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Abstract

Introduction: Postoperative pain is a constant complication after lumber
spine surgeries, which causes delayed discharge of patients and decreased
patient functioning. Pregabalin and Gabapentin have been well-known for
their neuropathic pain relief, and pre-emptive Gabapentinoids have been

claimed to reduce post-operative pain.

Study method: This study is a true experimental randomized, double-
blind, placebo controlled, prospective study, conducted Rafedia
Government Surgical Hospital in Nablus, Palestine. The study is done on
60 male and female patients undergoing elective lumber spine surgeries
under department of neurology. American Society of Anesthesiologists
(ASA) physical status | and Il patients, Age ranging from 18 to 70 years.
Sample is divided into three groups (20 patient each): Pregabalin 150 mg
group, gabapentin group and placebo group. Drugs were administered one
hour preoperatively and assessed periodically after surgery for visual

analogue scale, Ramsey sedation score, first time of rescue analgesia, total
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amount of rescue analgesia and the incidence of nausea and vomiting to
compare the efficacy of the drugs on postoperative pain and there side

effects on the patients.

Study result: In this study, pain scores were significantly lower in both the
Pregabalin and gabapentin groups than in the placebo group. The results of
our study revealed that the Pregabalin group had significantly lower scores
for a longer interval (up to 6 hours after surgery) than the gabapentin group
and compared to the placebo group. Significant prolongation in pain relief
in the Pregabalin and Gabapentin groups compared to the placebo group
and significant longer pain relief in Pregabalin when compared with
Gabapentin alone. The highest amount of analgesic Paracetamol given was
in the placebo group compared to the Pregabalin and Gabapentin groups.
And the lowest amount of Paracetamol given was in the Pregabalin group.
The incidence of nausea and vomiting among participants in the placebo
group was higher compared to participants in the gabapentin group (80%
versus 40%) and the Pregabalin group (80% versus 35%). Sedation scores
were higher in the first 6 hours after surgery in the Pregabalin and

Gabapentin groups compared to the placebo group.

Conclusion: Preemptive Pregabalin (150 mg) is established to be more
effective than Gabapentin (300 mg), in prolongation of postoperative

analgesia with reduced rescue analgesic requirements.

Keywords: Pregabalin, Gabapentin, Preemptive analgesia, lumber spine

surgeries
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Chapter One
Introduction

Pain is defined as an unpleasant sensory and emotional experience
associated with actual or potential tissue damage or described in terms of

such damage(2).

Post-operative pain is caused by the surgical trauma and the inflammation
resulting from tissue trauma, tissue injury or direct nerve injury, which is
accompanied by local chemical releases and systemic changes such as
tachycardia, hypertension and increased blood glucose. Surgical trauma
induces acute post-operative pain and hyperalgesia which could lead to
chronic pain in the post-operative period if left untreated, and there is a
relationship between acute postoperative pain and the development of

psychological morbidities such as post-operative depression and anxiety(2).

In most cases, patients under go lumber spine surgeries to get rid of lower
back pain. Nevertheless, the tissue damage during surgery is a cause of
development of postsurgical pain. Poorly controlled acute postoperative
pain is a predictor of chronic postsurgical pain development(3). Short-term
postoperative pain management and its outcome on pain intensity is a
reliable predictor of the long-term outcome of chronic postsurgical pain in
disc surgery patients; therefore, a multimodal treatment setting including a
cooperating interdisciplinary team and multimodal analgesia seems
necessary to achieve substantial pain relief, which in turn may lead to a

faster recovery and improved long-term outcomes(4).
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Preoperative administration of Paracetamol, COX-2-specific inhibitors and
Gabapentinoids (i.e. gabapentin and Pregabalin), in addition to regional/
local anesthetic techniques are critical components of an optimal
multimodal analgesic approach minimizing the dose of medication, to

lessen the side effects and provide adequate analgesia.

Gabapentinoids, as a part of multimodal analgesia, are commonly
administered preoperatively, as they have shown to reduce postoperative
opioid consumption and pain scores, mainly for surgical procedures with a

high tendency of tenacious postoperative pain(5).
Problem statement and significance of the study

Lower back pain is a main reason for lumber spine surgeries, therefor
patients undergo this procedure for the expected pain relief. Neverthless,
tissue damage during surgery is the chief cause for development of chronic
postsurgical pain, and as pain becomes chronic,fundamental changes to
neuronal phenotypes and brain circuits occur. These changes can alter
sensory, emotional, and motivational centres of the brain and interfere with
the action of traditional analgesic medications. It has been stated by Kurd et
al (6) that tissue damage causes the pain during spine surgery and sufficient
post-operative pain control enhances mobility and boosts rehabilitation and
patient satisfaction. Poorly controlled acute postoperative pain is a
predictor of chronic postsurgical pain development(3). It was shown that

Short-term postoperative pain management and its outcome on pain
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intinsity had a reliable predictor of the long term outcome of chronic

postsurgical pain in disc surgery patients(4).

Postoperative pain has been described as one of the main four causes for
delayed discharge from the hospital after day surgery among post-operative
nausea and vomiting, going late to theatre and social factors. Therefor,
adequate post-operative pain relief and multimodal analgesic regimen must
be an integral part of administration of anesthesia. Drugs currently
available to treat acute pain are mostly ineffective at preventing it and
opioids are too often overused in the post-discharge period(3), causing
multible complications such as postoperative nausea and vomiting,
dizziness and respiratory depression(5, 7). A multimodal treatment setting
including a cooperating interdisciplinary team is necessary to achieve
substantial and long-lasting pain relief, which in turn may lead to a faster

recovery and improved long-term outcomes(4).

Pre-emptive analgesia is a new model of analgesia to be introduced and
studied in our territory hospitals. Moreover, there is not any published

studies covering pre-emptive oral Gabapentinoids in Palestine hospitals.
Aim of the study

Based on the knowledge presented concerning the management of post-
operative pain, this study is intended to compare the pre-emptive analgesic
effectiveness of oral gabapentin versus oral Pregabalin in patients

undergoing lumber spine surgeries under general anesthesia.



Research objectives

1. Assess if pre-emptive Pregabalin will reduce acute postoperative pain
in patients undergoing lumber spine surgeries under general anesthesia?
2. Assess if pre-emptive gabapentin will reduce acute postoperative pain
In patients undergoing lumber spine surgeries under general anesthesia?

3. Assess which drug causes more post-operative pain reduction.
Research questions

1. Does pre-emptive Pregabalin reduce acute postoperative pain in
patients undergoing lumber spine surgeries under general anesthesia?

2. Does pre-emptive gabapentin reduce acute postoperative pain in
patients undergoing lumber spine surgeries under general anesthesia?

3. Which drug does cause more acute postoperative pain reduction?
Research hypothesis

Pregabalin and Gabapentin are effective in reducing acute postoperative
pain in patients undergoing lumber spine surgeries under general

anesthesia.
Background

Definition of pain: Pain is defined as an unpleasant sensory and emotional
experience related to actual or potential tissue damage or described in terms

of such damage(1).

Surgical trauma induces hyperalgesia which could lead to chronic pain in

the post-operative period if left untreated. Post-operative pain could be
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attributed to inflammation resulting from tissue trauma, tissue injury or
direct nerve injury. Nociceptor sensitization can be contributed to pro-
inflammatory mediators released as a result of tissue injury such as
prostaglandins, interleukins, cytokines and neurotrophins. Also, peripheral
sensitization and spontaneous pain behavior following an incision caused
by the reduction in tissue pH and oxygen tension, and increased lactate
concentration which may be persistent at the surgical site for several
days(8). Pain also has endocrine-metabolic responses, which result from
the stress-response which is mainly released through afferent neurogenic
stimuli from the surgical area. Neuroendocrine response is mainly
characterized by amplified adrenergic activity by increased cortisol
observed as systemic such as tachycardia, hypertension, and increased
blood glucose. Also, substrate mobilization and increased energy and
oxygen consumption. Neurogenic blockade and analgesia with local
anesthetics can prevent a major part of the stress-response to
surgery(9).There is a relationship between acute postoperative pain and
psychological morbidity such as post-operative depression and anxiety.
Pain has been shown to cause altered synaptic connectivity and altered
dopamine signaling. These changes have been known to trigger negative
symptoms of depression and may form the link between pain and

depression and anxiety(2).

Physiology of pain: Nociception encompasses the regular functioning of
physiologic structures, which includes four stages: transduction,

transmission, perception and modulation.



e Transduction

Nociceptors are stimulated by a noxious stimulus, causing ion channel
(sodium, potassium, calcium) on the nociceptors to open, generating
electrical impulses that transport through axons of two main types of
nociceptors that are transmitted to the spinal cord, brainstem, thalamus, and
cortex. There are two chief types of nociceptors: A delta fibers and C

fibers.
e Transmission

Transmission refers to the passing action potential from the peripheral
terminal through axons to the central terminal of nociceptors in the central
nervous system. It is throughout this time that pain control can take place.

Opioids block the release of neurotransmitters.
e Perception

Perception refers to the conscious awareness of pain. Interpretation of pain
can be influenced by various factors, including genetics, life experience,
gender roles, cultural preferences, past pain experiences, and level of

health.
e Modulation

Modulation refers to the alteration (increase or decrease) of sensory input,
by either inhibition or enhancement through supraspinal stimuli arising
from the pons, medulla, and midbrain. An examples of pain modulation is

when an individual experiences a painful stimuli but does not feel any pain,
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the reverse effect is when somebody has a paper cut and experiences

extreme pain(10).
Multimodal analgesia

Multimodal pain therapy or balanced analgesia was first introduced in
1993, as a way to manage postoperative pain. It was introduced to improve
analgesic effectiveness and decrease adverse effects by implying a
combination of different classes of analgesics as well as use of different
sites of administration of the analgesics and by that; improving pain

management and relief(11, 12).
Pre-emptive analgesia

The concept of preemptive analgesia was found in 1913 by Crile by the use
of regional blocks in addition to general anesthesia and as a result,
preventing intraoperative nociception and the formation of painful scars

caused by the changes in the central nervous system intraoperatively(13).

Preemptive analgesia is defined as treatment that starts preoperatively,
prevents central sensitization caused by incisional injury occurring
intraoperatively only, and prevents the establishment of central
sensitization which is caused by incisional and inflammatory injuries that
occurs intraoperatively and the initial postoperative period. Requirements
for adequate preemptive treatment include a confirmation of the efficacy of
the direct pharmacologic treatment and an extension of the antinociceptive

treatment into the initial postoperative period(14).



Gabapentin

Gabapentin, a second generation anticonvulsant drug which was presented
in 1993 for treating refractory partial seizures. Far ahead it was found to
have an efficacy in treating chronic pain caused by conditions as
inflammatory pain and malignant pain, post herpetic neuralgia, diabetic
neuropathy, HIV- related neuropathy, trigeminal neuralgia, complex
regional pain syndromes. Lately its use has been extended to treat

postoperative pain(15).

Chemistry: Gabapentin,- 1-(amino methyl) cyclohexane acetic acid is a
structural analogue of Gamma amino butyric acid (GABA), an inhibitory
neurotransmitter. It is a white crystalline solid, highly charged at

physiological pH and is freely soluble in water(15).

Oral bioavailability: Absorption of gabapentin is not dose dependant,
because of a saturable L-amino acid transport mechanism in the intestine.
Hence oral bioavailability varies inversely with dosage. After a single dose
of 300 and 600mg, bioavailability was found to be 60% and 40%
respectively and decreased to 35% at steady state with a dose of 1600 mg

three times a day(15).

Distribution: Widely distributed in human tissues and fluid after
administration. VVolume of distribution is 0.6-0.81/Kg. Concentration in
adipose tissue is low because it is highly ionized at physiological pH. Less
than 30% is bound to plasma proteins. Concentration in cerebrospinal fluid

Is 5-35% of those in plasma and in brain tissue it is 80% of those in plasma.
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Peak plasma level of gabapentin of 2.7-2.99 was found to be achieved after

3- 3.2 h of ingesting single dose 300 mg capsule(15).

Metabolism: Gabapentin is not metabolized in the human body. It does not

induce hepatic microsomal enzymes(15).

Elimination: Gabapentin is eliminated unchanged in urine. The
unabsorbed drug is excreted in faeces. Renal clearance is related in a linear
manner to creatinine clearance. Elimination half-life is 5-7 hours in patients
with normal renal function and is unchanged by dose. It can be removed by

hemodialysis(15).

Drug interactions: Cimetidine, a H2 receptor blocker decreases renal
clearance when given alongside gabapentin. It was founf that antacids

decrease gabapentin bioavailability when given concurrently(15).

Special conditions:

Renal insufficiency: half life of gabapentin is increased in patients with
decreased creatinine clearance. Which makes dose adjustment

necessary.
e Hemodialysis: half life of gabapentin is decreased.

e Age: With increasing age, renal clearance decreases. Which makes the
reduction of dose required in patients who have age linked decline in

renal function.

e Gender: Pharmacokinetic parameters for male and female are alike and

which means no significant gender differences.
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e Pregnancy and lactation: pregnancy category C. Animal studies have
discovered fetal toxicity including late ossification of several bones.
There is no controlled data in human pregnancy. Gabapentin is secreted
into human milk. Gabapentin should be given only when benefit

outweighs risk(15).

Mechanisim of anti- nociception: The precise mechanism is not fully
elucidated but its hypothized that the anti nociceptive target of gabapentin
Is the voltage gated calcium channels which are upregulated in the dorsal
root ganglia and spinal cord after surgical trauma. Gabapentin selectively
binds to 020 subunit of voltage gated calcium channels and inhibits calcium
entry through these channels by this means inhibiting the release of
excitatory neurotransmitters (glutamate, aspartate, substance P, calcitonin
gene related peptide) from the main afferent nerve fibres in the pain
pathway. Gabapentin does not affect the nociceptive threshold but has
antiallodynic and anti-hyperalgesic properties. Gabapentin activates the 21
descending nor adrenergic system and produces spinal nor epinephrine

release, which acts on spinal a2 adrenoreceptor to produce analgesia(15).

Perioperative benefits: Gabapentin has “off label” perioperative uses and
applications such as perioperative anxiolysis, post operative analgesia,
reduction of haemodynamic response to laryngoscopy and intubation and
the prevention of chronic post surgical pain, postoperative nausea, vomiting

and delirium(15)..
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Advers effects: Most commonly, Sedation and dizziness, followed by

asthesia, headache, nausea, ataxia, weight gain and amblyopia(15).
Pregabalin

Pregabalin, olso named S-(+)-3-isobutylgaba, is a formed lipophilic
analogue of GABA substituted at the 3-position to ease diffusion across the

blood—brain barrier.

Pregabalin occurs in isomeric forms, with pregabalin being the
pharmacologically active enantiomer. Even though pregabalin is
structurally interrelated to GABA, it is inactive at GABA receptors and
does not seem to mimic GABA physiologically. Furthermore, pregabalin
does not have the affinity for receptor sites or alter responses
accompanying the action of numerous common drugs for treating seizures

or pain, which suggests that its mechanism of action is novel (16).

Pregabalin pharmacological effects are a consequence from its action as a
ligand at the alpha-2- delta binding site, which is associated with voltage-
gated calcium channels in the central nervous system (CNS). Pregabalin
shows effective anticonvulsant, analgesic, and anxiolytic activity in

numerous animal models (16).

Absorption: Pregabalin is quickly and widely absorbed after oral dosing in
the fasting state, with maximal plasma concentrations occurring ~1 h after
single or multiple doses, and steady state being achieved within 24-48 h
after repetitive administration. Maximal plasma pregabalin concentrations

(C max) and total exposures (AUC) are relative to dose after either single
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or multiple dosing . Oral bioavailability is high at >90% and is independent
of dose. Mean elimination t1/2 of pregabalin is 6.3 hours and is also
independent of dose and repeated drug administration . These findings of
constant dose-proportional pharmacokinetics, validate confidence in the
estimate of dose-response relationships in clinical practice. The
concentration—time profiles of pregabalin are comparable after two- or
three-times daily administration, which reflects the clinical findings that
pregabalin administered via either dosing regimen resulted in similar
efficacy. The administration of pregabalin with food has no clinically
related effect on the amount of pregabalin absorbed ,consequently

providing a dosing regimen that is uncomplicated by meals (16).

Distrepution: Pregabalin is a substrate of the system L transporter, which
Is responsible for the transport of large amino acids across the brain and
gut. As a consequence, pregabalin has been shown to quickly penetrate the
blood-brain barrier in preclinical studies conducted in mice, rats, and
monkeys. This is of apparent importance for a drug that influences CNS

activity (16).
Metabolisim: Pregabalin undergoes negligible metabolism in
Humans (16).

Elemination: Pregabalin is excreted virtually unchanged by the

kidneys(16).
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Pregabalin has no drug-drug interaction

Pregabalin has a very little potential for drug— drug interactions since it is
neither metabolized nor bound to plasma protein, There is no rationale to
suppose drug— drug interactions to occur by these mechanisms in clinical
practice. Studies using human liver microsomes have confirmed that
pregabalin does not affect the cytochrome P450 system at therapeutic
doses, neither should it affect the metabolism of drugs eliminated by this

route (16).

Advers effects: Somnolence, dizziness, peripheral edema, dry mouth,
weight gain, fatigue, visual disturbances, ataxia, non-peripheral oedema,

vertigo, euphoria(17).
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Chapter Two
Litreture review

Pre-emptive effects of gabapentin and pregabalin on postoperative pain
have been studied combined with different anesthesia techniques as
general, spinal, or spinal-epidural technique(18-20). This pre-emptive
effect was studied on various patient with spicefic conditions and surgeries
such as coronary artery bypass graft surgeries, Laparoscopic
Cholecystectomies, lumber spine surgeries, total abdominal hysterectomies,
lower limb orthopedic surgeries, modified radical mastectomies and others

(18-30).

All of the previously mentioned studies are highly controlled randomized
studies, which included ASA grade | and Il, and adopted similar methods
in administering various doses of pregabalin and gabapentin. All studies
divided patients into 3 groups (pregabalin group, gabapentin group and
placebo group). Most of the studies administered the drugs one and a half
hour before the induction of anesthesia. Postoperative pain was assessed by
the Visual analogue score along with expected side effects immediately and

then at a periodical manner lasting for the first 24 hours.

Postoperative assessment of the drugs effect showed that pre-emptive oral
pregabalin and oral gabapentin significantly decrease the severity of pain
postoperatively. Also that Pregabalin caused more sedation than gabapentin
(18, 19, 21-24, 31), and significantly reduced the need of postoperative

rescue analgesia such as Tramadol, Diclofenac sodium and epidural top-
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ups (20, 25, 26), without any intraoperative hemodynamic alterations(20,

21) or additional major side effects beside sedation(30).

Sedation didn’t alter the hemodynamics and consequently, pregabalin and
gabapentin can be used safely(25). A study found a decreased postoperative
nausea and vomiting with pre-emptive pregabalin and gabapentin(27). The
results were consistent even when pregabalin and gabapentin were
combined with other drugs as IV paracetamol(32). When pregabalin and
gabapentin  were administered with intrathecal bupivacaine in
spinal-epidural blocks it revieled a new binifit by increasing the duration of

postspinal anesthesia(20, 26).

A comprehensive literature search of articles revealed that the analgesic
effect of pregabalin and gabapentin may be dose related.It also showed an
incidence of adverse reactions varying with different doses of Pregabalin

and Gabapentin.(28)

Regarding lumber spine conditions; The most common persistent
symptoms after lumber spine surgeries are pain, motor deficit, and
decreased functional status. Postoperative Gabapentinoids administration
effectively reduce the opioid consumption and opioid-related adverse
effects after surgery. Pregabalin is associated with less pain intensity on
acute postoperative pain and has more pronounced effect on economic and
functional improvement as compared with gabapentin in the long term(33).
Pre-emtive Pregabalin has showed a better analgesic profile and delayed

time for requirement of first dose of rescue analgesic when compined with
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IV Paracetamol compared to Gabapentin with IV Paracetamol in a study

done on patients undergoing lumber spine surgeries(32).
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Chapter Three

Methodology

Study design and Setting: This study is a true experimental randomized,
double-blind, placebo controlled, prospective study. The study is projected
to compare the pre-emptive analgesic effectiveness of oral gabapentin
versus oral Pregabalin in patients undergoing lower lumber spine surgeries
under general anesthesia. The study design is chosen to be the most suitable
for the study objectives as well as the intervention given related to the
intervention outcomes measured(34). The study is conducted in operation
unit, post anesthesia care unit, and post-surgical wards at Rafedia

Government Surgical Hospital in Nablus, Palestine.

Study population: All adult patients undergoing elective lumber spine
surgeries under department of neurology at Rafedia Government Surgical

Hospital and satisfying the following inclusion criteria.
Inclusion criteria

1. Patients undergoing elective lumber spine surgeries under department

of neurology.

2. American Society of Anesthesiologists (ASA) physical status | and Il

patients
3. Age group 18 to 70 years

4. Male and female
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Exclusion criteria

1. Patients of grads ASA 3 and above.

2. Patient refusal

3. History of allergy to gabapentin and Pregabalin
4. History of drug and /or alcohol abuse

5. Patients who have been prescribed Pregabalin or gabapentin for other

indications
6. History of chronic pain and chronic daily intake of analgesics
7. History of epilepsy and other neurological disorders
8. Pregnancy and breast-feeding mothers
9. Liver or renal disease
10.History of psychological co-morbidity
Study Sampling and sample size

Male and female patients undergoing elective lumber spine surgeries under
department of neurology. American Society of Anesthesiologists (ASA)
physical status | and Il patients, Age ranging from 18 to 70 years at Rafedia
Government Surgical Hospital. The estimated sample size is withdrawn
from literature by using the time for first rescue analgesia requirement as
the main variable to calculate the medium effect size 1.3 (21, 30, 35).
Based on the 1.3 medium effect size, alpha 0.05, power 80%, and using G

power, 20 patients in each group. Patients were enrolled in the study by
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random assignment due to the lack of cases number. Randomization was

done by the researcher.
Study Variables

The comparison of the postoperative effect of oral Pregabalin and
gabapentin on pain is studied regarding to variables summarized as

following:

Table 3.1: Study Variables

Independent variables: Dependent variables:

Age (year) Postoperative pain (Visual
analogue scale)

Sex (male/female) Postoperative sedation (Ramsey
sedation score)

Weight (kg) First time of rescue analgesia

Height (meter) Total amount of rescue analgesia in

the first 24 hours post surgically

Body mass Index Incidence of nausea, vomiting.

Duration of surgery (minute)

Study tools
Postoperative pain assessment:

It is vital and obligatory to measure the degree of pain experienced by the
patient in the postoperative period. Pain assessment is an important vital
sign in postoperative patients and must checked periodically. Postoperative
pain assessment includes preoperative patient education of postoperative
pain. The preoperative education aids to increase the patient knowledge

which assists to decreases the anxiety and fear regarding pain. It also helps
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in the development of positive approach towards pain, by this means
improving satisfaction of the patient. Postoperative pain assessment aids in
the process of quantitating the intensity of pain, to frame analgesic regimen
and to assess the patient response to the treatment administered. There are
various pain assessment methods. Pain assessment tools must be simple
and understandable without difficulty by the patients. Common used pain
scales are Visual analogue scale, numerical rating scale, verbal rating scale

and Wong baker faces rating scale(36).
Visual analogue scale (VAS):

The VAS is presented as a 10-cm line, anchored by verbal descriptors,
usually ‘no pain’ and ‘worst imaginable pain’. The patient is asked to mark
a 100 mm line to indicate pain intensity. The score is measured from the
zero anchor to the patient’s mark. Using a millimeter scale to measure the
patient’s score will provide 101 levels of pain intensity. One of the
limitations of the VAS is that it must be administered on paper or
electronically. Caution is required when photocopying the scale as this can
lead to significant changes in its length. VAS is proven to be reliable and
valid and statistically the strongest compared with The Numerical Rating
Scale and The Verbal Rating Scale, as it can provide ratio level data(37).
Postoperatively all patients were assessed for the level of pain using the
Visual analogue scale periodically after 2, 4, 6, 9,12, and 24 hours of

endotracheal extubation, by a trained health care team member.
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Figure 3.1: A picture demonstrating the visual analogue scale for pain assessment (37).
Ramsay sedation scale:

This scoring system was described in 1974 for the purpose of monitoring
sedation. It continues to be the most widely used scale for monitoring
sedation in daily practice, as well as in clinical research. This instrument
identifies situations of agitation or sleep visually. This method has good
reliability, with good interobserver agreement. This qualifies this scale as

sufficiently reproducible for clinical practice(38).

Response Level
Awake and anxious, agitated, or restless 1
Awake, cooperative, accepting ventilation, oriented, 2

or tranquil

Awake, responds only to commands

Asleep, brisk response to light, glabella tap, 4
or loud noise

Asleep, sluggish response to light, glabella tap, 5

or loud noise

Asleep, no response to light, glabella tap, or loud noise 6

Figure 3.2: A picture displaying Ramsay Sedation Scale (38).
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Postoperatively all patients were assessed for the level of sedation using
Ramsay sedation score periodically after 1, 2, 4, 6, 9,12, and 24 hours of

endotracheal extubation, by a trained health care team member.
Time for the first rescue analgesia:

Postoperatively all patients were monitored for pain scores periodically.
When the pain score is 4 or greater, patients were given 100 ml of

Paracetamol (10mg/ml) intravenously (1V) as initial dose.

Total amount of rescue analgesia administered in first 24 hours

postoperatively:

In this study, the mean of dosage of rescue analgesic Paracetamol IV (gm.

/24 hours) administered in the first post-operative 24 hours were calculated.
Incidence of nausea and vomiting:

Postoperative nausea and vomiting (PONV) are defined as any nausea,
retching, or vomiting taking place during the first 24— 48 hours after
surgery(39). It has been shown that post-operative pain increases the
occurrence of emesis(40). In this study, the patients were asked if nausea or

vomiting have occurred during the first 24 hours postoperatively.

Study protocol

Medication administration: In this study, 60 patients underwent lower
lumber spine surgeries under general anesthesia were enrolled and
randomly allocated into 3 group: Group received Pregabalin 150 mg,
Group received Gabapentin 300 mg and Group received placebo with sips

of water one hour before surgery by a trained health care team member.
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Gabapentin was shown to reduce postoperative pain and prolong
postoperative analgesia when administered as a single dose
preoperatively(29). Pregabalin was also proven to decrease postoperative
pain and prolong postoperative analgesia when administered as a single
dose preoperatively(41). Thus, the drugs were given to patients before
surgery. Drugs were administered one hour preoperatively. This is based on
the time of maximal plasma concentration of Pregabalin which is 71
minutes, nearly 1 hour(16). And the time of peak plasma concentration of
Gabapentin, which is around 2 to 3 hours(15).This is similar to a recent
study conducted by Sidharth et al (23), where 75 patients undergoing lower
spine surgeries were selected and allocated into 3 groups (Pregabalin
group, Gabapentin group and Placebo group. Capsules specially
manufactured to have identical shape and color were unavailable and hard
to be attained due to high cost of manufacturing small number of them, so
we had to use the available forms available in public pharmacies. None of

the patients exhibited allergic reactions to any of the administered drugs.
Blinding:

Patients, all employees included in patient care and the persons who are
collecting the data weren’t aware of the treatment group’s allocation.

Randomization:

The patients enrolled in the study were randomly assigned to one of the
three previous mentioned groups by simple randomization by using lottery

method.
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Anesthesia protocol

Preoperatively, all patients were in fasting state for 8 hours and fluid
maintenance were obtained with N.S 0.9% according to surgical ward
protocol. Inside the operating room, standard hemodynamic monitors were
placed (electrocardiogram, heart rate, pulse oximeter oxygen saturation,
noninvasive blood pressure, capnography, and temperature monitoring).
Bladder was catheterized to monitor urine output. One Intravenous 18G
cannula was established. Pre-oxygenation was done by face mask for 3
minutes at 3 L. Anesthesia induction was obtained with 2 mg/kg of fentanyl
and 2 to 4 mg/kg of Propofol, followed by 0.5 mg/kg of Atracurium, to
facilitate tracheal intubation and ventilation. The ventilation was
mechanically controlled and modified to preserve end-times of Carbonic
dioxide between 35 and 40 mmHg and anesthesia was maintained by
Isoflurane to maintain end tidal concentration 1 minimum alveolar
concentration. After anesthesia induction, patients were put in prone
position for the entire time of surgery. Intraoperative intravenous fluid
maintenance were obtained with Ringer lactate. Atracurium and fentanyl
were administered as clinically indicated. Neuromuscular block was
reversed to repeal muscle relaxation and the endotracheal tube removal by

atropine 0.01 mg / kg and Neostigmine 0.05 mg / kg IV.

After surgery is done, patients were put at supine position. Then when fully
awake, were extubated and moved to recovery room. There, oxygen
saturation, noninvasive blood pressure, and pulse were monitored.

Oxygenation was maintained by face mask 3L. After 30 minutes, patients
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were transferred to post-surgical wards. The first pain assessment was done

at the surgical ward when patient is fully awake and comprehensive.

In the post-surgical ward, patients were assessed for pain scores at 2, 4, 6,
9, 12 and 24 hours postoperatively by trained health team members using
the VAS scale. Same persons recorded the time of first rescue analgesia
and the total amount of rescue analgesia given to the patient in the first 24
hours. Also, the incidence of nausea and vomiting were recorded for each

patient.
Data Analysis

The data was analyzed using SPSS software statistical package version 20.
Means, standard deviations, percentages and frequencies were used to
describe data for each group, Chi Square test was utilized to examine
differences between Percentages, Post-Hoc test examined pairwise
differences between means, ANOVA, ANCOVA and one Way Analysis of
Variance (F-Test) was used to examine differences between means. Cross

tabulation analysis and chi-Square test were used as a univariate analysis.
Ethical consederation

The study was conducted after Institutional review board (IRB) and
ministry of health approval is obtained. Every patient included in the study
was informed about the study purpose, the drugs and their action and side
effects, the post-operative assessment, the information confidentiality,
anonymity and there right to withdraw from the study at any time. After
that, every patient was asked to sign a consent form allowing the research

team to proceed with the study protocol.
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Chapter Four
Results

This chapter presents the results of the answers to the questions and
hypothesis of the present thesis, which were concerned with assessing the
effectiveness of medications (Gabapentin, Pregabalin, & Placebo) when
administered orally before the operation in reducing the post-operative pain
level and consumption of rescue analgesia among patients underwent

lumber spine surgeries under general anesthesia.

Additionally, to assess the effect of these medications on post-operative
complications after lumber spine surgeries under general anesthesia.
Furthermore, to assess if the demographic and characteristics of patients
underwent lumber spine surgeries under general anesthesia could affect the
correlation between these medications and post-operative pain level and

consumption of rescue analgesia.
Demographic and anthropometric characteristics of participants

When a comparison was made for the participants within the three groups
(Gabapentin, Pregabalin, & Placebo) in this thesis regarding their personal
characteristics, it was revealed through the statistical tests that there were
no statistically significant differences (p value > 0.05) with regard to the

characteristics of the participants.

Although there were no statistically significant differences in demographics
between the participants between the three groups (Gabapentin, Pregabalin,

& Placebo) in this thesis, the average age of the participants in the
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Gabapentin group (50.9 years) was relatively higher compared with the
other two Pregabalin & Placebo groups (41.6&45.2 years respectively), as
well as the percentage of females in the Pregabalin group was slightly
higher compared with the other two Gabapentin and Placebo groups

(55.0% vs. 40.0% &45.0% respectively).

As for anthropometrics, the participants in the Pregabalin group were lower
in length and higher in weight in compare with participants’ of Gabapentin
(171.5cm &76.4 kg vs174.0cm &76.1kgrespectively) and Placebo group
(171.5cm &76.4 kg vs. 172.8cm &72.7kgrespectively).

Furthermore, this was reflected in the body mass index (BMI) of the
participants, as the BMI among the participants in the Pregabalin group
was relatively higher in compare with Gabapentin (26 vs. 25.2respectively)

and with Placebo (26 vs. 24.2respectively).

Table 4. 1: Demographic and anthropometric characteristics of three
groups (Gabapentin, Pregabalin, & Placebo) participants

Variable | Categories N Mean | SD Min |Max |F Sig.
Age Gabapentin 20 509 |140 |26 69 2.088 | .133
Placebo 20 452 150 |21 67
Pregabalin 20 416 |144 |20 70
Total 60 459 | 147 |20 70
Height | Gabapentin 20 174.0 | 8.8 159 194 363 697
Placebo 20 1728 | 7.4 158 188
Pregabalin 20 1715 | 10.6 | 155 190
Total 60 172.8 | 8.9 155 194
Weight | Gabapentin 20 76.1 | 104 |60 97 432 .651
Placebo 20 72.7 | 139 |54 110
Pregabalin 20 76.4 |16.5 |50 110
Total 60 751 |13.7 |50 110
BMI Gabapentin 20 25.2 | 3.6 19.0 | 30.0 .796 456
Placebo 20 242 |38 19.4 | 33.9
Pregabalin 20 26.0 |55 174 | 40.0
Total 60 25,1 |44 17.4 |40.0




Although there were no statistically significant differences between the
three groups(Gabapentin, Pregabalin, & Placebo) due to medical history
and ASA classification as shown in table 1, but the percentage of ASA 1
was slightly more among the participants in the Gabapentin group,

compared to the Pregabalin (70.0% vs. 65.0%respectively) and Placebo

28

(70.0% vs.65.0% respectively) groups.

Likewise, the percentage of diabetes patients was slightly higher among the
participants

15.0%respectively), while the percentage of hypertensive patients was the

opposite (15.0% vs. 20.0%respectively).

Table 4.2: Gender, ASA, and medical history of three groups

(Gabapentin, Pregabalin, & Placebo) participants

in the Pregabalin group than Gabapentin (20.0% vs.

Group
Total Gabapentin [Placebo  |Pregabalin [X*  |Sig.
Gender Female [28(46.7%) |8(40.0%) |9(45.0%) |11(55.0%) |.938 |.626
Male  |32(53.3%) |12(60.0%) |11(55.0%) |9(45.0%)

ASA 1 40(66.7%) |14(70.0%) |13(65.0%) |13(65.0%) |.150 |.928
2 20(33.3%) |6(30.0%) |7(35.0%) |7(35.0%)
Comorbidity [None  |40(66.7%) |14(70.0%) |13(65.0%) |13(65.0%) |1.50 |.959
DM 10(16.7%) |3(15.0%)  |3(15.0%) |4(20.0%)

HTN  |8(13.3%) |2(10.0%) [3(15.0%) |3(15.0%)
HTN,DM|2(3.3%) |1(5.0%)  |1(5.0%) |0(0.0%)
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Baseline hemodynamics’ parameters of three groups

ANOVA test results showed that the three groups (Gabapentin, Pregabalin,
& Placebo) had very similar readings of the baseline hemodynamic’
parameters, and there was no statistically significant difference (p value >
0.05) between the three groups due to the Baseline hemodynamic’

parameters as shown in table 2.

In addition, the baseline hemodynamic’ reading ranges parameters between
groups were close, the baseline hemodynamic’ readings were within the
normal limit for the heart rate, O, saturation, and diastolic blood pressure.
However, the average of systolic blood pressure was within normal, but it

contained some high readings, which reached 140mmHg.

Table 4.3: Baseline hemodynamics’ parameters of three groups
(Gabapentin, Pregabalin, & Placebo) participants

N [Mean|SD MinMax|F |Sig.

SBP Gabapentin|20|126.5 |10.4/100 {140 |.214/|.808

Placebo 20{127.9|7.5 110 |140

Pregabalin {20(128.2 (8.2 |110 (145

Total 60(127.5 8.7 |100 |145

DBP Gabapentin|20/75.9 [10.2|/60 |90 |.262|.770

Placebo 20/76.3 (8.2 |65 |92

Pregabalin [20(77.9 |8.5 |63 (90

Total 60 |76.7 8.9 160(92




30

HR Gabapentin 20 |79.6 10.7|64/98 |.052|.950
Placebo 20 80.1 7.5 68|91
Pregabalin 20 180.5 9.6 |64(93
Total 60 80.0 9.2 (64|98

O, Sat |Gabapentin 20 |98.7 1.1 97/100].111|.895

% lPlacebo 20 (989 |10 |97100
Pregabalin 20 ]98.8 0.9 [97/100
Total 60 |98.8 1.0 |97/100

Hemodynamic Parameters
Essr
WosP

WHR
H02 sat %

gabapentin placebo pregabalin

Group

Figure 4.1: Baseline hemodynamics’ parameters of three groups (Gabapentin,
Pregabalin, & Placebo) participants
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Duration of surgery, time of first rescue analgesia, total

amount of rescue analgesia
Duration of surgery

By looking at figure 2 and Table No. 3, it appears that the three groups
participating in the study did not have any statistically significant
difference due to the duration of the operation, although there were small
differences between groups as the average operation time was the highest
in the Placebo group comparing to other 2 groups (120 vs. 113.6 &106.5)
and the lowest in the Pregabalin group comparing to other 2 groups (106. 5

vs. 113.6 & 120).

125

120

115
110
105
100
95
90

Gabapentin Placebo Pregabalin Total
Duration of surgery(minute)
M Seriesl 113.6 120 106.5 113.4

Figure 4.2: Duration of surgery of three groups (Gabapentin, Pregabalin, & Placebo)
Time of first rescue analgesia

The results by using ANOVA test showed that the three groups had a

statistically significant difference in terms of time of administration of the
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first dose of rescue analgesia (p value <0.001), and that the three groups
was also a statistically significant difference in terms of the total amount of

rescue analgesia (p value <0.001) given to relieve pain.

The placebo group gave the fastest group to request the first dose of rescue
analgesia compared to the group of Pregabalin (125 vs. 520.8) and the
group of Gabapentin (120 vs. 344), while on the other hand, the Pregabalin
group was also the slowest in requesting the first dose of rescue analgesia
compared to the Placebo group (520.8 vs. 125) and the Gabapentin group
(520.8 vs. 344). Post hoc multiple comparison revealed that the three

groups were sig. (p value > 0.05). For more details see figure 3 and table 3.

700
600

500

400

300

200

100 i
0

Gabapentin Placebo Pregabalin Total
Time of first rescue analgesia
M Seriesl 344 125 520.8 329.9

Figure 4.3: Time of first rescue analgesia of three groups (Gabapentin, Pregabalin, &
Placebo)

Total amount of rescue analgesia

Figure 4 and Table No. 4 shows that the three groups participating in the

study had a statistically significant difference due to the total amount of
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rescue analgesia (gm.). additionally, the highest in the Placebo group
comparing to other 2 groups (2.8 vs. 1.3 &2.0) and the lowest in the

Pregabalin group comparing to other 2 groups (1.3 vs. 2.8 & 2.0).

35
3
2.5
2
15
1
N N
0
Gabapentm Placebo Pregabalin Total
Total amount of rescue analgesia (gm.)
M Seriesl 0.6 0.7 0.5 0.8
M Series2 2 2.8 13 2

Figure 4.4: Total amount of rescue analgesia (gm.) of three groups (Gabapentin,
Pregabalin, & Placebo)

Table 4.4: Duration of surgery, time of first rescue analgesia, total
amount of rescue analgesia

N |Mean|SD |Min |Max |[F Sig.
Duration of Gabapentin |20 |113.6 [30.5 |60 160 [1.10 [.339
surgery(minute) 51.ceho 120 |120.0 [22.1 180|160
Pregabalin {20 |106.5 ({32.7 |60 180
Total 60 |113.4 |28.8 |60 180
Time of first ~ |Gabapentin |20 |344.0 |88.7 |230 |560 [65.64 |<.00

rescue analgesiaipiacong 20 [125.0 (89.9 |40 |360 1
Pregabalin {20 |520.8 ({141.3 |60 720
Total 60 [329.9 |195.5 |40 720
Total amount of |Gabapentin |20 2.0 0.6 30.04 [<.00
1

(gm.) _
Pregabalin |20 |1.3 |05
Total 60 20 0.8

1
rescue analgesiais o =150 28 107 |2
1
1

AN MW
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Post-operative complication of three groups (Gabapentin,
Pregabalin, & Placebo)

There were no complications after the operation among the participants in
the three groups (Gabapentin, Pregabalin, & Placebo) except for a feeling
of nausea and vomiting, as nearly 51.7 % of the participants reported that
they experienced a feeling of nausea or vomiting after the operation as

shown in table 5.

The Chi-Square statistical test showed that there are statistically significant
differences between the three groups in terms of the percentage of nausea
and vomiting (p value =0.008), as the percentage of nausea and vomiting
among the participants in the Placebo group was higher compared with the
participants of the Gabapentin group (80% VS 40%) and the Pregabalin
group (80% VS 35%).

Also, the experience percentage of nausea and vomiting among the
participants in the Pregabalin group was lower compared with the
participants in the Gabapentin group (35% vs. 40%) and the control group
(35%vs 80%).

Table 4.5: Post-operative complication of three groups (Gabapentin,
Pregabalin, & Placebo)

Group
Total Gabapentin|Placebo  |Pregabalin|X* |[Sig.
Incidence of |No 20(48.3%) |12(60.0%) |4(20.0%) |13(65.0%) |9.74].008
Cg‘r‘ﬁf‘n‘;‘ Yes 31(51.7%) |8(40.0%) |16(80.0%) |7(35.0%)
Surgery Discectomy |2(3.3%) |0(0.0%) 1(5.0%) |1(5.0%) |1.03[.596
Laminectomy|58(96.7%) |20(100.0%) |19(95.0%) |19(95.0%)
Complications|No 60(100.0%)|20(100.0%) [20(100.0%)[20(100.0%) NA
Diagnosis  |Back pain _|60(100.0%)|20(100.0%) [20(100.0%)|20(100.0%) NA
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To measure the effect of the personal characteristics of the participants
within the three groups, as well as the effect of medications on the
occurrence of post-operative complications, the tabulation and chi-Square
test were used as a univariate analysis. The results showed that there are
statistically significant differences between the groups and occurrence of
post-operative complications (p value= 0.008) as well as between co-
morbidity and occurrence of post-operative complications (p value= 0.015),
while gender and baseline did not make any statistically significant
difference on the occurrence of post-operative complications (p value=

0.20 & 0.46 respectively) as shown in table 6.

Table 4.6: Cross tabulation for Post-operative complication and
patients’ characteristics of the three groups (Gabapentin, Pregabalin,
& Placebo)

Incic_je_nce of nausea &
vomiting
Total No Yes X? [Sig.
Group Gabapentin|20 (33.3%) |12 (60.0%) |8 (40.0%) |9.74 |.008
Placebo 20 (33.3%) |4 (20.0%) |16 (80.0%)
Pregabalin |20 (33.3%) |13 (65.0%) |7 (35.0%)
Gender Female 28 (46.7%) |16 (57.1%) |12 (42.9%) |1.63 [.201
Male 32 (53.3%) |13 (40.6%) |19 (59.4%)

ASA 1 40 (66.7%) (18 (45.0%) (22 (55.0%) |[.534 |.465
2 20 (33.3%) |11 (55.0%) |9 (45.0%)
Co-morbidity |None 40 (66.7%) |18 (45.0%) (22 (55.0%) [10.44|.015
DM 10 (16.7%) |8 (80.0%) |2 (20.0%)

HTN 8 (13.3%) |1(12.5%) |7 (87.5%)

HTN,DM |2 (3.3%) |2 (100.0%) |0 (0.0%)
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Post-operative Ramsay Sedation Score comparison between

groups

It is clear, looking at table number 7, that Ramsay Scores were different
between the three groups (Gabapentin, Pregabalin, & Placebo), and this
difference had statistical significance and continued through the first,
second, fourth and sixth hours (p values= 0.001, 0.001, 0.001, 0.005
respectively), while from the ninth hour after the operation, the readings
were nearly the same and the statistical significance difference between the

groups disappeared (p values=0.37, NA, NA).

Table 4.7: Post-operative Ramsay Sedation Score comparison between
groups:

Variable Gabapentin |Placebo Pregabalin

Time |Mean (SD) |Mean (SD) |Mean (SD) |F Sig.

Ramsay Sedation |1 h 2.65 (0.49) 2.00 (0.32)* |2.80 (0.41) 21.14 |<.001
Score

2“h  2.00(0.00) |1.65(0.49) |2.45 (0.60)* [15.94 |<.001

4"h  |1.75(0.44)  |1.05(0.22)* |1.90 (0.45) [27.60 |<.001

6"h |1.10(0.31)  |1.00 (0.00)* [1.35(0.49)* |5.83  |.005

9"h |1.00(0.00) |1.00(0.00) [1.05(0.22) |1.00 |.374

12"h |1.00 (0.00)  |1.00 (0.00) |1.00 (0.00)  |NA

24™h [1.00 (0.00)  |1.00 (0.00) |1.00 (0.00)  |NA

NA: not applicable
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Figure 4.5 :Post-operative Ramsay Sedation Score comparison between groups

Post-operative Visual Analog Scale (VAS) comparison between

groups

When the level of pain among patients was measured using a visual analog
scale, it was found that there was a statistically significant difference in the
level of pain between the three groups (Gabapentin, Pregabalin, & Placebo)
during the second (p value <0.001), fourth (p value = 0.001) and sixth
hours(p value = 0.001), while from the ninth (p value =0.77), twelfth (p
value <0.56), and twenty-four hours (p value =0.88), the differences
disappeared in the level of pain between the participants of the three

groups.

Post hoc multiple comparison revealed that the placebo group was the

group which did the significance (p value > 0.05) and had a higher post-
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operative pain level in comparing with Gabapentin and Pregabalin groups
at the 2™ (6.7 vs. 2.1& 2.2 respectively) and 4™ (4.3 vs. 3.3 & 2.5) post-
operative. Furthermore, at 6" post-operative hour, placebo group had a
significance (p value > 0.05) higher post-operative pain level in comparing

with Pregabalin groups (5.7 vs. 3.3 respectively).

Although there were no statistically significant differences at 9" (p value =
0.77) 12" (p value = 0.56) and 24" (p value =0.88) post-operative pain
level between the three groups, the placebo group exhibited a higher post-
operative pain level in comparing with Gabapentin and Pregabalin at 9",

12" and 24" post-operative pain level as shown in table 8.

Table4.8: Post-operative Visual Analog Scale (VAS) comparison
between groups:

Variable Gabapentin |Placebo Pregabalin

Time Mean (SD) |Mean (SD) |Mean (SD) |F Sig.

Visual 2" h 2.1(0.6) 6.7(2.1)* 2.2(1.2) 69.4 |.000
Analog Scale
(VAS) 4" h 3.3(0.9) 4.3(1.6)* [2.5(0.5) 14.6 |.000

6" h 4.8(2.1) 57(2.2* [3.3(1.7)* [7.38 |.001

9" h 5.1(2.6) 56(2.2) |5.5(2.2) |.254 |.776

12"h  |5.8(1.9) 6.01.9) |5.3(2.1) |577 |.565

24"h  4.7(2.2) 49(2.1)  |45(2.4) 121 |.886

*POST HOC MULTIPLE COMPARISON SIGNIFICANT
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Figure 4.6: Post-operative Visual Analog Scale (VAS) comparison between groups

When the effect of medication intervention (groups) on the time of first
rescue analgesia was analyzed for the three groups with controlling the
effect of the characteristics of the patients participating in the study by
using the ANCOVA statistical test, it was found that there is a statistically
significant difference (P value < 0.001) with a high effect size (np2=.707)
between the three groups with respect to the time of first rescue analgesia

used after the operation to relieve pain.

Through the post hoc multiple comparisons, it was found that the three
groups are different, and by return to the means of the time of first rescue
analgesia, we find that the Placebo group has the least time of first rescue
analgesia in comparing to Pregabalin and Gabapentin groups, while the
Pregabalin group has the highest time of first rescue analgesia in comparing

to Placebo and Gabapentin groups (125.0, 344.0, & 520.8).
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While the rest of the characteristics of the study participants did not have a
statistically significant effect (p value > 0.05) on the time of first rescue

analgesia post operatively as shown in table 9.

Table 4.9: Post-operative time of first rescue analgesia comparison
between groups and controlling effect of participants’ characteristics:

Source Time of first rescue analgesia

df Mean Square F Sig. | np2
Intercept 1 164547.9 5.61 059 |.501
Group 2 766027.685 62.6 <.001 | .707
Age 1 205.967 .017 897 |.000
BMI 1 1142.580 .094 761 | .002
Gender 1 23415.001 1.91 172 | .036
ASA physical state 1 6119.553 501 482 | .010
Comorbidity 1 206.113 .017 .897 | .000

MS: Mean Square; np2: Partial Eta Squared

When the effect of medication intervention (groups) on the time of first
rescue analgesia was analyzed for the three groups with controlling the
effect of the hemodynamic parameters of the patients participating in the
study by using the ANCOVA statistical test, it was found that there is a
statistically significant difference (P value < 0.001) with a high effect size
(mp2= .687) between the three groups with respect to the time of first

rescue analgesia used after the operation to relieve pain.

Through the post hoc multiple comparisons, it was found that the three
groups are different, and by return to the means of the time of first rescue

analgesia, we find that the Placebo group has the lowest amount of time of
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first rescue analgesia in comparing to Pregabalin and Gabapentin groups,
while the Pregabalin group has the highest time of first rescue analgesia in

comparing to Placebo and Gabapentin groups (125.0, 344.0, & 520.8).

While the rest of the hemodynamic parameters of the study participants did
not have a statistically significant effect (p value > 0.05) on the time of first
rescue analgesia post operatively as shown in table 10.

Table 4.10: Post-operative time of first rescue analgesia comparison
between groups and controlling effect of participants’ hemodynamics:

Source Time of first rescue analgesia

df Mean Square F Sig. | np2
Intercept 1 2344.509 182 .672 | .003
Group 2 731450.320 56.953 | <.001 | .687
Systolic blood pressure 1 191.176 .015 903 | .000
Diastolic blood pressure 1 1481.625 115 .735 |.002
HR 1 10595.118 .825 368 | .016
02 sat 1 1676.763 131 .719 |.003
Duration of Surgery 1 40.637 .003 955 |.000

MS: Mean Square; np2: Partial Eta Squared

When the effect of medication (group) was analyzed for the three groups
with controlling the effect of the personal characteristics of the patients
participating in the study and using the ANCOVA statistical test, it was
found that there is a statistically significant difference (P value <0.001)
with a high effect size (np2=.527) between the three groups with respect to
the total amount of rescue analgesics used after the operation to relieve

pain.
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Through the post hoc multiple comparisons, it was found that the three
groups are different, and by return to the means of the total amount of
rescue analgesia, we find that the Placebo group has the highest amount of
total rescue analgesia in comparing to Pregabalin and Gabapentin groups,
while the Pregabalin group amount of total rescue analgesia in comparing

to Placebo and Gabapentin groups (2.75 gm., 2.00 gm., &1.30 gm.).

While the rest of the personal characteristics of the study participants did
not have a statistically significant effect (p value > 0.05), with the
exception of gender, where it was found that there is a high effect size
(mp2= .088) and statistically significant (p value = 0,029) relationship
between gender and the amount of total rescue analgesia post operatively as
shown in table 11.

Table 4.11: Post-operative total amount of rescue analgesia comparison
between groups and controlling effect of participants’ characteristics:

Source Total amount of rescue analgesia

df Mean Square F Sig. | np2
Intercept 1 8.517 14.945 | .002 | .567
Group 2 10.092 28.923 | <.001 | .527
Age 1 .040 115 .736 | .002
BMI 1 .052 148 .702 | .003
Gender 1 1.757 5.036 |.029 |.088
ASA physical state 1 .003 .008 930 |.000
Comorbidity 1 .003 .009 923 | .000

MS: Mean Square; np2: Partial Eta Squared
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When the effect of medication intervention (groups) on the total amount of
rescue analgesics was analyzed for the three groups with controlling the
effect of the hemodynamic parameters of the patients participating in the
study by using the ANCOVA statistical test, it was found that there is a
statistically significant difference (P value = 0.001) with a high effect size
(np2= .244) between the three groups with respect to the total amount of

rescue analgesics used after the operation to relieve pain.

Through the post hoc multiple comparisons, it was found that the three
groups are different, and by return to the means of the total amount of
rescue analgesia, we find that the Placebo group has the highest amount of
total rescue analgesia in comparing to Pregabalin and Gabapentin groups,
while the Pregabalin group amount of total rescue analgesia in comparing

to Placebo and Gabapentin groups (2.75 gm., 2.00 gm., &1.30 gm.).

While the rest of the hemodynamic parameters of the study participants did
not have a statistically significant effect (p value > 0.05) on the amount of

total rescue analgesia post operatively as shown in table 12.

Table 4.12: Post-operative total amount of rescue analgesia comparison
between groups and controlling effect of participants’ hemodynamics:

Source Total amount of rescue analgesia

df | Mean Square F Sig. | np2
Intercept 1 .255 137 395 | .014
Group 2 2.843 8.212 | .001 | .244
Systolic blood pressure 1 434 1.252 | .268 |.024
Diastolic blood pressure 1 1.246 3.600 |.063 | .066
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HR 324 935 338 | .018
02 sat .092 .266 .608 | .005
Duration of Surgery .059 171 .681 |.003

MS: Mean Square; np2: Partial Eta Squared
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Chapter Five
Discussion

Chapter five includes a discussion of the previous chapter, deals with the
discussion and summary of research findings. It also includes the research
conclusion, implication and recommendation for upcoming research. The
results are interpreted based on the literature review. Statistical significance
Is interpreted based on the P value < 0.05, which indicates a statistical
significance. The research questions are also reproduced in the discussion.
The present study is conducted to identify and assess the relationship
between preoperative administration of Pregabalin and Gabapentin and

their effect on acute postoperative pain.

The major findings of the study were organized under the

following

e Demographic data and related findings.

e Duration of surgery and related findings.

e Dosage and administration of Pregabalin and Gabapentin.
e Pain assessment by VAS scores.

e Ramsey sedation scores.

e Time of first rescue analgesia.

e Dosage of Paracetamol administered in the first 24 hours.

e Incidence of nausea and vomiting.
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This study was a prospective, randomized, double blinded study conducted
by the Department of Anesthesiology, An-Najah National University in
collaboration with Department of Neurology at Rafedia Government

Surgical Hospital.
Demographic and hemodynamic data

In this thesis, it was revealed through the statistical tests that there were no
statistically significant differences (p value > 0.05) with regard to the
personal characteristics (gender, age, height, weight, hemodynamics &
BMI) of the participants between the three tested groups. Moreover, there
were no statistically significant differences between the three groups due to
medical history, ASA classification or preoperative hemodynamic state. By
that, we exclude any effect caused by the patients’ characteristics on the

drugs performance.
Duration of surgery

In similar to the present study result, a study conducted by Sidharth et al
(23) on lower lumber spine surgery patients, the duration of surgery was
110.9 vs. 113.6 minute in gabapentin group, 109.2 vs. 106.5 minute in
Pregabalin group & 109.3 vs. 120 minute in placebo group, which didn’t
make any statistical significance. The three groups participating in the
study did not have any statistically significant difference due to the
duration of the operation. By that, we exclude any effect of the duration of

surgery on the drugs performance.
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Dosage and administration of Pregabalin and Gabapentin

In consistence with (19, 29) studies, the present study administered
Gabapentin and Pregabalin preoperatively and it was shown that they
reduce postoperative pain and prolong postoperative analgesia when
administered as a single dose preoperatively. In the present study, drugs
were administered one hour preoperatively based on a study conducted by
Sidharth et al (23), with a dose of 300 mg gabapentin and a 150 mg
Pregabalin similarly to a study conducted by Acharya et al (25) in 2019. It
was shown in these studies that these doses in this timing significantly
lowered the postoperative pain scores and are safe on hemodynamics and

does not alter them.
Pain assessment

After the patients were taught about VAS before surgery, pain assessment
started at 2, 4, 6, 9, 12 and 24 hours post operatively. This is similar to a
study conducted in 2019 by Vasanthy et al (18), in which compared the
preemptive effect of Pregabalin and Gabapentin for post-operative
analgesia on lower limb surgeries under spinal anesthesia at 1, 2, 4, 6, 9, 12
and 24 hours. In the present study, pain assessment at first postoperative
hour was excluded because it wasn’t applicable in the present study to use
the VAS at this time due to the sedation effect of Pregabalin and

Gabapentin.
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In the present study, the VAS scores were significantly less in both
Pregabalin and Gabapentin groups compared to placebo group, this is

similar to the results of many recent studies (18, 20, 21, 23, 25-27).

Our study results revealed that Pregabalin group had a significant lower
VAS scores for longer interval (up to 6 hours post-operatively) than
gabapentin group compared to placebo group. This result may be explained
by increased binding affinity for the alpha-2-delta protein found is
Pregabalin, which makes it a more potent analgesic in neuropathic pain
compared with gabapentin. Moreover, there is a difference in gabapentin
absorption, in which gabapentin absorption is saturable and Pregabalin is
not. Which causes a non-linear pharmacokinetic profile for gabapentin. So
when gabapentin doses increase, the area under the curve (AUC) does not
follow proportionally. Adding to what previously mentioned, the
bioavailability of generic gabapentin formulations is about 80% at lower
doses such as 100 mg every 8 hours, but only 27% bioavailable at doses of
1600 mg every 8 hours. On the other hand, Pregabalin has a greater than
90% bioavailability through 75 mg to 900 mg daily in divided doses.
Variability in Gabapentin’s bioavailability among patients ranges between

20% to 30% and only 10% to 15% with Pregabalin(42).
Sedation scores

In the present study, all patients were evaluated for the level of sedation
postoperatively by Ramsay sedation score at 1, 2, 4, 6, 9, 12, and 24 hours.

Sedation scores were higher in the first 6 hours postoperatively in
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Pregabalin and Gabapentin groups compared to placebo group. The
sedation effect of the drugs is related to the elimination half time of
Gabapentin which is 4.8 to 8.7 hours(15) and the mean elimination t1/2 of
Pregabalin which is 6.3 hours (16). It’s also important to mention that the
Pregabalin group had higher sedation scores when compared with
Gabapentin group, which can be explained by the better lipid solubility in
Pregabalin, which causes increased diffusion across blood brain barrier and
better pharmacokinetic properties(43). The higher sedation effect of
Pregabalin has been seen repeatedly in other studies, most recently in a

study conducted in 2020 by Khetarapal et al(26).
Time of first rescue analgesia

It was revealed in the present study that the time interval for first dose of
rescue analgesic is 520.8 minutes in Pregabalin group, 344 minutes in
Gabapentin group and 125 minutes in placebo group. (p value <0.001),
which reflects a significant prolonged pain relief in Pregabalin and
Gabapentin groups compared to placebo group and a significant longer
pain relief provided by Pregabalin when compared to gabapentin alone.
This result may be explained by increased binding affinity for the alpha-2-
delta protein found is Pregabalin. Which makes it a more potent analgesic
in neuropathic pain compared with gabapentin. Moreover, there is a
difference in gabapentin absorption, in which gabapentin absorption is
saturable and Pregabalin is not. Which causes a non-linear pharmacokinetic
profile for gabapentin. So when gabapentin doses increase, the area under

the curve (AUC) does not follow proportionally. Adding to what previously
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mentioned, the bioavailability of generic gabapentin formulations is about
80% at lower doses such as 100 mg every 8 hours, but only 27%
bioavailable at doses of 1600 mg every 8 hours. On the other hand,
Pregabalin has a greater than 90% bioavailability through 75 mg to 900 mg
daily in divided doses. Variability in Gabapentin’s bioavailability among
patients ranges between 20% to 30% and only 10% to 15% with Pregabalin
(42). This is result is similar to the discoveries of numerous other studies

(18, 20, 21, 23, 25-27, 30, 44).
Dosage of Paracetamol administered in the first 24 hours

In the present study, the highest amount of administered Paracetamol was
in the Placebo group compared to the Pregabalin & gabapentin groups (2.8
vs. 1.3 &2.0). The lowest in amount of administered Paracetamol was in
Pregabalin group. This result may be explained by increased binding
affinity for the alpha-2-delta protein found is Pregabalin. Which makes it a
more potent analgesic in neuropathic pain compared with gabapentin.
Moreover, there is a difference in gabapentin absorption, in which
gabapentin absorption is saturable and Pregabalin is not. Which causes a
non-linear pharmacokinetic profile for gabapentin. So when gabapentin
doses increase, the area under the curve (AUC) does not follow
proportionally. Adding to what previously mentioned, the bioavailability of
generic gabapentin formulations is about 80% at lower doses such as 100
mg every 8 hours, but only 27% bioavailable at doses of 1600 mg every 8
hours. On the other hand, Pregabalin has a greater than 90% bioavailability

through 75 mg to 900 mg daily in divided doses. Variability in
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Gabapentin’s bioavailability among patients ranges between 20% to 30%
and only 10% to 15% with Pregabalin (42). This result is similar to the
discoveries of numerous other studies (18, 20, 21, 23, 25-27, 30, 44).

Incidence of nausea and vomiting

In present study, the percentage of nausea and vomiting among the
participants in the Placebo group was higher compared with the
participants of the Gabapentin group (80% VS 40%) and the Pregabalin
group (80% VS 35%). This result can be related to the higher postoperative
pain scores in placebo group when compared to Pregabalin & gabapentin
groups(39) and the effectiveness of pre-operative Pregabalin and
Gabapentin in reduction of post-operative nausea and vomiting that has
been proven in meta-analysis of randomized trials conducted by Grant et al
(45, 46). The present result is also seen in previous similar studies (18, 20,

21, 23, 25-27, 30, 44).

The present study revealed an increased incidence of post-operative nausea
and vomiting in relation with co-morbidity, which is supported with
Sizemore et al (47) statement, that the frequency of post-operative nausea
and vomiting can reach 80% in high-risk populations and 30% of the

general population.
% Study limitations
e COVID 19 pandemic was a big limitation for the present study, it

affected the timeline of the study due to the conversion of the surgical
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wards to medical wards and the discontinuation of elective surgeries at
Rafedia surgical hospital.

Lack of funding, which made it hard to get the appropriate number of
staff members for postoperative assessment.

Unavailable and expensive manufactured identical Gabapentin,
Pregabalin & placebo tablets, it was hard to obtain identical tablets due
to the rejection of my request from many pharmaceutical companies.
Study strengths

Study design, this study is a true experimental randomized, double-
blind, placebo controlled, prospective study.

Study population size, the sample size (60 patients) is equal to the
estimated sample size which revealed a high power and increase trust in
the study results.

Postoperative assessment period (24 Hrs.), which seems enough as the
average elimination half time of Gabapentin and Pregabalin is around 6
hours (15,16).

Study recommendations

Usage of Gabapentin and Pregabalin as preemptive analgesics in lower
lumber spine surgeries under general anesthesia on patients under ASA
I and ASA 11 classification. To achieve reduced burden on the ministry
of health as the preemptive drugs reduces the amount of rescue
analgesia, reduction of nurses of work load and patient cost of health

care
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e Enforcing the hospitals continuing education committee to include
sufficient education on multimodal and preemptive analgesia.

e Advice the curriculum developer at universities to include sufficient
education on multimodal and preemptive analgesia.

e Suggest to indorse preemptive method of analgesia in government
hospitals in the ministry of health.

e Further studies in the future regarding pain management methods and
techniques.

e Further studies on preemptive Gabapentin and Pregabalin for patients
above ASA | and ASA Il classification.

+» Conclusion

L)

Preemptive Pregabalin (150 mg) is established to be more effective than
Gabapentin (300 mg), in prolongation of postoperative analgesia with
reduced rescue analgesic requirements. Although sedation is recurrently
observed, and does not seem to cause any serious complications. Thus,
Preemptive Pregabalin can be considered as a safe drug to reduce

postoperative pain in lower lumber spine surgeries.
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Assessment sheet

Study title: A comparison of pre-emptive effect of oral Pregabalin and
Gabapentin on acute postoperative pain in patients undergoing lumber

spine surgeries.

Patient number: Age: years
Height: meter
Weight: Kg

Gender: Male/Female

Diagnosis:

Surgery:

ASA physical status:

Co-morbidity:

Pre-operation vital signs:

Bp: mmHg pulse: beat/min

SatO2: %

Duration of surgery: minute




Post-operative pain score:

65

Time |2 4 6 9 12 24
(PO) |HRs |HRs |HRs |HRs |HRs |HRs
Score

Postoperative Ramsay sedation score:
Time |1 2 4 6 9 12 24
(PO) |hour |HRs |HRs |HRs |HRs |HRs |HRs
Score

Time for the first rescue analgesia: minute

Total amount of rescue analgesia administered in first 24 hours

postoperative

ly:

Time:

Analgesic:

Amount:
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Incidence of nausea and vomiting: yes/no

Other complications:
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IRB approval
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Ministrey of health correspond
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