04, 6.08 and 4,54 during movement,

,il g

respectively. (Unpublished data) In addltlon the percentage of patients who had severe

pain on postoperativ'e:tjay 1 was more in orthopedic patlents both at rest and during
movement (29.9%, 29.8%, 21.6% and 24.5% at rest; 54.9%, 50.7%, 50.2% and 34.5%

during movement respectively).

It is generally accepted that there are wide variety of intra- and inter-individual pain
perception ofwpatients after, surgery. ;This studys picked~up, the, mastpainful groups of
postoperative conditions ‘even though*we could not confine te'the'single-type of operation.
We conducted this randomized controlled trial in order to prove if combination of two mostly
promising drugs for multimodal analgesia: celecoxib and gabapentin, will have synergistic
or additional effect in reducing opioid consumption and pain after the surgery comparing to

each drug alone.



1.2 RESEARCH QUESTIONS

Primary research question
Does perioperative combination of celecoxib and gabapentin have different effects
in the reduction of opioid requirement in patients after major orthopedic surgery compared

to the use of either drug alone?

Secondary research quesr'\

of Ce&d gabapentin have different effects

duced events in the patients after major

"

Does perioperative

in the reduction of pain an
orthopedic surgery compaie

NINYINT
extent aﬂﬂ:}lﬁ QlﬂﬁWﬂ . tqﬂz’] ‘;EJ:‘O]( 6ﬂi'aent to the same

T

Null hypothesis

alone or gabapentin alone in the pat r major orthopedic surgery.

Alternative hypothesis
Combination of celecoxib and gabapentin reduces opioid requirement differently

from celecoxib alone or gabapentin alone in the patient after major orthopedic surgery.



1.5 CONCEPTUAL FRAMEWORK (Figure 1.4)
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1.6 ASSUMPTION D

1.6.1 Orthopedicisurgery is one of the procedures that produce the most

fbel TNUVNINLINT

1.6.2 Al

ajor orthopedic surgery produoegvide range of d&gree of pain.

FRARIR T URVIA By o

assessment among patients.

This study does not stratify specific kinds of major orthopedic surgery.

1.7 KEY WORDS

Postoperative, Pain, Analgesia, Gabapentin, Celecoxib, Orthopedic surgery



10

1.8 OPERATIONAL DEFINITIONS

1.8.1 American Society of Anesthesiologists (ASA) physical status is a
classification of patients preoperatively according to their health (23).
Class | Healthy patient

Class Il Mild systemic disease — no functional limitation

Class Il e — definite functional limitation

Class IV at is a constant threat to life

Class V : wwe 24 hours with or without

1.8.2 S) is ¢ \ 0:-1-2-3-4-5-6-7-8-9-10 where 0
means no ‘ nea S ‘ ginable pain. The patient is asked
to rate their \

1.8.3 al score of 1-5

al mmands

,ﬂ

mulus

= asleep and not responsive tomy stimulus

Frﬁﬂ TRHATNEINT

= not present

AR Nﬂ"ﬁ”w UAIINYAY

3 = repeated vomit or need treatment

1.8.5 Patient’s satisfaction is defined in NRS (0-10) where 0 means not satisfied,

and 10 means mostly satisfied
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1.9 ETHICAL CONSIDERATION

This study was approved by the ethical committee of Ramathibodi Hospital. Prior to
recruitment into this study, the patients were thoroughly informed about the following items:
1.9.1 Objectives and methods of the study

1.9.2 Treatment outcomes and anticipating side effects

1.9.3 ight efuse participation in this study or to

1.94 durl the s ;~\ eriod would be managed

ans i nvestigators.

In ethical point of U ned similar to the routine practice.
Celecoxib and gabapentin —asting uses and good records.
The price is not high in short all anagement in the study design was a
humanitarian practice which relievec I ering in the postoperative period and, if

required and proper, the tre J.after the end of the data collection

il

until the patients T'—V'-?'.____ ....................... <

m
AULINENINYINT
AN TUNM NN Y



CHAPTER I
REVIEW OF RELATED LITERATURE

Pharmacologic management of pain after surgery includes three major classes
of analgesic drugs; (1) strong opioids (such as morphine, pethidine, fentanyl and
buprenorphine), (2) weak opioids (such as tramadol and codeine) and (3) non-opioids
(paracetamol, NSAIDs and coxibs). Multimedal analgesia is becoming a common
postoperative pain treatment strategy. It improves pain relief, while minimizing the
potential for side effects due to reduceé reliance on a single agent especially opioid
analgesic. New analgesic.agents with improved tolerability mean that safer and more

effective drug combination$ fortreating pastoperative pain will be available.

a

21 CELECOXIB FOR POSTOP—ERATF\J/E*PAIN

dad

Celecoxib is a COX-2 selective inhi_b:-itbr‘-'which provides potent anti-inflammatory

. £
and analgesic action while sparing-the adve’f,s‘é-eyffects associated with COX-1 inhibition.

#es b

The benefits of perioperativé administr{:\fﬁ(jh. of COX-2 selective inhibitors for

systematic review df}Z randomized tria-l'é'reported b—y:,.Straube, et al, comparing
preoperative coxibs wiﬁh preoperative placebo, or active comparator included 2246
patients showed that pregperative coxibsghad clear benefits in terms of reduced
postoperative pain, .analgesic consumption’ and patient' satisfaction compared with
placebo (14). Types of surgery werg varied; including spinal, ENT, thyroid, abdominal
hysterectomy, prostatectomy, etc. .The weighted.! mean~reduction in postoperative
analgesic consumption was 41% with rofecoxib (mainly 50 mg), 32% with celecoxib
(mainly 200 mg), and 21% with parecoxib (40 mg). The combination of significant
reduction in analgesic consumption and postoperative pain scores occurred in 15 out of
20 trials. Supplementary opioid consumption during 24 hour period was significantly
reduced with the COX-2 inhibitors by 14 - 100% in all comparisons, in average of 35 %

(24). Moreover, Huang et al, using celecoxib 400 mg preoperatively followed by 200 mg
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every 12 hours for 5 days in patients after total knee arthroplasty, found that opioid

requirements decreased about 40% compared to placebo.

The Cochrane review of single dose celecoxib for postoperative analgesia,
includes 8 trials and 1380 subjects, concluded that the number-needed-to-treat for
celecoxib 200 and 400 mg compared with placebo was 4.2 (Cl 3.4 to 5.6) and 2.5 (2.2
to 2.9) respectively (7). For every 4.2 patients experiencing moderate to severe pain
treated with celecoxib 200 mg, one more will experience at least 50% pain relief for
about 6 hours that would not have done when'they received placebo. Nevertheless, the
authors suggested that the.dose 200 mg was half.of.the recommended dose for acute
pain management and more_irials are needed to estimate efficacy for recommended

dose of 400 mg. !

The later trials in orthopedic‘v surg:ge}y have the similar results. Supplementary
opioid consumptions in the trials were signﬁzﬂc‘éntly reduced by an average 35% with the
COX-2 inhibitors but it was questi‘onablé-:'abqut reduction in opioid-related adverse
reduction (24). With regard ta the réductiof{.éfu opioid adverse effects, Strube, et al, did
not find significant difference in"thenincidenéégfa postoperative nausea and vomiting in
13/17 studies or when data Weré pooled (14)‘f."ll:h*'ﬁ\'/e trials postoperative antiemetic use
was significantly reduce and-the NNT o prevent ofe vpatient using postoperative
antiemetic was 10 7(5'.5 to 66). No trial reported any significant difference in
intraoperative blood Ibss or recovery from anestheéia. Patient satisfaction was

significantly incfeased with preoperative coxib use.

Recently, focus points of ‘the study in€luded the long term effects of
perioperative uses'of celecoxib. In‘ambulatory orthGpedicisurgery, celecoxib 200 mg 3
times a day was better than hydrocodone 10 mg plus paracetamol 1000 mg 3 times a
day (25). Even in the studies in other type of surgery such as laparoscopic and oral

surgery, celecoxib yielded the similar effects (26-27).

Regarding doses of celecoxib used, the recommended dosage for
postoperative pain management is 400 mg initially; followed by 200 mg twice per day

and the oral premedication with celecoxib 400 mg was more effective than 200 mg in
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reducing severe postoperative pain and the need for rescue analgesic medication in the
postoperative period (24, 28-29). However, when comparing recovery times, patient

satisfaction and quality of recovery, no difference was found.

2.2 GABAPENTIN FOR POSTOPERATIVE PAIN

There are numbers of systematic reviews with meta-analyses of the efficacy of
gabapentin in the reduction of pain and opioid requirement after surgery (15, 17-19, 30).
Mathiesen, et al, included twenty-three trials with 4529 patients in their systematic review
and concluded that perioperative use ofi gabapentin had a significant 24-hour opioid-
sparing effect and improved pain«sScore for both abdominal hysterectomy and spinal
surgery (17).  Moreover, .nausea mighlwt pbe reduced in abdominal hysterectomy.
Quantitative analysis “of five trals ‘in ab_plgminal hysterectomy showed a significant
reduction in morphine Consumption., repor,lt‘ec{.as ‘weight mean difference’ (WMD) favor
gabapentin (17). In 4 trials on spihal surgféryi the analyses demonstrated a significant
reduction in morphine Consumbti:bn angj.j:.pléin scores, also favoring gabapentin
treatment. Nausea was improved Wlth gab'agé.r;]}idn in abdominal hysterectomy (RR 0.7;
95 % CI 0.5 to 0.9). Other side_—éffec_fts were ﬁgﬁggted. Table 2.1 summarizes effects of

4 =

gabapentin on opioid consumptions and pain reductiqh from related articles and

systematic reviews. Téble 2.2 depicts summary of its side“effects with relative risk or

odd ratios.

In the review by Tiippana, the ' opioidssparing effect during the first 24 hours
after a single "dose of gabapentin 300-1200 mg, administered 1-2 h preoperatively,
ranged._frof 20% t0,62% (18)-Theicombined effectiofla single dase of gabapentin was
a reduction of opioid consumption equivalent to 30 + 4 mg of morphine (mean + 95% ClI)

during the first 24 hour after surgery.

Ho, et al, expressed the results of meta-analysis differently although the similar
outcomes were found (19). They included 16 randomized controlled trials comparing
gabapentin with inactive controls in surgical patients. Weighted mean difference (WMD)

for postoperative pain intensity (0-100 mm visual analogue scale) was -16.55 mm at 6 hr
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and -10.87 mm at 24 hr for treatment with a single preoperative dose of gabapentin

1200 mg. Cumulative opioid consumption at 24 hour was also significantly decreased

with gabapentin (WMD, -27.90 mg). When gabapentin was administered at doses

less than 1200 mg, pain intensity was also lower at 6 hr (WMD, -22.43 mm) and 24

hr (WMD, -13.18 mm). Cumulative 24 hr opioid consumption was also lower (WMD -7.25

mg). Gabapentin was associated with an increased risk of sedation (OR 3.86; 95% CI

2.50 to 5.94) but less opioid-related side effects such as vomiting (OR 0.58; 95% CI 0.39

to 0.86) and pruritus (OR 0.27; 95% CI 0.10 to/0.74).

-

Table 2.1 Summary of effects offgabapentin administered preoperatively in various surgical models

from original articles and systematicirevigws. 1

Type of 95% Cl
Qutcomes ~Units Results
Surgery (ref) Il": ¥ or (p-value)
Knee (30) Morphine consumption. 1 mg “ 21412 vs 48 +19 (p =0.001)
el 'y ‘}. ¥
| Atrest WMD -13 mg 19t0 -8
Abdominal Morphine consumption-tmg |,
T ~ [ Activity WMD -11 mg -12t0 -2
hysterectomy — =
== * | Atrest WMD -11 -12t0 -2
(17) Early-pain score mm p
L Activity WMD -8 -13to -3
Morphine, consumption | mg WMD — 31 -"'J -53to0-10
Early pé“ih score mm WMD -17 - -31t0-3
Spine (17, 31) LLate pain.score mm WMD.— 12 -23to -1
233.5+141.9 vs 359.6 £104 .1 .
(p<0.05)
Fenlanylkconsumption mcg (equivalent to morphing
23 vs 35 mg)
Mastectomy Median (interquartile range)
Morphine consumption | mg (p<0.05)
(32) 29 (21-33) vs 15(10-19)
% 20-62%
Various (18) Opioid-sparing effect
mg 30 26 to 34
Various (19) 24 hour cumulative mg WMD - 27.9 mg -31.62 to
morphine consumption -24.29

* From reference 31 using gabapentin 300 mg.
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Table 2.2 Summary of adverse effects of postoperative analgesia in gabapentin group and inactive
comparators from systematic reviews. The results are expressed as relative risk (RR), odd ratios (OR)

with 95% confident interval and NNT (or NNH).

Reference 17 Reference Reference 19
Adverse
Abdominal Combined surgery 18
outcomes
hysterectomy
Nausea RR 0.7 (0.5t0 0.9) | RR0.96 (0.47-1.97) NNH 25
Vomiting - RR0.51 (0.22-1.18) NNH 6 OR 0.58 (0.39-0.86)
Sedation - RR'1.5'(0:8-8%6) NNH 35 OR 3.86 (2.50-5.94)
Dizziness - -4 - NNH 12 OR 1.31 (0.6-3.1)
Pruritus ’ - - OR 0.27 (0.10-0.74)
Urinary retention - “'.l - NNH 7

Techniques and doses of th.e drugs-administration were also varied among trials.
While in many trials gabapentin W’és"given 1-2 hour befere the surgery as a single dose,
Dierking suggested that Gabapentin in a total dose of 3000 mg, administered before

and during the first 24 h after abdommal hys‘[érectomy reduced morphine consumption

LT o Vo

with 32% (median of 63 mg W|th mterquartlle range 53-88 mg vs 43 mg (28-60)), without

significant effects on pam scores (33). »~d

There is also ar;-argument that gabapentin 1600_mg/day pre-to-postoperatively
has no effect on immediate pain afteriabdominal hysterectomy but decreases pain 1
month postopefatively (34). This leads to the new interest of prolong effects of
gabapéntintin reducingfpain. Fhefeywas a wide rangeof the stlidy:doses of gabapentin,
from less than 1200 mg to 3000 mg/day. Dosage regimen in this study is carefully
planned according to the previous studies combined with the findings that Thai people
required smaller doses than recommended and sedation was the predominant
unwanted side effect (Expert opinion). Therefore, the doses will be 400 mg

preoperatively and 300 mg thereafter (700 mg/day).
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2.3 MULTIMODAL ANALGESIA FOR POSTOPERATIVE PAIN

Fewer studies compared combination of gabapentin and COX 2 inhibitors. Two
trials combined gabapentin 1200 or 1800 mg/day with rofecoxib 50 mg in abdominal
hysterectomy and the results are that a gabapentin-rofecoxib combination is superior to
either single agent for postoperative pain in terms of pain score at rest, pain score
during movement and 24-hour morphine requirement (21-22). Unfortunately, rofecoxib
has been withdrawn because of its known ;side effect on blood vessels to heart and
brain. However, reviews of analgesic efficagy.for relieving postoperative pain show
comparable analgesic potency betweem coxibs (6, 35-36). Durmus, et al used the
combination of gabapentin _and« paracetamol in patients undergoing abdominal
hysterectomy in a randomized.sclinical Erial (37). They found that 24-hour morphine
consumption was less‘in the combin_ationprpup comparing to placebo and gabapentin
alone (66.60 + 11.49 mg, 42.74 £ 12i33 rlﬁgrand 30.50 + 11.55 mg, respectively, P <

0.05). /)

Regarding gabapentiniods; there ié;-féuso a new generation of OL,-d subunit of
s a2 o
voltage-gated calcium channels; PregabalinA_@Lhﬂe gabapentin is widely and safely used

with a wide dosage range, preg'erb'alii:n has narrower dosage,range.

For the présént available data, it is too eatﬁy to conclude significant
postoperative analgesie property of pregabalin than gabapentin. Finally, pregabalin, in
some study, is.not.shown to.Vyield significant opioid-sparing, effect (38). Therefore, this
trial concerns the use of-gabapentin=which has'substantial' support of its opioid-sparing
effect and combined with celecoxib which has long-been used safelyfor the treatment of

pain in various canditions including postoperative pain.



CHAPTER III
RESEARCH METHODOLOGY

3.1 RESEARCH DESIGN
The research design is Randomized double-blinded placebo controlled trial

This study was a clinical trial which had 4 groups. It was the placebo controlled
trial. Therefore it is a type of 2 x 2 factorial design. Ehe patients were randomly allocated
into their groups. The ‘patients and “the investigators who gave the medication,
anesthetized the patient and-assessed the outcomes did not know the patients’ group
allocation. All the patiepts were Comving for major orthopedic surgery and the

environments, treatments othegthan trial drugs and the situations were identical.

_—

i
\ r

4

3.2 RESEARCH METHODOLOGY id
3.2.1 Populations and samples .’.r;f--_
3.2.1.1 Target poplflation e

All the pa_tients who was coming for major fo{hopedic surgery

3.21.2 Sarﬁple population

The. ASA physical, status |, llLor, Il patieats.who.were coming for major

orthopedic surgery "at Ramathibodi~hospital” during August 2009 and

February 2010 _and had all of thé-inclusion critefia and none of the

exclusion critefia “werevincluded. The major orthopedic surgery was

defined as;

1. Major spinal surgery (decompression or fixation or reconstruction, not
including minor surgery such as microdiscectomy and vertebroplasty)

2. Reconstructive surgery of the shoulder, elbow, hip and knee

3. Major tumor resection and amputation of the extremities and sacrum

4. Major limb operation or amputation from any cause
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3.2.1.3 Eligible criteria for the samples

Inclusion criteria

1. Patient age 18-80 years old
2. ASA physical status I, Il or llI
3. Personally signed and dated informed consent document indicating that the

subject (or a legally acceptable representative) has been informed of all

pertinent aspects of the trial prior to study entry.

Exclusion criteria

1. Patient who was allergic to the trial drugs and sulfonamides

2. Patient who had a history.of coagulopathy, thromboembolic event, unstable
angina, myocardialtor cergbral inférction within 1 year prior to operation

Plasma creatinine 2100 ymol/L-in women and =115 pgmol/L in men,

_—

Inco-operated patients ; \ &
4

Unable to assess pain score
Unable to use PCA'device <4

Woman who was pregnapitorin lactation period

Patient who was expected-to be unabfé-—b take oral medication postoperatively

© ® N o g &> W

Participation —in;iaay other studies involving investigational or marketed products,
oonoomitantlyvor within 30 days prior to screening:s
10. The subject hada history of significant alcohol, analgesic or narcotic substance

abuse within 6 months griorifolstreening

3:2.2, Sample-size determination

Primary outcome was the amount of morphine required in 24 hour
postoperatively. According to the design of the study, it was for 4 group comparison.
The sample size could be determined by using 2 x 2 factorial designs. As there was no
previous study on gabapentin and celecoxib, the best fit previous study which had
identical design was on rofecoxib (comparable COX-2 inhibitor to celecoxib) and

gabapentin (21). The mean morphine consumptions in milligrams of each group were:
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Placebo group 130.4 mg
Rofecoxib group 81.7 mg
Gabapentin group 75.6 mg
Rofecoxib + Gabapentin group 57.2 mg

The mean morphine consumptions were plotted in 2 x 2 table as shown in Table

W,

me mg) in each group

3.1 and common mean was calculated.

Table 3.1 &

for the cal

ean.

Gabapentin

(Overall mean)

Using nQuery Bﬁvisor culatﬂas factorial design, two-way

ANOVA, type | error = QOE@9% power for@ain effect of celecoxib and gabapentin,

40% pove foﬂ 910 DU LIIAT WRIAEN e catcutted sampe

size was 24 sub cts per group. The‘program Calganon is shownd Figure 3.1. When
cacs TV FRLLNEAG 8 A oo v
subjeots%er group, overall of 112 subjects. The sarhe te‘chnique was done to calculate
the sample size by using parameters of secondary outcomes, the pain score. Based on
a study with definitive statistical power in chronic pain patients; on average, a reduction
of about 30% in the NRS for pain intensity represents a clinically important different (39).

Sample size was 5 in each group. Therefore, the net sample size was 28 per group.



Figure 3.1 Result of nQuery Advisor program calculation of the sample size,

using mean morphine consumption in 24 hours of each treatment group

21

File Edit WView Options Assistants Randomize Window Help

Bleu sl ijwe|laf aimamm sl

i MGT2-1: Main [

[=E@]=]

Two-way analysis of varia

nce (equal n's)

1

Test significance level, o«

Number of factor A le

Number of factor B |

¥ariance in mea

¥ariance in mean
Yariance in means,

Common sta
Power for A (%
Power for B
Power for AB (
n per group &

Compute|Transfer

Al

A2
Column Me
VYariance in means,V,
¥Yariance in means,Vg

280563

Yariance in me

aﬁh

=

ean

Cut

Copy

Paste Print

AN TUNM NN Y



22

3.2.3 Sample selection

The sample was recruited consecutively according to the daily orthopedic
operative schedule. To confine the nurses who dispensed the study drugs and data
collectors, patients selected were admitted in the wards of orthopedic building only.
There were two wards: common and private ones. Any patient, who was admitted
sporadically in other ward, was omitted. The patients were undergoing major surgery
and were expected to be observed postoperatively in the same ward. Therefore, the
patient who was expected to be observed in I€U or CCU postoperatively would be

exemption. 2

3.2.4 Randomization and allocation concealment
i

Patients were randemly allocated in‘a 1:1:1:1 ratio to either group. Blocked of 4
randomization was obtained for all su@eo}s to. achieve balanced assignment. A
statistician in who did net aware of the re;'e_arch did the randomization allocation using
computer. The code was Conoeal-en_d;in a s’%eé_lﬂei:l opaque envelop and was not opened
until the data collection ended. The code of bér;_t,i;iaular participant was broken only when

drug allergy or adverse event oceurred fqr:_-.th_',e_sake of treatment. Non-investigator

prepared the studysdrugs in set of three medicine b_a}‘igs according to the group

allocation and Iabeléd each bag, e.g. 1A, 1B and 1C. The d"rlugs in 1A bag were for the
first participant to take preoperatively. The 1B and 1C bags were to be taken 12 and 24
hours later respectivelys Assetrofydrugebags-together with.thea-checklist for screening
patient (APPENDIX A),"a patient "information” form™ (APPENDIX B), a consent form
(APPENDIX €) .and.a content.record form, (APPENDIX.D). were packed in an opaque
envelope labeled with a‘running numoer.

Patients, doctors, nurses who gave the drugs to the participants and recorded
the data did not know the participant’s group allocation. All the drugs including placebo
counterparts were covered by white capsule in the same size in order to conceal

allocation group from both patients and evaluators.
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3.2.5 Intervention

On the day before surgery, the patient was visited by one of three investigators
(anesthesiologists). The investigator reviewed the patient's medical condition using
screening form (APPENDIX A). The patient, who was eligible for participation, was
explained about the study and signed informed consent after clear understanding. Then
the investigator taught the patient how to use the pain assessment tool and PCA device.
On the operative day, the patient had midazolam 7.5 mg orally as premedication
together with the drugs according to his/her greup allocation1-2 hour preoperatively .

The patients were allocated into 4 groups and took the drugs according to the
group assignments as shown in.able 3.2 Placebo group (P) had placebo gabapentin
and placebo celecoxib, and then two r.Lnore placebos at 12 and 24 hour later. For
celecoxib group (C), the partioipant,had; c;glecoxib 400 mg plus placebo gabapentin
preoperatively, followed by celecoxib 200_|~m9 plus placebo gabapentin in the next 12
and 24 hours. For gabapentin gron (G),?.jché participant had placebo celecoxib plus
gabapentin 400 mg, followed by blabebo céfédbxib plus gabapentin 300 mg in the next
12 and 24 hours. For the combinatiéﬁ group;f(fG) the participant had celecoxib 400 mg
plus gabapentin 400 mg, followed by celecoxnb 200 mg plus gabapentin 300mg in the

next 12 and 24 hours The drugs used were Celebrex® Pfizer Inc., France) for

celecoxib and Neurom|n_® Pfizer Inc., France) for gabapentm.

Table 3.2 Patients’ groupgallocation and their treatments.

Oral medications

Group, allogation
1-2 hr befare anesthetic induction Next 12 hours x 2 doses

P Placebo Placebo C + Placebo G Placebo C + Placebo G

Celecoxib Celecoxib 400 mg + Placebo G Celecoxib 200 mg + Placebo G

G Gabapentin Placebo C + Gabapentin 400 mg Placebo C + Gabapentin 300 mg

CG | Celecoxib + Celecoxib 400 mg + Celecoxib 200 mg +

Gabapentin Gabapentin 400 mg Gabapentin 300 mg
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In the operating theatre, anesthesia was induced with propofol (2 mg/kg) or
pentothal (4mg/kg). Anesthesia was maintained with isoflurane, sevoflurane or
desflurane in 50% N,O and O, and morphine 0.1 mg/kg. Neuromuscular blocking
agents were used as required. In the postanesthesia care unit (PACU), the patient had
morphine to relief pain when required according to PACU guideline from the well-trained
nurse anesthetist. Intraoperative and PACU morphine doses were recorded. The patient
was connected to a PCA pump on arrival to the ward. Initial setting was as follows:
patient-controlled dose 1 mg; lockout intewal 8 min; and 4-hour limit 40 mg. The
incremental dose was increased to 2 mg, and_the 4-hour limit was increased to 50 mg if

v

analgesia was inadequate _afier 1 hour. If analgesia remained inadequate after an

additional hour, the incremental’ dose would be further increased to 3 mg, and the 4-

i

i

hour limit was increaseddo 60/mg.

In the operating theéatre, the follb'wing data was recorded; anesthetic time,
intraoperative blood loss, vital S|gns and O saturation. In the PACU, patients were

asked to rate their pain evéry 45 min usmg a numencal rating scale (NRS) ranging from
J’ "

0 to 10, when 0O representing no- paln and 10 Q’Qpresentmg the worst imaginable pain.

every 15 minute until the pain was relieved. The Ioadm_g dose of morphine was

recorded.

3.2.6 Research.administration

3.2.6.1 Preparation phase

The investigatorhas done the following before the data collection began:
a. Received the approval from Ramathibodi Hospital Ethic Committee
b. Received the approval from the Anesthesiology department and
Orthopedic Surgery Department
c. Trained the orthopedic ward nurses how to dispense the study drugs
and record the postoperative data.
d. Trained the PACU nurses (2 persons) how to take care of the participant

according to the research protocol
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3.2.6.2 Data collection phase

There were three anesthesiologists who screened and recruited the participants,
ordered the study drugs and responsible for all the organization in operating theatre and
in postoperative period. Surgeon was notified of the study participation every morning
case by case. Any anesthesiologist or anesthetic resident gave anesthesia under the
guideline (APPENDIX E). Postoperatively, ward nurses collected the data at hour 1, 4, 8,
12, 16, 20 and 24 under coaching of theiinvestigators. Guideline for ward nurse is in

APPENDIX F. Diagram of research administration is shown in Figure 3.2.

Figure 3.2 Research administration diagram

ASA'!, Ligor A patient§ coming for major orthopedic

surgery and siéhed consent form
Randor!n allocation
Learn how to give pain score and use PCA

Premedication midazolam 7.5'mg PO 1-2 hr before

induction of anesthesiapius.—.

P C # Placebo G G + Placebo C CG
Placebo C Célecaxib 400 g Gabadefitih 400mg C 400 m% h* G 400 mg
+ Then200 Th en
Placebo G aen S0 Sdnamb C 200 mg + G 300 mg
q 12 hr for 24 hr. q 12 hr for 24 hr q 12 hr for 24 hr

Surgery under general anesthesia

v v ! !

Recovery room + Postoperative ward (or ICU)

® Record: perioperative blood loss, vital signs, pain NRS, sedation score, nausea vomiting,
dizziness, itching and cumulative morphine consumption at 1, 4, 8, 12,16, 20 and 24 hour
postoperatively

® |V-PCA morphine 1-2 mg/dose, lock out interval 8 min.

® Anti-emetic for nausea/vomiting if required
All the outcome assessment was done by orthopedic ward nurses who did not know the
patient’s group allocation
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3.2.6.3 Exclusion management

Apart from protocol violence, major surgical error such as malpositioning of the
prosthesis, incorrect osteotomy and direct major nerve injury would be excluded
because the situations might alter postoperative pain and patient's psychological
condition and satisfaction. In addition, patient who unexpectedly could not take the
studied drugs by mouth postoperatively was also considered ‘exclusion’. Intention-to-

d be analyzed as ‘per protocol’.
T——
The outcome as( nvestiga f‘K‘ well-trained ward nurses and
\m._

evaluated the patients urg \\\\ ratively. The primary outcome
NN

was also observed at e \\A

treat would not be employed. The da a "

3.2.7 Outcome m

was total morphine ¢ e cumulative morphine used

ero was the time the patient

arrived in PACU.

The secondary outc NEIe | ' . 4,8, 12, 16, 20 and 24 hour

# il . | . )
postoperatively using NRS or iness, nausea, vomiting, other side

" 3 o il
effects and patient satisfaction:” = 'f:*" o

-

y §
AULINENINYINT
AN TUNM NN Y



CHAPTER IV

MEASUREMENTS AND INSTRUMENTS,
DATA COLLECTION AND DATA ANALYSIS

4.1 MEASUREMENTS AND INSTRUMENTS

There were two main outcomes to be collected

4.1.1 Morphine consumption in 24 hours postoperatively and its cumulative
doses at each time intervals=hour 1, 4, 85‘12, 16,20, 24. The doses of morphine used in
each interval could be read easily and directly from. the PCA machine. Acute pain
service team of the hespital*conirolled the used of PCA and adjusted the setting
according to the protogel. The ward nursés vaho collected the data have been trained to
use the machine. Furthermare the ‘data %N:as recorded in the machine and could be
retrieved later on for the'data veri%ication;fdébnsequently, the data was accurate and
reliable. ;

4.1.2 Pain score was assessed by vertJ)aI numerical rating scale (VNRS). It is
adapted from numerical ratlng scale (NRS) W—ﬁ'_C;W comprises of horizontal line numbered
from 0 to 10. Zero means no pam Ten meahsﬁ;/\_/orse imaginable pain. It is quick and
easy for patients and nurses to learn and no special tralmng is required. It gives
consistent and reprodurmble measurements. Statistical analysis is relatively easy. Data

can be compared withinfpatients and within_treatment. Moreover, it is an appropriate

scale to use for retrospective-assessment of remembered pain.

They NRS, correlatesswell the fvisual analogue sseale’ | (VAS)+(40-41) which gives
the continuous data for parametric ‘statistical test. Figure 41 depicts the NRS and VAS
in pain measurements. Although the VAS has greater statistical strength than NRS,
there was little clinical importance (42). In addition, VAS requires greater cognitive skill
including: concentration, understanding and language skill; together with psychomotor
skill such as eye-sight and hand-writing. Thus, VAS may not be ideal for the participant
who has impaired consciousness level during postoperative period and the extreme

age. Nevertheless, NRS has some disadvantages; the scale is not necessarily linear. As
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intensity increases, a single point change in pain intensity from 7 to 8 may represent

greater subjective increase than a change from 1 to 2 (43).

Figure 4.1 Numerical rating scale (NRS) and visual analogue scale (VAS) for pain

measurements

No pain 0 1 2 3 4 5 6 7 8 9 10 Worse pain

imaginable

No pain | Worse pain

imaginable

i
4.2 DATA COLLECTION AND'DATA COLLECTION PROCEDURE

_—
i

One hundred and twelye "patienfs Who were coming for major orthopedic

i

surgery, age 18 — 80 years old and ph?*s'ic"al status ASA | —lIl, were included at
. "

orthopedic wards, Ramathibodij_ﬂho”s_ibita| dﬁirzfrfgﬁAugust 2009 and February 2010. The
approval for the study has been.obtained fro%h_"e__l_fthical Committees, the Institutional

Review Board of Faqgﬂy_of_MedLQinﬁ_Ramathibodi Hoséital, Mahidol University. All
subjects were inforrhéd' the objectives and method of the;lstudy. They were willing to
participate in the stud& and gave written, informed éonsents. The operations the
participants would have were arranged into 4 groups all jofi which classified as major

operation. The operations were:

4.2.1 Majorispinal surgery (decempression on fixation or re¢onstruction, not
including minor surgery such as microdiscectomy and vertebroplasty)

422 Reconstructive surgery of the shoulder, elbow, hip and knee

4.2.3 Major tumor resection and amputation of the extremities and sacrum

424 Major limb operation or amputation from any cause

The investigator collected the participants’ demographic data. The data

embraced: gender, age, weight, height, type of surgery. Two research assistances that
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were post-anesthetic care unit (PACU) nurses recorded: perioperative incident,
anesthetic time, intraoperative blood loss, intraoperative and PACU morphine used, and
the time the participants were in PACU. When the participants were discharged from
operation theatre and arrived in the orthopedic wards, the data was recorded by ward
nurses. The data collected at the wards were: cumulative morphine consumption, pain
score, sedation score, blood pressure, respiratory rate, nausea/vomiting, complications
and their management at hour 1, 4, 8, 12, 46, 20, and 24 respectively. Content record

form is in APPENDIX C.
-

The orthopedic wardenurses have been well-trained about assessment of pain
score which was the rouiifie 8" /vital si'gns record practice in the wards. However,
surveillance of the ward alrsé pain’ evaluation standard was usually conducted and
guided by the investigatorsito lessen evalu%togs’ variation. In addition to the guideline for
ward nurses (APPENDIX E),; both anesthegfo!ogists and nurse anesthetist investigators
continuously couched them duringﬂ_fhe da’t:,'a;é__c_;(-)llection period available. At the end of

data collection an investigator {Aurse anesthetist) audited all the content record form

day by day. Tk FEN=

4.3 DATA ANALYSIS

The statistical analysis was performed by using SRSS for windows version 15.0

software. The patient’s data‘were analyzed using statistics as summarized in Table 4.1

Table 4.1 Summaly of the statistical analysis of the data

Outecome mcasurement Statistical analysis

Primary outcome: morphine consumption’ |“Kruskal-Wallis test nhonparametric analysis of variance

in 24 hours as mean or median

Secondary outcomes:

Pain NRS at multiple time Kruskal-Wallis test nonparametric analysis of variance
Sedation score Chi square’s test * Fisher’s exact test if appropriate
Nausea Chi square’s test

Vomiting Chi square’s test

Dizziness Chi square’s test

Patient satisfaction Chi square’s test (patients who has score > 8)

Demographic data ANOVA or Chi square’s test, as appropriate.
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4.3.1 Baseline demographic characteristics

The baseline demographic characteristics; gender, age, type of surgery,
anesthetic time, intraoperative blood loss, and intraoperative morphine, were presented
in number and percentage. Weight and height were calculated and presented as body
mass index (BMI) according to the equation:

Body mass index = weight (kg)/(height in metre)’

The histograms of demographic data. (not shown here) showed that the
distributions were fairly symmetrical with age,.BMiyrand anesthetic time. Therefore, the
data were summarized as'mean + SD."On the contrary, intraoperative blood loss and
intraoperative morphine usedhave skewed distributions and were presented as median,
minimum and maximum.# The test usebl to compare intraoperative blood loss and
morphine used between groups/was Kruskal-Wallis test. Gender, physical status and
operative types were Categorical date an_(% were presented as numbers and percents.
Chi square’s test was done {0 compare am{j’rlg }_hose groups.

,.Id '-’J."..!

4.3.2 Postoperative morphine r_équirement 2 2H

a“

Postoperatives morphlne consumptlon moluded morphlne used in PACU and at

the wards. Analysis focused on 24-hour doses and cumulatlve dose at time interval: hour
1, 4, 8, 12, 16, 20 and_24 respectively. The data was presented as mean = SD and

median.

When nen-parametric test "comparing ‘'morphine consumptions at each hour
among_.the .four groups..(Kruskal-Wallis. test), “the. result .showed . that morphine
consumptions were' statistical “different only ‘at hotr 20"and 24."Therefore, to explore
which groups had significant difference, we did cross sectional test three pairwise

comparison using Mann-Whitney U test.
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4.3.3 Pain score

As the numerical rating scale is an ordinal scale, we analyzed it by non-
parametric test for repeated measures, Kruskal-Wallis test, for the pain scores at
different times. If there was a statistical difference, we compared three pairs of treatment

group by Mann-Whitney U test in the same manner as morphine consumptions.

/

4.3.4 Sedation score

Sedation score was s the following:

1 =

2

3 c a “

4 = ,' \.o\\ mulus

5 = gsleg - : ,' D ?\ tl ulus

We used Chi sque ., S act test to demonstrate the difference. We

found that there was statistical diffeience n sedation score at hour 4 and 8. Therefore,

we did further cross-sectional ar oy Fisher's Exact Test for the sedation score at

hour 4 and 8. \ 4 k ' &
»vl 7\.‘

;
ATy
qwﬁa&iﬁw URIINYIAY

3 = repeated vomit or need treatment

4.3.5 Nausea and vo

Chi square’s test was used to analyze the incidence of nausea/vomiting.
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4.3.6 Blood pressure and respiratory rate

The vital signs of the participant at time interval did not distribute normally. As a
result, the non-parametric, Kruskal-Wallis test was used to analyze the data.
4.3.7 Other complications and satisfaction

Other complication such as itching, urinary retention, dizziness and somnolence

used to compare the group

/

ﬂ‘UEJ’J‘VIUVI?WEﬂﬂ‘i
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CHAPTER V

RESULTS

In order to prove analgesic effects of drugs, the study was conducted in patients
coming for major orthopedic surgery which was one of the most painful procedures. The
data was collected during August 2009 and February 2010 at Ramathibodi hospital. The
samples consisted of 99 participants who /met.the eligible criteria of the study. There
were 24, 23, 26 and 26 participants in P, €, .&G"and CG group respectively. Thirteen
participants were excluded_during thertudy. Ihe reasons for the exclusions were
inadvertent intraoperative ondansetronvl to. prevent nausea/vomiting 3 cases, the
operations were cancelled 3 gases; regiolﬁal anesthesia instead of general anesthesia 2
cases, fentanyl used inst€ad/of moféhinéé cases, local anesthesia infiltration at the

surgical sites by surgeons 2 ¢ases, and tbe’Used of intraoperative valdecoxib 1 case.

Figure 5.1 shows flow of the patientsl.throuéh,}hs trial with reasons for exclusion.

y f

ila il

The results of the study were presented fignfour parts as the following:
5.1 General characteristics of theisubjectsﬁe‘mpgraphic and clinical characteristics;

anesthetic time',;‘-_intraoperative blood loss, intraoper_éiti_ve morphine dose, type of

surgery and in'ad"lv‘ertent events. Nt

5.2 Morphine consumption in 24 hour postoperatively and cumulative morphine

consumptioniatihour 1, 4,8, 12,16, 20 and 24 respectively:
5.3 Painscore athour 1, 4, 8, 12, 16, 20 and 24 réspectively.

5.4 Other postoperative parameters: sedation score, nausea/vomiting, blood pressure
and respiratory rate; at hour 1, 4, 8, 12, 16, 20 and 24 respectively, other

complications and patient satisfaction.



Figure 5.1 Flow chart of the participants through the trial.
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(C), Gabapentin only (G) and Celecoxib + Gabapentin (CG) group respectively. The

demographic characteristics of participants are shown in Table 5.1.
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Table 5.1 Demographic data of the participants and clinical characteristics.

Treatment group: Mean * SD or Number (%)
Celecoxib + p-value

Placebo Celecoxib Gabapentin Gabapentin
(n=24) (n =23) (n =26) (n = 26)
Age 50.4 +13.6 53.6 £ 15.9 447 +19.4 50.4 +£17.0 0.415
Gender
Male 14 (58.3%) 10 (43.5%) 17 (65.4%) 12 (46.2%) 0.378
Female 10 (41.7%) 9 (34.6%) 14 (53.8%)

13 (56.5%)

ASA Physical status
| 10 (38.5%) 6 (23.1%)

Il 5.8%) (53.8%) 16 (61.5%) 0.258
I 7 : . 2 (7.7%) 4 (15.4%)

BMI 3137 24.1+3.3 0.988
Anesthetic time (min) 195.5+97.2 0.973
Intraoperative
blood loss (ml)
Median 50 0.329
Range 0-1800
Intraoperative
morphine (mg)
Median 7.0 0.329
Range 2-10
Operation
Spine 6 (23.1%)
Major joint Yo Yo, 13 (50.0%) 0.464
Tumor 0
Maijor limb 7 (26.9%)

ﬂuﬁ’iﬂﬂﬂ{?ﬂﬂ’m‘i
There w?s no statistical significant differﬂce in age, gwier, ASA physical
s QL) G PR TFRUHR T BN et e
intraoper%tive blood loss, intraoperative morphine doses and distribution of type of

operation were also comparable. There was no inadvertent event during the anesthesia

and surgery.



36

5.2 MORPHINE CONSUMPTION IN 24 HOUR POSTOPERATIVELY

Figure 5.2 shows histograms of 24-hour morphine consumption (mg) of each
treatment group. The histogram shows fairly normal distribution in celecoxib group and
gabapentin group but not the combination group. Moreover, there are outliers in the

placebo group.

-

ogadeld

| ] [
0 g W -

AJuo qIx02913)

dnoab juswiyesaa]

Frequency
o

Ajuo urjuadeqes

uryuadeqeg+qIx00a |a)

Cumulitngnorphlne consumpmat hour 24

s UET HNINEIDL. ..
ARIAN TN INYAE

We went on explore data at hour 20, 16, 12, 8, 4 and 1; the more skewed
distributions were observed. Figure 5.3 shows histograms of the cumulative morphine
consumption at different periods. In order to better demonstrate comparisons, Figure
5.4 shows box plots of the cumulative morphine consumption of each treatment group at

hour 1, 4, 8, 12, 16, 20 and 24 respectively.
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Table 5.2 Cumulative morphine consumption at different times in 24 hour postoperatively.

Presented as median (minimum-maximum).

Cumulative Group: Median (Minimum-maximum)
morphine —value®
consumption P
at hour P C G CG
1 25 4.0 25 2.0 482
(0-9) (0-8) (0-10) (0-7)
4 5.0 5.0 45 4.0 417
(0-14) (0418) (0-11) (0-18)
8 8.0 70 6.0 4.0 .088
(0-19) (1-18) (0-15) (0-24)
12 90 8.0 85 55 095
(0%37) (2:18) (0-17) (0-24)
16 .0 100 10.5 6.0 068
(4480) (222) (0-24) (0-26)
20 1440 Rt 135 7.0 017
(1-63) Z247 (0-33) (0-36)
24 18.0 15004 15.5 8.0 007
(1-63) s 1 @EB0)R & Y030 (0-38)
@ Kruskal-Wallis test ¥/

Since the difference in morphine Cohsﬁhption was found at hour 24 and 20,
three pairwise comparisens-by-Mann-Whithey-U-tests-were-done to test the difference
between each group and control. To maintain the overafi significance level at 0.05, p-
value for each of 3 pairWise comparisons was compared with a new significance level of
0.0167 (=0.05/3) dccordinglto /thé' Bonfefroni fadjustment.y The results in Table 5.3
showed that theiG group significantly consumed more morphine in 24 and 20 hour than

the CGrgroup/but the, Cigroupsdid:not.

Table 5.3 Pairwise comparison of morphine consumption at hour 24 and 20.

Group comparison

Cvs G Cvs CG Gvs CG

Time Hour 24 Hour 20 Hour 24 Hour 20 Hour 24 Hour 20

p-value 528 703 .049 048 006 011

* Statistical significant (p < .0167)
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5.3 PAIN SCORE

Pain score from NRS showed no significant difference between the four groups
at all the time interval except hour 24 (p=.014) as shown in Table 5.4. When comparing
group by group at hour 24, no significant difference was found: p = .683, .067, and
.0179in Cvs G, C vs CG and G vs CG tests respectively. Figure 5.6 shows bar chart of

Vﬂ/

Table 5.4 Pain score rious t| >

pain score at various time intervals.

Pain score \\_&\;‘\~ ninimum)

at hour A//// Eh\\\\A (n(i(236) p-value@
1 10/ \\ 5.0 (0-10) 681
4 3.0 (0-10) 223
8 3.0 (0-6) .049
12 2.0 (0-9) .558
16 4.0 (0-8) .690
20 3.0 (0-5) 149
24 1.0 (0-6) 014’
@ Kruskal-Waill

ﬂ‘UEVJ'ﬂEW INYINT
’QW’WNﬂ‘iﬂJl
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54 OTHER POSTOPERATIVE PARAMETERS

5.4.1 Sedation score

Sedation scores were significantly different at hour 4 and 8 (Fisher's exact test,
p = .0174 and .045 respectively). But, when compared group by group at hour 4 and 8,
no difference was found. Table 5.5 shows sedation score. Table 5.6 shows p-value in

the comparison of sedation score at hour 4 and 8

Table 5.5 Sedation score at e

Sedation score I //(l A\‘ (n(i(256) p-value@

Hour 1 1 9 8 (32.0) 352
10 (4 16 (64.0)
5(20.8 1(14.0)
Hour 4 1 17 (70.8) 7 (26.9) 0174
5(20.8 18 (69.2)
2(8.3) 1(3.8)
Hour 8 17 (77.3) 12 (62.1) 045
13 (50.0)
1(3.8)
Hour 12 1 13 (59.1) 500
2 8 (40 0) (30 0) 25 ( 8)
3 (13.6) =,
e AUBINENTHEAN T =
(17.4) (15.0) (15.4) (18.2)
1(5
e ﬁm aé‘m ml mmw mﬁfﬂ
3 (12.5) 4(17.4) 4 (15.4)
3 1(4.2) 0 (0) 1(3.8) 0 (0)
Hour 24 1 22 (91.7) 20 (87.0) 22 (84.6) 26 (100) 170
2 2(8.3) 3(13.0) 2(7.7) 0 (0)
3 0 (0) 0 (0) 2(7.7) 0(0)

Sedation score: 1 = completely awake, 2 = awake but drowsy, 3 = asleep but responsive to verbal commands

? Fisher's exact test
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Table 5.6 Pairwise comparison of sedation score at hour 4 and 8

Group comparison

Cvs G C vs CG G vs CG

Time Hour 4 Hour 8 Hour 4 Hour 8 Hour 4 Hour 8

p-value .881 170 .031 .083 17 .667

* Statistical significant (p < .0167)

5.4.2 Nausea/vomiti

ceregarding na@g between the four groups at

S ImCidence of né 'vomiting at different times.

NN

There was no differe

any time point. Table 5.7 shg

ﬂuEI’J‘VIEJ'VliWEI’mﬁ
Qmaxﬂmmummmaﬂ



Table 5.7 Nausea/vomiting at different times.
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Treatment group: n (%)

Sedation score P C G CG p-value®
(n=24) (n=23) (n=26) (n=26)

Hour 1 0 23 (100) 21(91.3) 22 (84.6) 23(92.0) .868
1 0 1(4.3) 1(3.8) 1(4.0)
2 0 1(4.3) 1(3.8) 0
3 2(7.7) 1(4.0)

Hour 4 0 19 (73.1) 731
1 (19.2)
2 0
3 2(7.7)

Hour 8 0 22 (84.6) .264
1 3(11.5)
2 0
3 1(3.8)

Hour 12 0 18 (78.3) .186
1 (13.0)
2 0
3 2 (8.7)

Hour 16 0 22 (91.7) .685
1 2(7.7) Lrj 2 (8.3)
2
3 ﬂ uﬁn ﬂﬂﬂ?ﬂﬂﬂﬂﬁ

Hour 20 20 (83. 3) 18‘78 3) 62 2) 25 6 .230
3 3(12.5) 2 (8.7) 2(7.7) 0

Hour 24 0 23 (95.8) 19 (82.6) 20 (76.9) 25 (100) .069
1 1(4.2) 4(17.4) 4 (15.4) 0
2 0 0 1(3.8) 0
3 0 0 1(3.8) 0

Nausea/vomiting: 0 = not present, 1 = nausea, 2 = vomit, 3 = repeated vomit or need treatment

? Fisher's exact test
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5.4.3 Blood pressure and respiratory rate

There was no difference regarding systolic and diastolic blood pressure together
with respiratory rate between the four groups at any time point. The box plots of blood

pressures and respiratory rates at different times are shown in Figure 5.7, 5.8, 5.9.

Table 5.8 shows values of blood pressure and respiratory rate.
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Table 5.8 Blood pressure respiratory rate
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Treatment group: Mean + SD (madian)

BP P C G cG p-value@

(n=24) (n=23) (n=26) (n=26)

Hour1  SBP  133.7+17.4 124.3+18.2 132.0419.3 125.0420.6 219
(130) (120) (132) (122)

DBP 75.549.5 69.7+10.4 76.3+11.0 72.549.8 141
(79.5) (70) (80) (70)

RR 19.742.0 19.1+1.9 18.7+2.1 19.6+2.4 223
(20) | (19) (20)

Hour4  SBP  125.0+15.3 | / 125 4+16. 118.5414.1 048
(125) (120)

DBP 68.549.8 201
(70)

RR 18.8+2.0 767
(18)

Hour8  SBP  121.8#102 75141 117.7416.8 738
y J CEOET A ‘ (120)

DBP 71.8+40.1 4 5:9.3% 68.5+7.8 089
' i (70)

RR 18.4+1.9 137
\ (18)

Hour12 SBP  121.8+20. 42143 . 114.2412.8 762
: (115)

DBP 73.6+10.5 68.5+9.2 106
(70) (70)

RR 195410 724
o @

Hour16 SBP 127" £13.6 113.5+13.4 100
(120) : 120) | (110)

DBP 73.0411.5 71.010.0 70.048.9 66.348.8 430
(70) (70) @& (70) (70)

RR ﬂ uiﬂ&q Qn &m‘j W%tq ﬂ ‘319.810.8 367
i d 1V ieb (20)

Hour20 SBP  122.1+13.2 1174+13.2 118,8+13.1 11166214.1 056

AWIRIN IR N QL

2. : 0405 | 70047, + 192
q (70) (70) (70) (70)

RR 19.7+1.1 19.541.2 19.8+15 19.8+0.9 606
(20) (20) (20) (20)

Hour24 SBP  123.8+13.5 117.0412.2 120.0+19.6 115.4413.9 249
(120) (120) (120) (120)

NBP 72.148.8 70.4%9.3 73.5+10.2 67.1£12.0 545
(70) (70) (70) (70)

RR 19.841.2 19.7+0.9 19.8+1.6 19.8+0.9 606
(20) (20) (20) (20)

@ Kruskal- Wallis Test
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5.4.4 Other complications

There was no difference regarding other complications such as: itching,

urinary retention, dizziness, somnolence and ileus as shown in Table 5.9.

Table 5.9 Other postoperative complications in 24 hours.

atment group: n (%)

Complications CG p-value®
(n=26)
Itching 0 .109
Urinary retention 1(3.8) 1.00
Dizziness 1(3.8) .861
Somnolence 1(3.8) 1.00
lleus 1(3.8) 1.00

© Fisher's exact Test

5.4.5 Patient satisfac n&! i’d

Feses i)

Patients who had satlsf Siile)s 0 were not different between the four

groups. Figure 5.10 is the istogram demc distributions of patient satisfaction

score. Table 5.10 ws numbers and p -‘:ﬂ' ents who had satisfaction

score > 8/10.

-

Augdy
R4

“'—9
.
o4

Frequency

T T
6 8 10 4 6 8 10 4 6 8 10 4 6
Satisfaction Score

Figure 5.10 Histogram shows distribution of satisfaction score
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Treatment group: n (%)

Satisfaction score P

Cc

G

CG

p-value
(n=24) (n=23) (n=26) (n=26)
0-7 1(4.2) 1(4.2) 1(4.2) 1(4.2) 1.000
8-10 23 (95.8) 23 (95.7) 24 (96.0) 25 (96.2)

AULINENINYINT

PAIATUAMINYAE



CHAPTER VI
SUMMARY, DISCUSSION, AND RECOMMENDATIONS

6.1 SUMMARY OF THE STUDY

This study was a randomized controlled trial which the investigators, participants
and data collectors did not know the group allocations. It was aimed to prove if
combination of opioid-sparing-analgesics \would.further reduce morphine requirement
and pain in the postoperative period of the patients'€oming for major orthopedic surgery
comparing to the use ofveach drig alone. The rational was multimodal analgesia that
was the use of combination analgesics'lwith different mechanisms of action so that
maximum analgesic effect was obtai.ned,fth,ereby reducing morphine requirement and
its untoward side effgets. 4In gener—al ;nly one analgesic was used to enhance
postoperative analgesia and many kindls of"analgesu: drugs were proved to have opioid-
sparing effect by this technique. in th|s study both celecoxib and gabapentin were the

focused drugs because they. were the prototypes of their groups and have been proven

to be potent opioid-sparing by dlfferent mechamsms of action. Major orthopedic surgery

ot e

was the one that produced most pamful postoperatwe period. Therefore, it was the

proper condition to e study. The main study outcomes{'_were postoperative 24-hour

morphine consumption, pain scores and side effects.

Samples, of 'the trial were! the patients ‘comingfarimajor orthopedic surgery at
Ramathibodi hospital during August 2009 and February 2010. The major orthopedic
surgeries weresdefinedtintoyfeur groups: 110) iMajor spine, 2.) Majeryjoint reconstruction,
3.) Majomlimb operation, and 4.) Major tumor resection. The participants aged between
18 and 80 years old and had ASA physical status [, [l and Ill. All the patients mentioned
were carefully screened by one of three anesthesiologist investigators and enrolled the
trial if fulfilled eligible criteria. After clear understanding of the study and signed the
written informed consent, the participants learned how to give pain score and use

patient-controlled analgesia (PCA) machine.



49

On the surgical day, the participants took premedication drugs, midazolam 7.5

mg, together with the study drugs 1-2 hours before anesthesia. The participants were

randomly allocated into 4 groups and took the study drugs as the following summary:

Group allocation

Oral medications

1-2 hr before anesthetic induction

Next 12 hours x 2 doses

P Placebo

Placebo C + Placebo G

Placebo C + Placebo G

Celecoxib

Celecoxib 400 mg « + Placebo G

Celecoxib 200 mg + Placebo G

G Gabapentin

Placebo C + Gabapentin 400/mg

Placebo C + Gabapentin 300 mg

CG | Celecoxib +

Gabapentin

Celecoxib400.mg +

Gabapentin400-mg

Celecoxib 200 mg +

Gabapentin 300 mg

\

|
The participantsswergroperated on under general anesthesia and morphine was
the analgesic for pain geliefd The particip:ants administered morphine as required by
patient-controlled analgesia. Postoberativé b’ériod, they were observed in orthopedic

wards. The data was collected at postopera-tive*hour 1,4, 8,12, 16, 20 and 24.
¥ v';.r’.'..

Demographic data of all-groups Wér'é:’_x}omparable. Twenty-four hour median
(minimum-maximum) morphine.gonsumptiongT.ys}gte 18.0 (1-63), 15.0 (2-30), 15.5 (0-37),
8.0 (0-38) mg in P, C. G and CG group, respectivelyiThe CG group significantly
consumed less morphine in 24 and 20 hour than the G gro(jb but not the C group. Pain
score at hour 1, 4, 8,12, 16 and 20 were identical except at 24 hour. Nevertheless,
when compared group by=group; then difference; was .notsfound. Sedation score,
nausea/vomitings ; blood™ pressure, rate and  other

respiratory complications in

postoperative.24. hour were.not.different between the ‘groups.

The study revealed that celecoxib alone reduced median morphine consumption
about 18% comparing to placebo and 55% when combined with gabapentin, but not
significantly. Gabapentin when combined, it significantly improved morphine-sparing
from 14% to about 55%. The study showed that combination of both drugs further
reduced morphine consumption in 24 hours postoperatively comparing to the use of
each drug alone. Nevertheless, this study did not prove the reduction in side effects of

morphine nor improvement of postoperative quality of life.
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6.2 DISCUSSION

The study showed that morphine consumption in the combined celecoxib and
gabapentin was reduced by 55% compared to placebo group: 8.0 (0-38) vs 18.0 (1-63)
mg. The combination was yet not as strong as morphine and could not replace it in
relieving postoperative pain. Even though the morphine consumptions in this study were
not big doses compared to previous studies (33-34, 44), the difference in morphine
used was clearly revealed. Celecoxib alone reduced mean morphine requirement about
30% compared to placebo (14.7+8.3 vs 20 84454 mg), and 18% by median 15.0 (2-30)
vs 18.0 (1-63). But gabapentin did only 24% (16:4+8.7 vs 20.8+15.1mg) by considering
mean and about 14% 165 (0-837) vs 18.0 (1-63); by median. There were few trials
directly compared the*combination drugls (21-22) but using rofecoxib, a potent COX2
inhibitor. Turan, et al,«in order to test thej- same hypothesis as in our study, found that
total morphine requirement was decreaseq-‘by_ 43%, 24%, and 50% in patients receiving
rofecoxib 50 mg/day, gabapenti-n 120h .‘mg/day and combination respectively,
compared with placebo Jn patiénis und-_{é{r’a\'/\/ént abdominal hysterectomy (22). Our
findings have consistence results. :J:I_.d;),ﬂ

It has been clear that cetecoxib weréf'bélh'e‘ﬁcial in reducing postoperative pain,
analgesic consumption-and-patieni-satisiaction-compared With placebo. In addition, the
recommended dose bf’celecoxib has been well establishéd (7, 27-28). On the other
hand, gabapentin doses used in postoperative multimodal analgesia varied widely. The
commonly usethdoses were abeut 300 <1200 mg, 1-2 hourbefore surgery (20, 45). One
of the prominent side effect of gabapentin is sedation and it has been reported that
gabapentinl ffor paStoperative=use [ncréased” dizzingss fahdjs€dation compared to
placebo {18, 20, 46-47). In our study, we used the dose 400 mg preoperatively and 300
mg 12 and 24 hours later: 700 and 600mg/day. We found that sedation score was not
significantly different even though the gabapentin group had more drowsy patients at
hour 4 (20.8%, 34.8%, 42.3%, and 69.2% in P, C, G, and CG group, respectively) and
hour 8 (13.6%, 22.7%, 44.0%, and 50.0%, respectively). As a result, we suggest that the
dose is acceptable for procedures in general but further study should be done to find

the optimal dose. Van Elstraete, et al, in their study of pain after posterior lumbar spinal
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fusion, found that median effective analgesic dose (median value and 95% confidence
interval) of gabapentin was 21.7 mg/kg (19.9-23.5 mg/kg) (48). They also suggested that
further powered studies should be done to assess side effects when using such high

doses.

Postoperative morphine consumption in the CG was significantly less than G
group only at hour 20 and 24 but not earlier. This may be due to overall pain and
morphine requirement in our patients were small comparing to other studies. Argument
may arise if basic pain in our patient groups was'not consistently strong. We included 4
types of operation instead.of.confiding in only.one,.suech as spine surgery. There were
three main reasons. First, posieperative pain intensity does not exclusively depend on
type of surgery that reflexes the degreéf of tissue injury: but several factors involve.
Accordingly, big operation does not always result in severe pain. On the contrary, small-
to-medium operation sdch as apper)dectoﬁlﬁylmay produce excruciating pain. Secondly,
there are wide intra- and inter- individuJaI_ variation in pain perception. Pain is an
individual, multifactorial experienéé i-nﬂuenc;ef;j by culture, previous pain events, beliefs,

¥ K
mood and ability to cope (49). Therefore, itis not convinced that confiding to the same

type of operation can control the ._homoge;r}—o,l_{s'__pain intensity in the study samples.

Finally, this study was-“eonducted in normal situations of WHi(_:h we hope to generalize to

populations of orthobedi_c patients.

Why does majog arthopedic surgery usually produvce moderate to severe pain is
understandabley It has ‘more liability-to produce nerve injury and more liability to turn to
chronic pain. Gabapentin is a first line, drug in the treatment of neuropathic pain (50) and
may haye ‘role’ in pgariopérative pain according| to this peint of Mew: There was also
evidence that perioperative use of gabapentin had long term benefit in postoperative

period (34) but more study is needed.

Primary outcome of this study was morphine consumption in 24 hour. This was
just only one parameter to measure effectiveness of analgesic effect and was not the
answer to the struggle for overall patient comfort in the postoperative period. McQuay, et

al demonstrated in their meta-analysis that the analgesic consumption outcome measure
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is valid only when treatment groups achieve similar pain scores (30), which is somewhat
a difficult to control parameter. While the use of either celecoxib alone or gabapentin
alone was still questionable in the reduction of side effects such as nausea/vomiting,
dizziness and sedation; our study of combination drugs did not have power to answer
either. Pain score was perhaps a mislead outcome to be compared because the final
goal of pain relief in any surgical situation should be “no pain”. Pain score is inherently a
monitoring sense more than in a treatment. Consequently, an ideal pain score outcome
in the study should be equally near zero while'rescue analgesic consumption varies.
However, morphine consumption-and pain seore"were the best direct way that we have
2

to assess pain and its treatment. But more parameters should be included such as

quality of life issues whichsneeds much bigger sample size to gain enough power.
|
Our study found that morphine consumption in C and G group was more than
CG group, but significantlysdifferent only ]be}ween G and CG group. Did it mean that
celecoxib was more potent than gabapentiix_ih the dose used? When comparing C and
G group, we did not find significaﬁt differeﬁéé.%his might be because we had too small
sample size to demonstrate the_ diff‘erencen. Hc'gyyever, when considering the morphine

consumption, we can conclude that the cﬁmbjnation of celecoxib and gabapentin

further increased analgesia when compared to either drug.

6.3 CONCLUSION

The study revealed' the"morphine-sparing effects|of celecoxib or gabapentin or
the combinationiin the relief of pain after major orthopedic surgery. Celecoxib 400 mg
preoperatively and=300:mg; every 112 hoursireducedi24 hour pastoperative morphine
consumption approximately 18%. Gabapentin in the dose 400 mg preoperatively and
300 mg in the same interval reduced morphine consumption approximately 18%. The
combination of both drugs further reduced morphine consumption to 55% but did not
reduce the pain score. Even though the study clearly showed the additive effect of the
drug combination as an answer to the study question, it did not show benefit in the
routine use because the postoperative morphine consumption was not substantially

large, the doses reduced were small and it was not designed to demonstrate changes in
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side effects of morphine used in postoperative period. The study could not demonstrate
the effect on nausea/vomiting, sedation, blood pressure, satisfaction and other

complications.

6.4 IMPLICATIONS

The study showed that the combination of celecoxib and gabapentin had
additive effect when compared to either ofithe drug alone. Because of the evidence that
various NSAIDs and coxibs gave comparablefanalgesic effect, the drug in this group
may have additive analgesic efiicacy when combined to gabapentin. Further study is
encouraged in this regardsThe caombination may bebeneficial in major operation that
produce severe pain and large amount of postoperative opioid is required for the hope
to reduce opioid side€effegts such as éaysea/vomiting and ileus. The patients with

hypotension and/or hypevolemia will have-benefits because opioids have dose-related

i
\ -

side effects in cardiovaseular function: mcftpﬁine reduces blood pressure and fentanyl
reduces heart rate, but celeécoxiband gabé;ﬁéritin do not. Moreover, pregabalin, a new
. A )
¥ K
generation of gababinoid whi€h have analgesic by the same mechanism of gabapentin,
'y - deis fd

may be another interested drug“to be studieﬁ:_However, cost-effectiveness study of the

combination is still nééded to be done before it is generalizéd into routine use.

6.5 LIMITATIONS

Limitationr was . predominantly » selection, bias..and the complexity of pain
assessment. Although*eonductingef the' trial was 'under strict*control and most of the
process_was_smooth and_clear _according_to_the*proposal, bias“was inevitable. In
selection! of the sample; welcauld not fecruit all'thé patients coming te'the hospital for
screening. Some of the patients were distributed admitted in other wards than
orthopedic wards. We omitted those patients for the sake of the least inter-rater
collection of the data. This was due to the difference in expertise and practice of nurses
in different wards. The investigators could not monitor the participants all the time during

data collection period. Therefore, we needed ward nurses to participate. Fortunately, the
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orthopedic ward nurses had expertise in caring postoperative pain patients and were

excellent in taking pain score and using PCA.

Some patients were included in other trials which used study drugs or
techniques during perioperative period and interfered with our study. For the period of
the study there was another study in patients coming for total knee replacement.
Another study was in patients with knee reconstruction. Both were the good candidates
for our study but we could not recruit. Margover, some scoliosis patients, complicated
spine patients and patients underwent complicated and prolonged operations would be
transferred into ICU postoperatively, might be on.ventilator and/or could not take oral

medication could not be recruiied.either.

Changing in apesthetic managément was. another limitation. When in the
operating theatre, anesthesiologist c“(.)nsid.g;;ed regional anesthesia might be proper for
some participants than gegneral anésthesié:;, especially when operation would be at the
extremities. This reason reduced s_ample;-.d‘sjze; increased drop out and provoke the
ethical issue in professionalism. One partiéj.ip*ant gave satisfaction score 7 because he
was not conscious during kné'"'ér a-rthroscopjiiéi{‘rﬂepair and missed the opportunity to

decide immediate management. with the 'surgeons, even though he had clearly

understood that he “wouldhave had general anesthiesia and had accepted its

consequences since the preoperative day.

Surprisingly, missing, data was. not-as. problematic. as..expected. As 24 hour
period embraced overnight time when "participants-would“have normal sleep. We had
fairly few missing data. When_closer monitor the postoperative patients, we found that
they did 'not have normal sleept Theteason could be repeated vital signs checking, light
and sound in the ward circumstance or pain and discomfort. Participants could give

pain score well and used PCA reasonably at all the data collection time.

The second important limitation of this study was the systematic error from
difficulty in taking pain score and the use of PCA. These limitations are generally found
in every trial in postoperative pain. Regarding pain score, we could not continuously

monitor but had to select time to assess. During the intervals, the pain score might be
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varied and morphine consumptions by PCA activation were influencing factor. At the
point of record the patient might recently have had morphine and the pain score might
reach the lowest in that interval. Conversely, some patients might give remembered
highest pain in that period. The ideal assessment of pain should be continuously
recorded by the patient himself at any time his pain changes. This technique is clinically

impractical.

The use of PCA machine was anather source of systematic error. There might be
some inconsistent settings of the machines even . though careful monitoring of the

morphine requirement was.done 1o titrate the setlings.

There were somesbut.insignificant contamination and co-intervention such as
patients’ care-giver op#fnurses’ using |‘Warm, cold, massage, relaxation, melody,
distraction, etc, techniques to help‘vallevlaﬁ{lte patient’s pain and suffering, surgeon’s
postoperative remedies t@ improve’healinﬁg function or patient's quality of life, reduce

bleeding and edema such as:.range of motion intervention, early physiotherapy,

exercise and cold compression. Patient's a'"ttiﬂt'ude on pain and pain management might
=7/,

be influenced by other patients, Care givers, past experience and expectation.

i
o e =
o el

6.6 SUGGESTIONS FOR FURTHER STUDIES

There are many.questions to anticipate following-this study. Firstly, the optimal
doses of gabapentin in_the“multimodal regimens in various_patient situations should be
studied. Secondly,lifi the study has-biggerisample-size, the Significant difference of
analgesic efficacy between gabapentin and celeeoxib may be demoénstrated. There is
no trial directly compare themgltiis wonder that if we Use the highidoses of either drug
alone, the combination is still beneficial or not. Therefore, further studies can be done in
adjusting doses, in various combinations of drug or in different patients’ condition in
order to find the good recipe for postoperative pain management. Furthermore, studies
focusing on side effects of postoperative pain medications are still interesting. Finally,

cost effectiveness of the multimodal analgesia is still a questionable issue.
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APPENDIX A

Checklist for the sample screening
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ltems ‘ Yes | No
1. | Age 18-80 years old
2. | ASA T Il orlll
3. | Major operation (one of the categaries)
® Major spinal surgery (decompression'orfixation or reconstruction,
not include minor surgery such as mierodiscectomy and
vertebroplasty)
® Reconstructive surgery oithe shoulder, elbow; hip and knee
® Major tumor resgetion.and amputation of the extremities and
sacrum
® Major limb amputation fromany cause
4. | Not a re-do operation in the same;admission peried
5. | Incorporated patients
6. | Signed consent after tharoughly.explanation
7. | No history of allergy to: celecoxib, sulphonémides, gabapentin
8. | No history of coagulopathy, thromboembolic event.unstable angina,
myocardial or Gerebralinfarction.within{yearpricrio-operation
9. | Plasma creatinine’< 100 yumol/L in women, and < 115 umol/L in men
10. | Able to assess pain score
11. | Able to use PCA device
12. | Not in pregnancy or lactation period
13. | Not participating in'any otherstudies involvinggnvestigational-or
marketed products, concomitantly or within 30 days prior to screening.
14. | No history of significant alcohol, analgesic or narcotic substance
abuse within 6 months prior to screening
15. | Presume to be able to take the studied drugs by mouth
postoperatively
Note: Patients to be included must get ‘yes’ in all categories.




A 64

S

APPENDIX B
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(Patient/Participant Information Sheet)
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APPENDIX D

Content Record Form

[T 1]

Part 1 General information

Age D:l Year Sex DM
woor [T o \ '/ o
Date of enroliment !_‘"-::: -.

T

Date of surgery D:l/ EErENER

\
Part 2 Intraoperative

Surgery |:| Spine

Perioperative incidents:

[]
(]

ad
|

W
T
! G

Case number

I:I Cor@ioation .............................................................

et ELL o 0100 S 019 11 5

Intraoperative opidid used

VPRI Mok (1w 11 ay

In PACU TimeinPACU [ | |l | [l 1 |:{ | |br

(Hour 0)

|:| Morphine Total |:|:|:| mg Last dose at D:l : D:l hr
|:| Fentanyl Total |:|:I:| mcg Last dose at D:l : D:l hr
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Part 3 At ward
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Hour Hour 1 Hour 4 Hour 8 Hour 12 Hour 16 Hour 20 Hour 24
Real time
NRS 0123 0123 0123 0123 0123 0123 0123
4 567 4 567 4 567 4 567 4 567 4 56 7 4 56 7
8 9 10 8 9 10 8 9 10 8 9 10 8 9 10 8 9 10
Sedation 12345 12345 |12345|12345|12345
1
I
Nausea / s \\lI / ;
vomiting 0123 \\ SINE 0123 0123 0123
f‘
BP
RR
Cumulative
morphine
used (mg)

Complication
Itching

Urinary
retention
Dizziness
Somnolence
Others

Treatment &

remark

1

2
3
4
5

Sedation score

com pletewwa ke

awake but drawsy

ﬁ UEIMBIING

as eep and not responsive tcfny stimulus

& A
&~

1 = nausea

)

= repeated vomit or need treatment

a and vomiting

7
0 =m0t present

AR IUNANINEA G

Patient oaerall satisfaction (collect at 24 hr)

o 1 2 3

Data collected by

4

5

6 7 8

9

10
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APPENDIX E
Guideline for Research Assistant |

Anesthesiology team

L
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Wraumauiuns e usazaiiangngimen

Combination of gabapentin and celecoxib for analgesia after major Orthopedic surgery: A
randomized controlled trial comparing the combination and either gabapentin or celecoxib
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Measurable outcomes

1. 24 -hour morphine requirement
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3. Side effects at hour 1, 4, 8, 12, 16, 20 UAY 24 11
nausea/vomiting, sedation, dizziness, ileus, etc.

4. Satisfaction score
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