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Abstract
Background and Objective:

Nonsteroidal anti-inflammatory drug(NSAIDs) is the most common analgesic drug in
oral surgery. However, there are certain conditions that NSAIDs is contraindicated such as
allergy to NSAIDs. Tramadol/acetaminophen is an alternative. The aim of this study was to
compare the analgesic efficacy and subject’s overall satisfaction between tramadol 37.5
mg/acetaminophen 325 mg combination tablet(Tr/Ac) and ibuprofen 400 mg(lbu) in acute

pain control after surgical removal mandibular third molar.

Materials and Methods:

This double-blinded, block randomized controlled study in subjects aged between
18-40 years who were underwent surgical removal of mandibular third molar with overlying
bone removal and tooth sectioning. Sixty-six subjects who sustained moderate to severe
pain after surgery were randomized equally into two groups to receive either Tr/Ac or Ibu.
The pain intensity using numeric pain rating scale of 0-10 and the pain relief using 5-point
scale were recorded hourly after drug intake for the period of 6 hours. At the end of the
study, overall satisfaction was recorded as a global assessment score on 5-point scale. The
total pain relief of 6 hours(TOTPARG) and the sum of pain intensity difference of 6

hours(SPID6) were calculated. These adverse drug reactions were also recorded.



Results:

The collected data from 33 subjects for each group was analyzed. TOTPARG of
Tr/Ac(11.61£4.61) and Ibu(13.18+4.60) were not statistically significantly different (Wilcoxon
rank sum test, p>0.05). Likewise, SPID6 of Tr/Ac(19.76+11.43) and lbu(20.27+10.37) were
not statistically significantly different (Wilcoxon rank sum test, p>0.05). Satisfaction was not
significantly greater in lou group than Tr/Ac group(Chi square, p>0.05). The overall reported
events of adverse effect in Tr/Ac group was significantly higher than lbu group(Chi square,

p<0.05). Drowsiness was the most common adverse effect in both groups.

Conclusion:

The analgesic efficacy of tramadol 37.5 mg /acetaminophen 325 mg in acute pain
control after mandibular third molar surgery was comparable to Ibuprofen 400 mg. Both
agents were generally well tolerated. Ibuprofen has a better satisfaction score than
tramadol/acetaminophen, whereas tramadol/acetaminophen is associated with a higher

incidence of adverse effects.
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Chapter 1

Introduction

Background

Nonsteroidal anti-inflammatory drugs (NSAIDs) are widely used for management acute pain in
oral surgery (Pozzi & Gallielli, 2011; Hass, 2002). However, there are certain conditions that NSAIDs is
contraindicated such as third trimester of pregnancy or allergy with cross reactivity to NSAIDs (Koren,
Florescu, Costei, Boskovic, and Moretti, 2006 ; Borges, 2008). Thus, there is a need for other groups of
analgesics with safety profiles.

Tramadol is a weak opioid. It centrally acts as p-opioid agonist and inhibits reuptake of serotonin
and adrenaline causing inhibitory effects on pain transmission in the spinal cord(Grond & Sablotzki, 2004).
Tramadol is used to treat both acute and chronic pain of moderate to severe intensity. Tramadol is
generally considered tO be a relatively safe analgesic with low potential for dependence relative to
morphine. The main adverse reactions are nausea, dizziness, and vomiting, particularly at the start of the
therapy (WHO, 2014). Analgesic efficacy of tramadol can be improved by combination with
acetaminophen. Tramadol directly acts on the central nervous system, while acetaminophen affects both
the peripheral (COX inhibition) and central antinociception processes (Jozwiak-Bebenista & Nowak,
2014). Combination of these two analgesic drugs with different mechanism of action provides better
coverage of the target sites and may result in synergistic pain relief.

Athough, it'is listed as toxic substance, which can be purchased over the counter in Thailand but
has to be documented according to revised Drugs Act B.E. 2530. It's considered a safe
medication(Rauck, Ruoff, & McMillen 1994; Scott & Perry, 2000). In some conditions that NSAIDs are
contraindicated, tramadol/acetaminophen is an alternative available analgesics. Hence, the purpose of
this study is to compare pain relief effect and overall satisfaction of the single dose of tramadol 37.5
mg/acetaminophen 325 mg combination tablet to ibuprofen 400 mg tablet in controlling acute
postoperative pain after surgical removal of mandibular third molar. Consequently, we can provide this
combination tablet as an alternative drug for those who have certain condition against conventional

NSAIDs.

Objectives

1. To compare pain relief effect of tramadol 37.5 mg/acetaminophen 325 mg combination tablet and
ibuprofen 400 mg tablet for controlling acute postoperative pain after surgical removal

mandibular third molar



2. To compare overall satisfaction of tramadol 37.5 mg/acetaminophen 325 mg combination tablet
and ibuprofen 400 mg tablet for controlling acute postoperative pain after surgical removal

mandibular third molar

Hypothesis

H, : There is no difference of analgesic efficacy between tramadol/acetaminophen combination
tablet and ibuprofen

H, : Tramadol/acetaminophen combination tablet has different analgesic efficacy from ibuprofen
Scope

This clinical trial study was designed to assess the analgesic efficacy of single dose of tramadol
37.5 mg/acetaminophen 325 mg combination tablet in mandibular third molar surgery. The pain intensity
using numeric pain rating scale of 0-10 and the pain relief using 5-point scale were recorded hourly after
drug intake for the period of 6 hours. At the end of the study, overall satisfaction was recorded as a global
assessment score on 5-point scale. The total pain relief of 6 hours(TOTPARG) and the sum of pain intensity

difference of 6 hours(SPID6) were calculated.

Expected Benefits
To provide tramadol 37.5 mg/acetaminophen 325 mg combination tablet as an alternative for who

that are contraindicated to use NSAIDs.

Definition

Efficacy: the ability to produce a desired or intended result

Global assessment: a numeric rating scale used to subjectively measure overall satisfaction of
the medication

Pain intensity: the severity of pain experienced

Pain relief: the amount of pain alleviated

SPID (Sum of Pain Intensity Difference): the sum of the time-weighted pain intensity difference
between current pain and pain at baseline, multiplied by the interval between ratings

TOTPAR (Total Pain Relief): a time-weighted measure that integrates serial assessments of a

subject’s pain over the duration of the study



Chapter 2
Review Literature

Pain is an unpleasant feeling that is conveyed to the brain by sensory neurons. The discomfort
signals actual or potential injury to the body. However, pain is more than a sensation or the physical
awareness, it also includes perception and the subjective interpretation of discomfort. Perception gives
information about the pain's location, intensity, and characteristics. Various consciousness and
unconsciousness respond to both sensation and perception, including emotional response, adding further
definition to the overall concept of pain.

Surgery is an intervention that can endanger tissue and nerve directly, in which the tissue would
release chemical mediators such as prostaglandin E2 or histamine as a reaction to harmful stimulus. The
chemical mediators would stimulate the nerve endings to be more prone to stimulation in response to
painful stimulus, causing tissues to be easily stimulated as well. When pain signal is conducted through
nerve endings, it travels along the terminal nerve fibers, delta-A fiber and C-fiber, to dorsal horn of the
spinal cord. The signal is then adjusted at substantia gelatinosa. Without pain stimulus in a normal
condition, the large nerve fiber in substantia gelatinosa would inhibit the function of T cell in small nerve
fibers in signal transduction to the brain. However, in the presence of pain stimulus, the T cell of small
nerve fibers would inhibit the inhibition by substantia gelatinosa, allowing itself to conduct signal to the
opposite side of the spinal cord and to thalamus in the brain through lateral spinothalamic tract. Thalamus
then sends signal to cerebral cortex to process the severity, characteristic, and location of the pain (The

national pharceutical Council, 2001).
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It is common to experience pain after tooth extraction. Depending on the severity of trauma and
the procedure, patient may experience pain, ranging from tolerable to severe, which may last for a few
days or longer. Management of pain after tooth extraction by a dentist or oral surgeon usually consists of
prescribing medications. Pain after tooth extraction is usually greatest in the first twelve hours after the
procedure. The study of oral hygiene and postoperative pain after mandibular third molar surgery by
Pefiarrocha in 2001 showed that maximum postoperative pain was recorded 6 hours after extraction, with
peak inflammation after 24 hours (Penarrocha, Sanchis, Saez, Gay, and Bagan, 2001).

Post-operative pain is related to injury temporarily and resolves during the appropriate healing
period. It often responds to treatment with analgesic medications and treatment of the participating cause.

Different types of pain management act on different pain pathway.

Analgesic medication can be classified into 2 main groups

1. Opioid drugs function by binding to opioid receptors in the brain, spinal cord, and other areas
of the body. They reduce transmission of pain messages to the brain and thus reducing feelings of pain.
Opioids are used to treat moderate to severe pain that may not respond well to other analgesics. Few
examples including codeine, fentanyl, hydrocodone, meperidine, morphine, tramadol is classified as

opioid drug

2. Non-opioid pain relievers that are commonly used as part of a pain management are
paracetamol and nonsteroidal anti-inflammatory drugs (NSAIDs).
Paracetamol can be effective for mild chronic pain or to supplement other medications. It is

important not to take more than the recommended dosage (Becker & Phero,2005).

Nonsteroidal Anti-Inflammatory Drugs (NSAIDS)

In many cases of chronic pain, inflammation is not the cause, so anti-inflammatory medications may
not be helpful. NSAIDS may be able to provide short-term relief during flare-up of pain, but generally they
should not be used for long-term pain relief due to their risks. In cases where long-term NSAIDs may be

the best option, subjects should be treated under the ongoing supervision of physician.

Ibuprofen
Introduction

NSAIDs are now widely used around the world due to its efficacy in reducing pain and
inflammation. It has become a drug of choice for pain management in many clinical disorders because of
integrated role in blocking cyclo-oxygenases (COX) which are enzymes used to produce prostaglandins

(Ong, Lirk, Tan, and Seymour, 2007). NSAIDs that have been approved by the US Food and Drug



Administration (FDA) as OTC analgesics can be divided into seven categories: salicylic acids, indol and
indence acetic acids, hetero acetic acids, arilpropionic acids, fenamates, oxicams and COX Il inhibitors
(Chou, Helfand, Peterson, Dana, and Roberts, 2006). Ibuprofen is among many drugs in this group that is
commonly used nowadays.
History

Ibuprofen was first discovered half a century ago by Professor Stewart Adams since 1969 at the
Boots Company in Nottingham, United Kingdom (Rainsford, 2011). Since then, it has evolved to be
amongst the most commonly used drugs available in nearly all countries in the world and provides a
variety of properties including analgesic, antipyretic, and anti-inflammation (Rainsford, 2012). Its approved
indication is mainly for the treatment of mild to moderate pain, and it is able to treat a wide variety of
painful and inflammatory conditions. Ibuprofen was initially used as a prescription-only medicine for the
treatment of musculoskeletal pain and inflammation and other painful conditions (Rainsford, 2015). At that
time, it had a reputation for good efficacy and lower gastrointestinal adverse effects as it was used in low
dosage ranging from 400 up to 1,200 mg per day. Due to this confidence in its safety, Boots Company
Ltd. was granted a license in 1983 to market ibuprofen as a non-prescription drug or over-the-counter

drug and was used widely up until today (Rainsford, 2012).

Chemical Name: Ibuprofen
IUPAC Name: 2-[4-(2-methylpropyl)phenyl]propanoic acid

Chemical Structure

(CH,), DHCWA{D—GHMHE}GG{}H

Molecular Formula : C,,H,,0,

Pharmacodynamics

lbuprofen is a non-selective inhibitor of an enzyme Cyclooxygenase (COX) that is required for the
synthesis of prostaglandins via the arachidonic acid pathway. The enzyme COX is needed in order to
convert arachidonic acid into prostaglandin H, and then further converted into prostaglandins that is the
key mediators for fever and inflammation. There are two forms of COX in the body — COX-1 that is
responsible for the physiological functions through thromboxane A, and COX-2 that plays important role in
pain and inflammation. Like many other conventional NSAIDs, ibuprofen inhibits both COX-1 and COX-2.

This inhibitory effects have been considered to relate to the likelihood of developing upper Gl and



possibly renal and other reactions by NSAIDs (Rainsford, 2012). Therefore, the newer class of selective
COX-2 inhibitors were developed in attempt to inhibit only the inflammation response and reduce the risks

of the conventional NSAIDs.

Pharmacokinetics

Absorption

Ibuprofen is well absorbed after oral administration. The peak plasma concentration are 1-2 hours
after oral administration. It is rapidly bio-transformed with serum half life of 1.8-2 hours (Busha, & Aslam,

2010).

Distribution

lbuprofen is highly protein bound (>98%) at therapeutics concentrations. Consistent with the high
degree of plasma protein binding, ibuprofen exhibits a low apparent volume of distribution that
approximates plasma volume (~0.1-0.2 I/kg), but it is able to penetrate into the central nervous system
(CNS) and accumulate at peripheral sites where its analgesic and anti-inflammatory effects are required

(Mazaleuskaya et al, 2015).

Metabolism
Ibuprofen is almost completely metabolized in human body mainly by cytochrome P450 enzymes
to inactive metabolites. Two major metabolites are into hydroxylate and carboxylate compound

(Mazaleuskaya et al, 2015).

Elimination

The kidney is the major route of excretion. lbuprofen has a relatively short plasma elimination half-
life (t,,,) that averages between 1-3 hours which is possibly one of its key safety feature. Due to the very
short half- life of ibuprofen rarely affect the liver and kidney as they are absorbed completely and have

first-pass-hepatic metabolism (Pozzi, 2011).

Dosage

There are many doses of ibuprofen available nowadays but the commonly used dosage is 400
mg given 1 tablet for 3 times a day as it has the optimal analgesic dose for adults.(Ong et al., 2007) The
randomized controlled trials have demonstrated that the analgesic effect does not increase following the

increased dosage due to ceiling effect (Chou et al., 2006). All NSAIDs have ceiling effect or plateau,



above which an increase in dosage will not increase its analgesic effect but will only prolong the duration

of action and increase the unwanted side effects (Rainsford, 2011).

Adverse Reaction

The common side effects of ibuprofen include gastrointestinal complications such as hemorrhage,
perforation and obstruction. Like any other NSAIDs, ibuprofen can cause bleeding as they block the COX-
1, enzyme that protects the lining of the stomach from acid. As a result of inhibiting cyclooxygenases, they
also decrease the production of thromboxane A2, which is a potent platelet-aggregating agent, thus
increasing the risk of postoperative bleeding (Rainsford, 2011). In addition, it can affect the blood
pressure and cause hypertension in some subjects as well as an alteration in renal function, hepatic injury
and platelet inhibition. COX-2 inhibitor can also cause potential cardiovascular toxicity as they inhibit only
the COX-2, but not the COX-1 enzyme. This leads to the metabolism imbalances, resulting in an
overproduction of harmful byproducts of leukotriene B4 and thromboxane A2 (TXA2) which are
vasoconstriction and pro-aggregatory. On the other hand, there is a reduction of prostaglandin 12 (PGI2)
production which is vasodilatory and anti-aggregatory. These harmful byproducts may damage the arterial
wall and induce arterial blood clotting, hence increasing a risk for cardiovascular adverse events such as
myocardial infarction and sudden cardiac death. Other common minor adverse effects include dyspepsia,
nausea vomiting, and diarrhea (Ong et al., 2007; Mazaleuskaya et al, 2015). Many data reviewed by
Rainsford,2009 shows that in comparison with other NSAIDs it appears that ibuprofen has relatively low

risks for gastrointestinal and cardiovascular adverse reactions.

NSAIDs may induce hypersensitivity reactions that may involve both immunological and non-
immunological mechanisms. Reactions may be clinically indistinguishable, they involve different
mechanisms. They may present in a variety of clinical manifestations (respirarory, cutaneous,
anaphylactic, or other organ-specific) which may developes within minutes to delayed-type response
appears days and weeks. Immunological (allergic) reaction is mediated either by IgE(acute reactions) or
by T cells(delayed reactions). In contrast, non-immunologically mediated (cross-reactive) hypersensitivity
reactions are most likely related to inhibition of COX-1 by NSAIDs, which is a property of ibuprofen.
Prostaglandin E2 formation is blocked by the inhibition of COX-1, leading to a relative increase in

leukotriene formation and histamine release from mast cells (Kowaslski & Makowska,2015).



Pregnancy and Lactation

US Food and drug administration has categorized ibuprofen as pregnancy category B in the first
and second trimester but the usage of ibuprofen during third trimester suddenly changes to pregnancy
category D (Black, 2003). This is because ibuprofen can induce various complications in pregnancy,
including prolongation of labor, postpartum hemorrhage, and gastric irritation. As for the effects on the
fetus, they can include oligohydramnios, intrauterine closure of ductus arteriosus, persistent pulmonary
hypertension, or even fetal death. Especially, premature constriction of ductus arteriosus is related to
usage of NSAID during third trimester on both human and animal studies (Ong & Seymour, 2003).
Therefore, it's important that the risk and benefit should be weighed before use especially in the third

trimester of pregnancy.

Drug Interaction

Aspirin

Many literature has reviewed that ibuprofen may interfere with the anti-platelet effects of
aspirin by blocking the active site of platelet cyclooxygenase conducted an experiment to test an effect of
ibuprofen on aspirin and found that there was a complete inhibition of the effect of aspirin when given
either before or after ibuprofen. This is due to the inhibition of serum thromboxane and platelet
aggregation (Catella-Lawson et al., 2001).
Antihypertensive drugs

Likewise other NSAIDs, ibuprofen may interferes with efficacy of many antihypertensive agents
such as R-adrenergic blockers, angiotensin-converting enzyme inhibitors, angiotensin receptor blockers,
and diuretics. The mechanism of action of NSAIDs, including ibuprofen involves inhibition of the synthesis
of inflammatory prostaglandins and vasodilatory prostaglandins. Prostaglandins plays an important role in
regulation of blood pressure. Thereby, antihnypertensive drugs appear to be affected by ibuprofen

(Mazaleuskaya et al, 2015).

Contraindications (Abbott, 2012)

- Known hypersensitivity to ibuprofen.

- Hypersensitivity (e.g. asthma, rhinitis or urticarial) to aspirin or other non-steroidal anti-
inflammatory drugs. As with other non-steroidal anti-inflammatory agents, ibuprofen should not be
given to patients vulnerable to gastrointestinal ulceration and bleeding and haemorrhagic
diathesis.

- History of gastrointestinal bleeding or perforation, related to previous NSAID therapy.

- During the third trimester of pregnancy.

- Severe heart failure.



- Severe liver failure.
- Severe renal failure (glomerular filtration below 30 mL/min).
- Conditions involving an increased tendency or active bleeding.

- Third trimester of pregnancy

Clinical implication in Dentistry

Ibuprofen that have been approved by the US Food and Drug Administration (FDA) for over the
counter(OTC) analgesic. Due to its safety and available as OTC analgesic, ibuprofen is widely used for
managing pain in dentistry. The clinical indications reviewed by Pozzi & Gallelli (2011) that ibuprofen
could be used include endodontic pain management, wisdom tooth extraction or surgical removal,
pediatric dentistry, implant dentistry, orthodontic pain management, periodontal pain management and
many more. As for the use in oral surgery, management of pain after third molar removal is important
especially as most subjects are treated as day-cases. There is an increased need for effective and safe
analgesics that facilitate a rapid recovery. Analgesics with an anti-inflammatory action are effective in
controlling postoperative dental pain (Seymour & Walton, 1984) and ibuprofen is one of the many
medications that can provide good analgesia after the removal of impacted third molars (Cooper,
Schachtel, Goldman, Gelb, & Cohn, 1989). Numerous studies conducted in subjects with postoperative
dental pain after third molar surgery confirmed the analgesic effects of ibuprofen. The study of Seymour
suggested that a single dose of ibuprofen 400 mg provided significant pain relief in the early
postoperative period after third molar surgery (Seymour et al., 1998). In addition, Dionne even suggested
that pretreatment with a nonsteroidal anti-inflammatory drug, such as ibuprofen results in a suppression of
postoperative pain when compared to standard therapy without an increase in side effects (Dionne,

Campbell, Cooper, Hall, & Buckingham, 1983).

Tramadol with Acetaminophen Combination Tablet

Tramadol/acetaminophen tablet combines two analgesics, tramadol 37.5 mg and acetaminophen
325 mg. Tramadol and acetaminophen are both analgesics, but they possess different mechanism.
Tramadol directly acts on the central nervous system which bind to mu-opioid receptors, inhibiting
serotonin and adrenaline reuptake(Janssen Pharmaceuticals, 2014). Acetaminophen affects of both the
peripheral (COX inhibition) and central antinociception processes(Jozwiak- Bebenista & Nowak, 2014).
Combination of these two analgesic drugs with different mechanism of action provides better coverage of
the target site and may result in synergistic pain relief. This combination medication is used to manage

moderate to moderately severe pain (Frilcke, 2004).
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Tramadol

Tramadol, a synthetic, centrally acting analgesic agent used to treat acute and chronic moderate
pain, may be useful for the treatment of allodynia. Tramadol has two synergistic mechanisms of action. It
acts as a weak opioid agonist and an inhibitor of norepinephrine and serotonin reuptake in the CNS. The
chemical structure of tramadol is related to those of morphine and codeine. The action on the y-receptor
can be reversed with the opioid antagonist naloxone, which partially reverses the analgesic effect. The
inhibition of norepinephrine and serotonin reuptake is similar to the major action of many antidepressant
drugs and the minor action of alpha 2-agonists.
The chemical name for tramadol hydrochloride is (+)cis-2-[(dimethylamino)methyl]-1-(3 methoxyphenyl)

cyclohexanol hydrochloride(WHO, 2014). Its structural formula is:

Acetaminophen

Acetaminophen has antipyretic and analgesic reaction but no significant anti-inflammatory effect.
It has antipyretic and analgesic properties because it is more effective against enzyme for prostaglandins
biosynthesis in the central nervous system than those in the periphery. Acetaminophen is primarily
metabolized in the liver and the minor extent the intestine, it is metabolized predominantly by glucuronide
conjugation (approximately 60%) and sulphate conjugation (approximately 35%) and both excreted
mainly in urine. Paracetamol (Acetaminophen, N-acetyl-p-aminophenol) is a derivative of para-
aminophenol. The molecular weight of acetaminophen is 151.2. It is a moderately and lipid soluble weak
organic acid with Pka 9.5. The chemical structure for Acetaminophen is as follow (Jozwiak-Bebenista &

Nowak, 2014)
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Pharmacodynamic

Tramadol with acetaminophen combination tablet contains tramadol and acetaminophen.
Tramadol is centrally acting synthetic opioid analgesic. Two complementary mechanisms appear
applicable: activating the p-opioid receptor and acting as a serotonin—norepinephrine reuptake inhibitor.

Acetaminophen is a non-opiate, non-salicylate analgesic (Janssen Pharmaceuticals, 2014).

Pharmacokinetic

Absorption:

Tramadol is administered as a racemate and both the(+) and (-) forms of both tramadol and M1
are detected in the circulation. Although tramadol is rapidly absorbed, it has a slower absorption and
longer half-life when compared to acetaminophen. The absolute bioavailability of tramadol from tramadol
with acetaminophen combination tablet has not been determined. After oral administration of 100 mg
tramadol hydrochloride, the mean absolute bioavailability is approximately 75%. The peak plasma

concentration of racemic tramadol and M1 occurs at approximately two and three hours, respectively.

Acetaminophen is rapidly absorbed and almost complete in the small intestine. Peak plasma
concentration of acetaminophen occur within 1 hour and are not affected by co-administered with

tramadol (Janssen Pharmaceuticals, 2014).

Distribution:

The volume of distribution of tramadol was 2.6 and 2.9 L/kg in male and female subjects,
respectively, following a 100 mg intravenous dose. The binding of tramadol to human plasma proteins is
approximately 20% and binding also appears to be independent of concentration up to 10 yg/mL.
Saturation of plasma protein binding occurs only at concentrations outside the clinically relevant

range(Janssen Pharmaceuticals inc, 2014).
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Acetaminophen appears to be widely distributed throughout most body tissues except fat. Its
apparent volume of distribution is about 0.9 L/kg. A relative small portion (~20%) of acetaminophen is

bound to plasma protein(Jozwiak-Bebenista & Nowak, 2014).

Metabolism:

Tramadol is extensively metabolized after oral administration. The major metabolic pathways
appear to be N - and O -demethylation and glucuronidation or sulfation in the liver. The metabolism of
tramadol is extensively metabolized by a number of pathways, including CYP2D6 and CYP3A4. 30% of
the dose is excreted in the urine as unchanged drug, whereas 60% of the dose is excreted as
metabolites. In conclusion, tramadol is primarily metabolized in liver and mainly excreted by the kidney, in
which half-life of tramadol is approximately about 5-7 hours while acetaminophen has less half-life than
tramadol by two to three hours (Janssen Pharmaceuticals Inc, 2014)

Acetaminophen is primarily metabolized in the liver by first-order kinetics and involves three
principal separate pathways:

a) conjugation with glucuronide

b) conjugation with sulfate

c) oxidation via the cytochrome, P450-dependent

(Jozwiak-Bebenista & Nowak, 2014).

Excretion:

Tramadol and its metabolites are excreted mainly by the kidneys, with a cumulative renal
excretion (tramadol and metabolites) of approximately 95%. The plasma elimination half-lives of racemic
tramadol and M1 are approximately 5-6 and 7 hours, respectively, after administration of tramadol with

acetaminophen combination tablet.

The metabolites of paracetamol are mainly excreted in the urine. 90% of the dose administered is
excreted within 24 hours, mainly as glucuronide (60-80%) and sulfate (20- 30%) conjugates. Less than 9%
is eliminated unchanged in urine. Plasma half-life is 2-3 hours in adult(Janssen Pharmaceuticals Inc,

2014).
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Dosage

For the short-term (five days or less) management of acute pain, the recommended dose of
tramadol with acetaminophen combination tablet is 2 tablets every 4 to 6 hours as needed for pain relief,
up to a maximum of 8 tablets per day (Janssen Pharmaceuticals Inc, 2014). It is recommended to use the

lowest effectiveness dosage for the shortest duration consistent with individual patient treatment goals.

Drug Interaction

Tramadol is metabolized by CYP2D6 to an active metabolite which bind to p-receptor. Some
drugs such as amitriptyline, metoclopramide are inhibitors of CYP2D6. Tramadol also inhibits reuptake of
serotonin. Caution should be taken when co-administering tricyclic antidepressants and serotonin
reuptake inhibitors, because such a combination inhibits the metabolism of tramadol. It also increases the

risk of seizure and serotonin syndrome.

The use of metoclopramide as an antiemetic during tramadol therapy is also unfavourable.

Metoclopramide is a strong inhibitor of tramadol metabolism.

Tramadol increases the depressive action of hypnotics, benzodiazepine derivatives and

neuroleptics on the CNS. When co-administered with neuroleptics, it may cause seizures. Using tramadol

with hypotensive drugs increases the risk of hypotension. (Woroﬁ, 2008)
Pregnancy and Lactation
Teratogenic effects: Pregnancy category C

Tramadol has been shown to cross placenta. In animal study at very high dose of tramadol have
shown harmful effects in animal without causing malformation. There are no adequate and well-controlled
studies in pregnant women. It should not be used in pregnant women prior to or during labor unless the
potential benefits outweigh the risks.

Tramadol with acetaminophen combination tablet is not recommended for nursing mothers

because its safety in infants and newborns has not been studied. (Janssen Pharmaceuticals Inc, 2014)
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Adverse Effect

The mechanism of tramadol directly affects at y-opioid receptor and it may induce narcotic effect
both physical and psychological which may lead to the drug abuse and illegal usage. The report showed
that tramadol has lower narcotic effect than morphine and lower incidence rate of drug abuse than
codeine and pentazocine. Tramadol should be used with caution for the patient with history of drug
addiction and alcoholic who have higher risk of drug abuse and the patient who prolonged medication.
Drug withdrawal may occur upon the abrupt discontinuation or decrease intake of medications or

recreational use of drugs. The tapering of drug may be needed.

The most common adverse effects such as nausea/vomiting, headache, constipation, seizure,
drowsiness are similar to others opioid group. Over dosage can lead to respiratory depression,
drowsiness, constricted pupil, tachycardia, hypertension, and nausea/vomiting. Tramadol can cause more
seizure than other opioid group but less common of respiratory depression. The most severe complication
is hypotension. Patient who undergoes renal impairment and extensive CYP2D6 metabolizer has
increased risk of tramadol effect. Tramadol should not be used during pregnancy unless the benefit

outweighs the risk to the fetus. It is categorized as pregnancy category C (Moore,1999).

Clinical implication in Dentistry

Tramadol is the first line drug of centrally acting analgesic that may be a useful alternative to the
opioid analgesic. It is usually used for moderate chronic pain in oral surgery patient which has similar
therapeutic effect to codeine 60 mg, but less therapeutic effect than opioid combination such as
aspirin/codeine or acetaminophen/codeine. Tramadol is useful alternatively for the patient that has acute
pain with gastrointestinal side effect which is contraindicated for NSAIDs and in case of opioid

combination that is not well tolerated or contraindicated (Moore, 1999).

According to the study of Robert Wood Johnson, in 2001, the purpose of study was to compare
the analgesic efficacy of tramadol with acetaminophen combination tablet (75 mg/650 mg) to those of
tramadol 75 mg, acetaminophen 650 mg and ibuprofen 400 mg alone. The study shows that tramadol with
acetaminophen combination tablet was superior to tramadol or acetaminophen alone with respect to pain
relief and pain intensity. It also shows that adverse reaction was generally transient, mild to moderate in
severity. Tramadol with acetaminophen combination tablet is more effective and well tolerated for treating

acute pain, rapidly acting, and long duration (Medve, Wang, & Karim, 2001).

According to the study of Young-Soo Jung, Hyung-Jun Kim in 2004, the purpose of study was to

compare the analgesic onset and efficacy between tramadol 75 mg/acetaminophen 650 mg combination
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tablet and combine treatment of codeine 20 mg/acetaminophen 500 mg /ibuprofen 400 mg in third molar
surgery. The study demonstrates no significant difference between two groups in early observation period
(0-4 hours), but during the last interval (4-6 hours), the combination treatment of
codeine/acetaminophen/ibuprofen has significantly greater efficacy in pain relief. For the onset of action,
the difference between two groups were not statistically significant. They also suggested that
tramadol/acetaminophen combination tablet provides rapid onset and effective analgesia in acute

postoperative pain control (Jung et al., 2004).
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Chapter 3

Materials and Methods

3.1 Sample Size Calculation
From our pilot study
Where...

n, = the sample size required in each group (double this for total sample)
2

2(za + zﬁ)zo
2

(=1, -9)

p = mean of the TOTPARG of the tramadol/acetaminophen combination tablet
1

=10.6

u = mean of the TOTPARS of the ibuprofen

2

=134
Zo = Z0.05 = 1.645 for one-sided study
Zg = Z0.20=0.84
O = standard deviation = 4.55
O = the mean difference clinically significant = 0
n. = 33 foreach group
n = 66

Inclusion and Exclusion Criteria
Inclusion Criteria

1. Healthy subject aged between 18 to 40 years old with moderate or severe pain resulting from oral

surgery involving surgical removal of impacted third molar which requires overlying bone removal

and tooth sectioning.

2. All subject had to be able to understand and communicate with the observer and be able to carry

out the study procedure.



Exclusion Criteria

1. Subjects, who are allergic to tramadol, acetaminophen, ibuprofen or articaine.

2. Subjects, who are on medications; tramadol, acetaminophen or ibuprofen within 2 weeks.

3. Subjects, who have severe systemic disease such as alcoholism, asthma, anemia, cirrhosis,
gastrointestinal tract toxicity, hepatotoxicity, liver disease, respiratory depression, renal
dysfunction, seizure, thrombosis or ASA Ill, IV, V, VI

4. Subjects, who are pregnant or breastfeeding.

3.2 Materials

Trade name : Ultracet®

Formulations : Tramadol HCI 37.5mg, acetaminophen 325mg
Manufacturer : Janssen Pharmaceuticals, Inc.

Country : Korea

Trade name : Coprofen®
Formulations : Ibuprofen 400 mg
Manufacturer : Community Pharm PCL

Country : Thailand

3.3 Method
3.3.1 Study Design

This study were conducted in Department of Oral Surgery, Faculty of Dental Medicine,
Rangsit University. The study protocol and consent form were approved by the Human Ethics
Committee of Rangsit University. This double-blinded, controlled study which both subjects and
surgeons were blinded. Difficulty index for removal of impacted mandibular third molar described
by Pederson were assessed before surgery(Table 1). The subjects underwent a lower third molar
surgical removal which required overlying bone removal and tooth sectioning under 4% articaine
with epinephrine 1:200,000. With a randomized block design, either tramadol
37.5mg/acetaminophen 375 mg combination tablet(Tr/Ac) or ibuprofen 400 mg(lbu) was

prescribed after the surgery.
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Table 1. Difficulty index for removal of impacted mandibular third molars described by Pederson

Classification Value
Angulation Mesioangular 1
Horizontal/transverse 2
Vertical 3
Distoangular 4
Depth Level A 1
Level B 2
Level C 3
Ramal relationship Class 1 1
Class 2 2
Class 3 3
Difficulty index Very difficult 7-10
Moderately difficult 5-6
Slightly difficult 3-4

3.3.2 Data collection

When the pain was initiated, pain intensity was recorded on a numeric pain rating scale of
0-10 (0= None, 1-3= Mild, 4-6= Moderate, 7-10= Severe) and prescribed dose was taken (fig 1).
This score was defined as a baseline pain. Subjects with “moderate” to “severe” pain were
included in the study while subjects with no or mild pain were excluded. Then, the pain intensity

was recorded hourly for the period of 6 hours after drug administration.

012(|34|561‘7891P
None Mlild Mode]rate Se\!rere

Fig.1 A numeric pain rating scale of 0-10 (0= None, 1-3= Mild, 4-6= Moderate, 7-10= Severe)

18



19

One hour after drug administration, subjects were asked to measure how much pain was
alleviated in the pain relief scale. The pain relief was recorded on 5-point scale rated from 0-4 (0= None,
1= A little relief, 2= Some relief, 3= A lot of relief, 4= Complete relief) (Fig 2). The pain relief score was

then recorded hourly for the period of 6 hours as well.

0 1 2 3 4
None Little Some A lot Complete

Fig. 2 The pain relief scale of 0-5 (0= None, 1= A little relief, 2= Some relief, 3= A lot of relief, 4= Complete

relief)

At the end of the study, subjects were asked to assess their overall satisfaction by comparing
between the positive effect (analgesia) and the negative drug effects (side effects) of the study drug. The
overall satisfaction was recorded as a global assessment score on 5-point scale (1= Poor, 2= Fair, 3=

Good, 4= Very good, 5= Excellent) (Fig 3).

2 4 5
Poor Fair Good Very Excellent
good

Fig. 3 The overall satisfaction was recorded on 5-point scale (1= Poor, 2= Fair, 3= Good, 4= Very good,

5= Excellent)

Following a single dose of medication, if the subjects was experiencing the adverse drug reactions,

the effects were reported in checkboxes which gathered from commonly experienced side effects of the
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medications in which the subjects can choose more than one of the following; nausea, vomiting,
headache, stomachache, constipation, diarrhea, palpitation, dizziness, drowsiness, difficulty breathing,
hallucination, muscle spasm, rash or urticaria, and gastrointestinal irritation. These adverse drug reactions
were recorded throughout the 6-hour period after the intake of study drug.

However, during the observation period of 6 hours, if the subject did not experience pain relief or
cannot tolerate the pain intensity after taking the study drug, subjects can take supplemental analgesics
and need to record additional data. The pain relief was set as "0" and the pain intensity score was set to
pain intensity immediately prior to supplement medication. Also, the remedication time were recorded.
Global assessment was recorded immediately prior to taking supplemental analgesics as well. As for the
name and dosage of supplemental analgesics, only acetaminophen 500 mg tablet was indicated. After
observation period of 6 hours, a standard regimen can be taken without having to record the additional

data.

3.3.3 Data Analysis
The total pain relief (TOTPAR) and sum of pain intensity difference (SPID) were calculated and

used as the primary efficacy endpoints.

Total Pain Relief of 6 Hours (TOTPARG)
TOTPAR is a time-weighted measure of area under the curve (AUC) or total area under the pain
relief curve and is a summary measure that integrates serial assessments of a subject’s pain over the

duration of the study. The formulation is as follows:
PAR, = pain relief score at time,
time, = time in hours

TOTPAR =) [PAR x (time,- time_,)]

Sum of Pain Intensity Differences of 6 Hours (SPID6)

SPID is a strategy for combining relief magnitude and duration in a single score. It is calculated by
the sum of the time-weighted pain intensity difference (difference between current pain and pain at
baseline) multiplied by the interval between ratings. For SPID6, pain intensity is assessed by the subject at
t=0 (baseline, beginning of the pain episode), 1, 2, 3, 4, 5 and 6 hours after each dose of study

medication during each breakthrough pain episode.

The pain intensity difference (PID) is defined as the difference in pain intensity at the various time

points versus time 0 (baseline). SPID scores are calculated as follows :
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Pain intensity difference (PID,) = P!

at baseline ~ Pl attime t

SPID =) [PID, x (time~time,_, )(h)]

The study was designed to include 66 subjects who were qualified according to the criteria.
Statistical analysis was done using IBM SPSS Software Version 24. To compare the differences between
two groups, TOTPARG and SPID6 of Tr/Ac and lbu were tested for statistical significance using Wilcoxon
rank sum test. Global assessment was analyzed using the chi-square test. Furthermore, mean TOTPAR
and SPID scores were calculated for the intervals from 0 to 2 hours, 2 to 4 hours, and 4 to 6 hours. The

level of confidence is accepted at 95% (p<0.05).
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Chapter 4

Results

4.1 Demographic and Baseline Characteristics

Sixty-six subjects were included and block randomized equally to receive two
different medications. Of 66 subjects, 33 subjects were prescribed with tramadol 37.5
mg/acetaminophen 325 mg combination tablet (Tr/Ac) while ibuprofen 400 mg tablet (lbu)
was given to other 33 subjects. All in Tr/Ac group and Ibu group were similar in sex, average
age, average weight, duration of surgical procedure, difficulty index for the surgical removal
(Table 2). Most of the subjects in Tr/Ac and Ibu group were female with ages range from 18-
40 years old, and average age is 23.36 years old for Tr/Ac group and 23.97 years old for Ibu
group.The duration of the surgical procedure was 33.55 minutes for Tr/Ac group and 35.73
minutes for Ibu group. The difficulty index for the surgical removal for both groups fell into
difficulty index 5, which is moderately difficult described by Pederson. Mean baseline pain

scores were 6.85 in the Tr/Ac group and 6.55 in the Ibu group.



Table 2. Demographic characteristics and baseline pain intensity.

Tr/Ac Ibu
Characteristics
(n = 33) (n = 33)
Sex, number Female(%) 24(72.73) 22(66.67)
Male(%) 9(27.27) 11(33.33)
Age, years Mean 23.36 £ 4.49 23.97 £ 4.31
Range 18-40 18-40
Duration of surgical Mean 33.55 + 16.15 35.73 + 23.62
procedure, mins Range 13-90 12-120
Difficulty index Mean 5.06 £ 0.78 5.00£1.73
Range 4-7 3-8
Baseline pain 4 1 4
intensity* S 6 6
6 7 9
7 7 5
8 8 3)
9 3 5
10 1 1
Mean 6.85+1.46 6.55%£1.73

Tr/Ac = Tramadol 37.5 mg/Acetaminophen 325 mg; Ibu = Ibuprofen 400 mg.
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4.2 Efficacy Evaluation
Total Pain Relief Scores of 6 Hours (TOTPARG)
After the 6-hour observation period, the means of TOTPARG were 11.61+4.61 and

13.18+4.60 in the Tr/Ac group and the Ibu group respectively. The mean of TOTPAR6 showed
higher value in Ibu group but the differences between two study groups were not statistically
significant (p >0.05). Also, the means of TOTPAR at the 2-hour interval of 0- 2 hours, 2 - 4
hours, and 4 - 6 hours in Ibu group were greater than Tr/Ac group but the differences were

not statistically significant (p >0.05) (Table 3).

Table 3. The total pain relief (TOTPAR) at 2-hour interval and the total pain relief

of 6 hours(TOTPAR®G) after drug administration.

Tr/Ac Ibu p value
(n = 33) (n = 33)
TOTPAR
0-2 Hours 3.44 +1.87 4.03+1.89 0.198
TOTPAR
2_4 Hours 3.85+1.82 4.61+1.87 0.097
TOTPAR
4-6 Hours 4.30 £ 1.89 4.55+2.03 0.529
TOTPARG 11.61 + 4.61 13.18 £ 4.60 0.111

Tr/Ac = Tramadol37.5 mg/Acetaminophen 325 mg; Ibu = Ibuprofen 400 mg.

p > 0.05, Wilcoxon rank sum test
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Sum of Pain Intensity Differences of 6 Hours (SPID6)
The means of the SPID6 were 19.76+11.43 in Tr/Ac group and 20.27+ 10.37 in lbu

group. The difference between two groups was not statistically significant (o >0.05). In
addition, the means of SPID at the 2-hour interval of 0- 2 hours, 2 - 4 hours, and 4 - 6 hours
were similar in both groups. No statistically significant difference was shown in these

variables (Table 4).

Table 4. The sum of pain intensity difference (SPID) at 2-hour interval and the sum

c;‘ pain intensity difference of 6 hours(SPID6) after drug administration.

Tr/Ac Ibu p value
(n = 33) (s 3)
SPID
0-2 Hours 5.565+4.35 5.64 + 3.54 0.832
SPID
2-4 Hours 6.64 + 3.67 712 +4.02 0.767
SPID
4-6 Hours 7.58 +£4.32 7.52 +4.46 0.908
SPID6 19.76 £ 11.43 20.27 £10.37 0.773

Tr/Ac = Tramado 137.5 mg/Acetaminophen 325 mg; Ibu = Ibuprofen 400 mg.

p > 0.05, Wilcoxon rank sum test
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Global Assessment

At the end of the study, none of subjects used the supplement drug within of 6-hour
observation period. In each group, 29 (87.88%) of subjects rated their overall global
assessment for their assigned medication as good or better. While 4 (12.12%) of subjects in
each group rated fair. None of the subjects rated poor in an overall global assessment.
There was a greater number of subjects who rated very good or excellence in Ibu group, but

the different was not statistically significant(p>0.05) (Figure 4).

Fig. 4 The overall satisfaction of the subjects after studied medication of either Tr/Ac or lbu
was taken. The chart shows that the proportion of subjects rating the medication as very
good and excellent in Ibu group was statistically significant greater than Tr/Ac group (p>

0.05, Chi square test)

Overall satisfaction

60
50
40

30

% of subjects

20
1212 1212

6.06
10 3.03

Poor Fair Good Very good Excellence

] Tr/Ac Ibu



27

4.3 Safety Evaluation

All enrolled subjects were included in the safety analysis. There were 12 (36.37%) of
the subjects in Tr/Ac group and 7 (21.21%) of the subjects in Ibu group who encountered at
least one adverse effect. This difference was not statistically significant (0>0.05). Some
subjects reported more than one event of adverse effect. Affected subjects in Tr/Ac group
reported 22 events, while affected subjects in lbu group reported 9 events of adverse effect.
The overall reported events of adverse effect in Tr/Ac group was significantly higher than Ibu
group (p<0.05). Drowsiness was the most frequently occurred adverse effect experienced in
both groups. There were 8 (24.24%) of 33 subjects in Tr/Ac group and 5 (15.15%) of 33
subjects in Ibu group who suffered from drowsiness. Dizziness was experienced in 5 of the
subjects in Tr/Ac group but not experienced in Ibu group. Thus, there was a statistically
significant difference in the incidence of dizziness between the two groups(p<0.05). In this
study, no serious adverse event was reported in both of the study groups (Table 5).

Table 5. Adverse effects considered probably related to study drug

Tr/Ac Ibu p
Adverse effects (33 Subjects) (33 Subjects) value
Events % Events %

Dizziness 5/33 15.15 0/33 0 0.020*
Nausea/Vomiting 4/33 1212 1/33 3.03 0.163
Drowsiness 8/33 24.24 5/33 15.15 0.353
Headache 3/33 9.09 1/33 3.03 0.302
Tremor 1/33 3.03 0/33 0 0.314
Stomachache 1/33 3.03 0/33 0 0.314
Constipation 0/33 0 2/33 6.06 0.151
Total number 22 - 9 - 0.001*
of events

Total number 12/33 36.36 7/33 21.21 0.174
of subjects

* p <0.05, Chi Square test.
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Chapter 5

Discussion and Conclusion

5.1 Discussion

Some studies have shown analgesic efficacy of tramadol 75 mg/acetaminophen 650 mg in oral
surgery (Medve, et al., 2001; Yung, et al., 2004, Fricke, et al, 2004). In many clinical situations, a lower
dosage was preferred due to decreased the adverse effects. Thus, analgesic efficacy study of
tramadol/acetaminophen in lower dose was conducted. In this randomized, double-blind, parallel group
study was designed to evaluate the analgesic efficacy of a single dose of tramadol 37.5
mg/acetaminophen 325 mg compared with 400 mg ibuprofen after mandibular third molar surgery.

Although pain after oral surgery can persist for several days and the peak pain intensity is within
a day after surgery (Seymour et al., 1985). Assessment period in this study is 6 hours after drug
administration due to the recommended interval dosing of both drugs (MIM, 2017) and we think that a
longer period of study is likely to get poor compliance in the data collection.

There are several tools used for pain assessment in post-operative analgesic clinical study, such
as pain intensity and pain relief. To reduce the number of variables analyzed in analgesic trial,
summarization of pain intensity or pain relief for relevant period of time were calculated (Stubhaug &
Breivik, 1995). For the purpose of reducing the confounding factors such as many surgeons, baseline
pain intensity or level of difficulty index of procedure in this study, therefore, SPID and TOTPAR were
analyzed. Even though, in this study showed that Ibu achieved higher value in most variables. No
statistically significant difference was shown in our primary outcome variables. The results of TOTPAR
were consistent with SPID. Accompany with the absence of statistical difference allow us to conclude that
the analgesic efficacy between both groups were similar.

In a study by Li-Wan-Po et al.(2013) stated that the absence of need for supplement medication
is a reliable outcome measure in the evaluation of acute pain relief. In this study, supplement medication
was readily available but none of subjects needed for supplement medication. That implied the sufficient
of analgesic efficacy of the medications in mandibular third molar surgery.

In dental pain study by Frick et al. (2004) showed that the most frequent adverse effect of
tramadol were dizziness, nausea and vomiting commonly reported (32.7%, 22.2% and 18.3%,
respectively). In our study, drowsiness was the most frequently adverse effect reported in both groups.

This finding are consistent with the study of Feng-Sheng Lin et al in pain control after implantation of an
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intravenous access device which showed the most frequent adverse effect of tramadol/acetaminophen
was drowsiness(13.79%). While the incidence of dizziness in our study was the second most frequently
reported in only in Tr/Ac group and significantly greater than those in Ibu group. Many studies showed
that tramadol were relatively free of serious adverse effects associated with conventional opioid. It is
considered a safe medication (Rauck et al.,1994; Scott & Perry, 2000). It is an acceptable alternative even
in elderly patients with chronic pain (Rauck et al., 1994). In this study, there was no reported of serious
adverse effects associated with conventional opioids or conventional NSAIDs. We can conclude that the
recommended dose of tramadol/acetaminophen appears to be safe in short-term use.

Even though adverse effects of Tr/Ac in this study were encountered greater than previous
studies (Medve et al, 2001; Jung et al, 2004; Lin et al, 2012). All the subjected were well tolerated with
their medication. None of the subjects in both groups rated poor in global assessment score and mostly
rated their condition as good or better. It implied that they were satisfied with their assigned medication.

Tramadol/acetaminophen is associated with adverse effect seen in opioid. Respiratory
depression with tramadol/acetaminophen is less common, but serious. Tramadol/acetaminophen has less
risk of respiratory depression than other opioid analgesics. However, it should be used cautiously in
patients with respiratory impairment, e.g. asthma, chronic obstructive pulmonary disease and sleep
apnea.

Tramadol/acetaminophen is generally considered to have a very low risk of dependence and
abuse. There have been case reports of dependence and withdrawal after long-term use. Most cases of
individuals who abused tramadol had been in patients with a previous history of substance abuse. In
order to reduce incidence of drug dependence, patient's medication history must be carefully reviewed.

Many adverse effects commonly occur and may interfere with daily activities. Due to its sedative
effect, which may affect a person’s ability to drive or operate machinery. Patient should be advised to
avoid driving or operating machinery while taking this medication.

The Food and Drug Administration (FDA) is restricting the use of tramadol and all tramadol-
containing products in children. This medication may cause serious risk, including for slowed or difficult
breathing and death. Thus, tramadol/acetaminophen is contraindicated in children under 12 years. Also,
children younger than 18 years of age who recently had surgery to remove tonsils or adenoids is
contraindicated. Because of these serious adverse effects, the use of this medication in breast feeding
women is not recommended.

In pregnancy, acetaminophen has demonstrated efficacy and apparent safety in all stages of
pregnancy in standard therapeutic doses. It has been used without increasing risks of congenital
anomalies or adverse pregnancy outcomes. While, studies describing the use of tramadol in human
pregnancies are limited. However, this drug has been used in therapeutic doses by pregnant women for

many years and have not been associated with an increase incidence of birth defects. The main concern
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about tramadol is that persistent use may lead to dependence and tolerance in the mother with resultant
withdrawal. It should be used during pregnancy only if the potential benefit justifies the potential risk to
fetus. If necessary, tramadol/acetaminophen may be used as an alternative pain management in certain
conditions such as the pain is unresponsive to other analgesics or third trimester of pregnancy which
NSAIDs are contraindicated. A smaller dosage of tramadol/acetaminophen may be administered at
infrequent intervals. Patients should avoid prolonged use because of the risk of fetal addiction and

withdrawal syndrome in the neonatal period.

5.2 Conclusion

Tramadol/acetaminophen is potent analgesics used for moderate to severe pain control. Itis
associated with a low risk of serious adverse effect. The potential for abuse and dependence is low.
Therefore, it is generally considered to have a much better safety profile than other opioid analgesics.
Other opioid-like effects occur commonly at normal dose, including drowsiness, dizziness, nausea and
vomiting. Thus, it should be used with caution and patients should be informed about adverse effects. It is
recommended to only use this medication in adult and should not be used in children. It should not be
used during pregnancy unless potential benefit outweighs the potential risk to fetus. It should be
prescribed only if other analgesics are inadequate or contraindicated. The lowest beneficial dose is
recommended. Treatment should be short and intermittent.

In this study, it should be noted that the dose of tramadol 37.5 mg/acetaminophen 375 mg
combination tablet provides good analgesic efficacy in oral surgery and did not induce serious adverse
effects. Thus, it could be alternatively prescribed under certain indications in which conventional NSAIDs

are contraindicated.

5.3 Suggestion

The limitation of this study is the short-term of treatment. Some adverse reactions may not appear
in the short period of treatment. Therefore, we suggest to conduct a clinical trial of analgesic efficacy of
tramadol 37.5 mg/acetaminophen 325 mg in a longer period of treatment in further study to assess the
efficacy and safety profile. In our study design involves treating established acute pain. Another
suggestion in further study is treating pain before it occurs.

Tramadol/acetaminophen has proved to be an effective and well tolerated analgesics. However,
it should be used when acetaminophen or NSAIDs is inadequate or contraindicated. It should be used
cautiously in patients with impaired respiratory function, pregnancy, and history of drug abuse. Patient
factors should be carefully considered and medication history must be carefully reviewed before

prescribing.



31

References

Abbot Australia Pty Ltd. (2012). Product information: Brufen tablets and syrup. Retrieved from
https://gp2u.com.au/static/pdf/B/BRUFEN-PI.pdf

Becker, D.E., & Phero, J.C. (2005). Drug Therapy in Dental Practice: Nonopioid and Opioid Analgesics.
Anesthesia Progress, 52, 140-149.

Black, R. D., & Hill, D. A. (2003). Over-the-Counter Medications in Pregnancy. American Family Physician,
67(12), 2517-2524.

Borges, M.S. (2008). Clinical management of nonsteroidal anti-inflammatory drug hypersensitivity. World
allergy Organ Journal, Feb, 1(2), 29-33.

Busha, R., & Aslam, N. (2010). An overview of clinical pharmacology of ibuprofen. Oman Medical Journal,
25(3),155-1661.

Castillo, M., Lam, Y. W., Dooley, M. A., Stahl, E., & Smith, P. C. (1995). Disposition and covalent binding of
ibuprofen and its acyl glucuronide in the elderly. Clinical Pharmacology and Therapeutics, 57(6),
636-644. Abstract retrieved Feb 28, 2018, from Pubmed database.

Catella-Lawson, F., Reilly, M. P., Kapoor, S. C., Cucchiara, A. J., DeMarco, S., Tournier, B., et al. (2001).
Cyclooxygenase inhibitors and the antiplatelet effects of aspirin. The New England Journal of
Medicine, 345(25), 1809-1817. doi:10.1056/NEJM0a003199

Chou, R., Helfand, M., Peterson, K., Dana, T., & Roberts, C. (2006). Drug Class Review: Cyclo-oxygenase
(COX)-2 Inhibitors and Non-steroidal Anti-inflammatory Drugs (NSAIDs): Final Report Update 3.
[Internet]. Portland (OR): Oregon Health & Science University; 2006 Nov. Available from:
https://www.ncbi.nim.nih.gov/books/NBK10620/

Cicero,T.J., Adams, E.H., Geller, A., et al.(1999). A postmarketing surveillance program to monitor
Ultram® (tramadol hydrochloride) abuse in the United States. Drug and Alcohol Dependence,
57,7-22

Cooper, S. A., Schachtel, B. P., Goldman, E., Gelb, S., & Cohn, P. (1989). Ibuprofen and acetaminophen
in the relief of acute pain: a randomized, double-blind, placebo-controlled study. The Journal of
Clinical Pharmacology, 29(11), 1026-1030.

Dionne, R. A., Campbell, R. A., Cooper, S. A., Hall, D. L., & Buckingham, B. (1983). Suppression of
postoperative pain by preoperative administration of ibuprofen in comparison to placebo,
acetaminophen, and acetaminophen plus codeine. The Journal of Clinical Pharmacology, 23(1),
37-43.

Fricke, J.R., Hewitt, D.J., Jordan, D.M., Fisher, A., & Rosenthal, N.R. (2004). A double-blind placebo-
controlled comparison of tramadol/acetaminophen and tramadol in patients with postoperative

dental pain. Pain, 109(3), 250-7.



32

Food and Drug Administration (2018). FDA Drug Safety Communications: FDA restricts use of prescription
codeine pain and cough medicines and tramadol pain medicines in children; recommends
against use in breastfeeding women. Viewed 5 July 2018
https://www.fda.gov/Drugs/DrugSafety/ucm549679.htm

Grond, S. & Sablotzki, A. (2004). Clinical pharmacology of tramadol. Clinical Pharmacokinetics, 43(13),
879-923.

Hass, D.A. (2002). An update on analgesics for management of acute postoperative dental pain. Journal
of the Canadian Dental Association, 68(8), 476-82.

Janssen Pharmaceuticals, Inc. (2014). Full prescribing information of ultracet. Retrieved from
http://www.janssen.com/us/sites/www_janssen_com_usa/files/products-documents/ultracet.pdf

Jozwiak-Bebenista, M., & Nowak, J. Z. (2014). Paracetamol: mechanism of action, applications and safety
concern. Acta Poloniae Pharmaceutica, 71(1), 11-23.

Jung, Y. S., Kim, D. K., Kim, M. K., Kim, H. J., Cha, I. H., & Lee, E. W. (2004). Onset of analgesia and
analgesic efficacy of tramadol/acetaminophen and codeine/acetaminophen/ibuprofen in acute
postoperative pain: a single-center, single-dose, randomized, active-controlled, parallel-group
study in a dental surgery pain model. Clinical Therapeutics, 26(7), 1037-1045.

Koren, G., Florescu, A., Costei, A.M., Boskovic, R., & Moretti, M.E. (2006). Nonsteroidal antiinflammatory
drugs during third trimester and the risk of premature closure of the ductus arteriosus: a meta-
analysis. Annals of Pharmacotherapy, May, 40(5),824-9.

Kowaslski, M.L. & Makowska, J.S. (2015). Seven Steps to the Diagnosis of NSAIDs Hypersensitivity: How
to Apply a New Classification in Real Practice? Allergy, Asthma & Immunology Research,
7(4),312-320.

Li-Wan-Po, A., Chen, S., Peterson, B., & Wang, Y. (2013). No need for rescue medication (NNR) as an
easily interpretable efficacy outcome measure in analgesic trials: validation in an individual-
patient meta-analysis of dental pain placebo-controlled trials of naproxen. Journal of Clinical
Pharmacy and Therapeutics, 38(1), 36-40.

Lin, F.S,, Lin, W.Y., Lai, C.H., et al. (2012). Analgesics efficacy of tramadol/acetaminophen and
propoxyphene/acetaminophen for pain relief of postoperative wound pain. Acta Anaesthesiol
Taiwan, 50,49-53.

Mazaleuskaya, L.L., Thekena, K.N., Gong, L., Thorn, C.F., FitzGerald,G.A., Altman,R.B., et al. (2015).
PharmGKB summary: ibuprofen pathways. Pharmacogenetics and Genomics, 25(2), 96-106.
doi:10.1097/FPC.0000000000000113.

Medve, R. A., Wang, J., & Karim, R. (2001). Tramadol and acetaminophen tablets for dental pain.
Anesthesia Progress, 48(3), 79-81.

MIMS Thailand 2017, MIMS online, viewed 20 December 2017, http://www.mims.com/thailand/drug/



33

Moore, P. A. (1999). Pain management in dental practice: tramadol vs. codeine combinations. Journal of
American Dental Association, 130(7), 1075-1079.

Neunzig, I., Gohring, A., Dragan, C. A., Zapp, J., Peters, F. T., Maurer, H. H., & Bureik, M. (2012).
Production and NMR analysis of the human ibuprofen metabolite 3-hydroxyibuprofen. Journal of
Biotechnology, 157(3), 417-420. doi:10.1016/j.jbiotec.2011.12.016

Ong, C. K., Lirk, P., Tan, C. H., & Seymour, R. A. (2007). An evidence-based update on nonsteroidal anti-
inflammatory drugs. Clinical med and research, 5(1), 19-34. doi:10.1067/moe.2001.115722

Ong, K. S., & Seymour, R. A. (2003). Maximizing the safety of nonsteroidal anti-inflammatory drug use for
postoperative dental pain: an evidence-based approach. Anesthesia Progress, 50(2), 62-74.

Park, K.-L. (2016). Which factors are associated with difficult surgical extraction of impacted lower third
molars? Journal of the Korean Association of Oral and Maxillofacial Surgeons, 42(5), 251-258.
http://doi.org/10.5125/jkaoms.2016.42.5.251

Penarrocha, M., Sanchis, J. M., Saez, U., Gay, C., & Bagan, J. V. (2001). Oral hygiene and postoperative
pain after mandibular third molar surgery. Oral Surgery, oral medicine oral patholology, oral
radiology, and endodontics, 92(3), 260-264. doi:10.1067/moe.2001.115722

Pozzi, A., & Gallelli, L. (2011). Pain management for dentists: the role of ibuprofen. Annali Di
Stomatologia(Roma), 2(3-4 Suppl), 3-24.

Rainsford, K. D. (2009). Ibuprofen: pharmacology, efficacy and safety. Inflammopharmacology, 17:275—
342. doi 10.1007/s10787-009-0016-x

Rainsford, K. D. (2011). Fifty years since the discovery of ibuprofen. Inflammopharmacology, 19(6), 293-
297. doi:10.1007/s10787-011-0103-7

Rainsford, K. D. (2012). Ibuprofen: Pharmacology, Therapeutics and Side Effects: Springer Basel.

Rainsford, K. D. (2015). Safety and Efficacy of Non-prescription, Over-the-Counter (OTC) lbuprofen, in
Ibuprofen: Discovery, Development and Therapeutics (ed K.D. Rainsford) (K. D. Rainsford & M.
C. Powanda Eds.): Springer Netherlands.

Rauck, R.L., Ruoff, G.E., & McMillen, J.I. (1994). Comparison of tramadol and acetaminophen with codein
for long-term pain management in elderly patients. Current Therapeutic Research, 55(12),1417-
1431,

Scott, L.J. & Perry, C.M. (2000). Tramadol: a review of its use in perioperative pain. Drugs ,60(1), 139-76.

Seymour, R. A., & Walton, J. G. (1984). Pain control after third molar surgery. International Journal of Oral
and Maxillofacial Surgery, 13(6), 457-485.

Seymour, R. A, Frame, J., Negus, T. W., Hawkesford, J. E., Marsden, J., & Matthew, |. R. (1998). The
comparative efficacy of aceclofenac and ibuprofen in postoperative pain after third molar

surgery. British Journal of Oral and Maxillofacial Surgery, 36(5), 375-379.



34

Seymour, R.A., Meechan, J.G., & Blair, G.S. (1985). An investigation into postoperative pain after third
molar surgery under local anaesthesia. British Journal of Oral Maxillofacial Surgery, 23(4), 10-5.

Stubhaug, A., & Breivik, H. (1995). Post-operative analgesic trials: some important issues. Bailliere’s
Clinical Anaesthesiology, 9,555-84.

The National Pharmaceutical Council. (2001). Pain: Current Understanding of Assessment, Management,
and Treatments. Washington, DC:NPC

World Health Organization. (2014). Tramadol Update Review Report. 6(1), 15-16

Woroﬁ, J., Filipczak-Bryniarska, I., & Wordliczek , J. (2008). Undesirable drug interaction in palliative
medicine. Advance in Palliative Medicine, 7(2), 81-88.

$1TNAANPLNEN LANT 132 AAUTLARN 1799 i1 12 a9duN 4 RewnAn 2558.






36

aa UINANA &

ALUZUINTADLLLILIFALINNN

1. Lﬁ'@fﬁﬂLﬁ'-‘mﬂqm‘lﬁwﬂaué@m@uﬁmmﬁmewzﬁumwLﬁuﬂqmlummzfu Svusliiazunuui 0-10 Tnedl 0 = lafsdn
thniag uaz 10 = Lhaaniig wazaniulisULsznuAaaRiangld 1 win Whenauineaniiiulssnuen
2. N1 daluanieaniussznuen Widszidiu aunssisasy 6 42l
1. szdumuiLLe fvuapziuud 0-10
2. szAUMTUIIMIANELLLA Lﬁ'ﬂL'ﬁﬂuﬁ"‘uﬂq’m}ﬁnﬁqmﬁ@u%ﬂﬂi:mum fvnazuuudl 0-4 Toe 0 =
meLn uaz 4 = metaain
3. wisnasy 6 Faluliilszdiupuitanalalpasuesnisien Tnedfiausagntesnsussmananiutlandioy
funadinAeseesen fvuapziuwd 0-5 Taefi 0 = usl uaz 5 = sanidox
4. wnAnuainaAesrecen 1 TsuAemang X niindenasstienniafiAeay (@aunsniaentdvanedie)

5. melu 6 gu.fegludeanairemisindds frdianinuassieansmiuedia Wiudssniugawismaiues 500 mg

1 Win WheNTaTuAnna I IMuELiLAEEy

a

= va © a
L’J'R'Wlﬂ'uvl“llL‘J‘NLQU‘IJ'W]LLRZL?NH‘HEI’] LIV 4 Uu.

(@137 0)

s (=3
szAUANNLAULaA
Y W SN TN TR SN T R e B
[T
0 1 2 3 4 5 6 7 8 9 10
PO vet Una AN
dalaei 11980 w
szAuAMNIAULan SEAUNITUSTIYNAMNALLLRA
T T s O O B 0 | |
LI AL L B I I |l— ‘ {~ |
01+ 2 3 4§66 7 89 10 l .
- » ’
lian oo nwnen o L-Con Fees N ,
daluefl 2 1m0 .
szAuAMNAULan FEAUNITUTTIVNAMNALLLRA
T T T N SO N O A | | | | |
[T T | | | | I
01 2 3 4 5 6 7 89 10
L] ] ] » .
e L/ . wahe  wehe
Laas  den Uhwinen N raus [ P Ve v »im




37

daluai 1m0 o w

] 1 [ k4 1 vas a
winmslu 6 10, inuldarunsanuanuaudanls viulasullsemuengsa o an

ar [=3 s (=3
seAuAMNAULan SEAUMSUSSIMNIAMNLALLA
Ly v v 9090900900 ] | | | |
LI L LI N B I | | | |
01 2 3 45 6 7 89 10
. . ] » .
. vau e L U s - .
IL..\U uen thnaem NN e | S Ve - rov
daluadi 4 80w
ar (=3 ar (=3
sEAuANNALLIn FEAUNTUTTINNAMNLALLIA
TR T T TN N M N |
LI LN X ‘I Y[ ‘I I
01234567889 10 _ ! ! ! !
Lise  ven thunen » -‘ f -:\..-
daluei 5081w
s (3 a (=3
sEAUAMNLALLIA SEAUNSUSSINIAMNLALLIA
L4y 9o 90 90 90 00 90 0 L | | | |
| | | | 1 | 1] | | | l l' | | | |
0 1 2 3 4 5 6 7 829 10 ! ‘ | | .
e e Jyinen NN v A.,— fm;: . '..‘ . ':\.--
daluefi6 a1 . w
ar (=3 ar =3
szAuAMNLAULan FEAUNITUTTINAMNALLA
[ T TN T W ST T S T S| | | [ | |
LI B R S T g | r l J— | |
0 1 2 3 45 6 7 839 10 | , ! . .
ling uet dwnam W - e - o, o
nsdsziiuannislngsinaaInuLag
1 ,‘ i 3 4 L]
NATN9LAESADIEN
[ pauld [0 fuee
[ a1aau [ dn9%u
[ dondswee [0 welalsiaan
[l dasvias U dszamvaau
&
] vimeyn O nawllanszen
[ 95949 O HuAuneianils
[] sadu O @"esanluniamuainng
[ lagu

_u




=2 = a
nANEL R LE LNAT RN NANN T NAR /AT R L

uwazenlaynamulunisanaanidulanBaunaunasannnisiiWuaAns a9 T NaN

Comparative study of efficacy of tramadol/acetaminophen combination tablet

and ibuprofen in acute pain control after mandibular third molar surgery

siing wastwaswal naryawn Realeie’ Anudis qassndans’
o 2 v & o a 2
sulgen gnieyanmad swilui Sunlsiin

Nuelan Auadqmaad Wuiln quzassns® Wamw naunes’

a

Rapeeporn Malungpaishrope ! Kanjana Singkharotai1 Pantira Suwanwalaikorn’
Thanatcha Sukanjanapong2 Tananan Chandharohit’

Phusanisa Viboonwuthiwong2 Pimtai Umawan’ Phornthep Phanthong2

'81919¢7 UNANHIITUALNNE ADISTUALNNEAIARS NUNINRESIAR
o =l =
52/347 ».UANUN B.4484 2. 1NE11 12000
"Lecturer, ‘Dental student, Faculty of Dental Medicine, Rangsit University

52/347 Lakhok, Mueang Pathum Thani District, Pathum Thani 12000 Thailand

38



39

Innuszasd

Q
' -

WeBaufisugmissiulinressnaunanines 37.5 un./aviand i 325 un.(Tr/Ac)
wazloyInsinu 400 un.(Ibu)lwnisAatianAME LA RILINAUMAIHN A UNI N ARAN ST

A8n19ANEN

'
Al

nsAnwuuLTativaesne duseesuuuuienlusnaiadiasengsendns 18-40 U laFunissiniu nauan

e . o da < . . ~
avanaunaniufensensrgnuazutaii enaradasniaudulianaiAn usz AU una1vizenan

] @ U o ' o Vo A :/I o 24 v a <

azgnutiailu 2 nguatwanwiiu Inelduen TrAc wse Ibu aniuenaiasinsazfiedliitsziiuaauiuilan
Tnaldnisuanannui@nidiusaaafionian 0-10 wavilsziluszaunisussmiainistalag e 5 svau Tas
dszifiunndalueaunsy 6 4alus antiuyinnisAtuannasmszAuNsussmIANiaULanlensy 6 Galu
(TOTPARSE) wazrasanszatauiauiniulaaunlasiensu 6 921u9(SPID6) uaziiladuganisdnm

angnaimsaztsziiuanuiana lalas ldfqiae 5 svsi

NANIFANEN

AINa1aaAINANAY 33 AL A1 TOTPARG 284NAN Tr/AC (11.61+4.61) Wazngu lbu (13.18+4.60) laifiaax

unnsinsriueeinelitdnAtynisatif(Wilcoxon rank sum test, p>0.05) A1 SPID6 1angy Tr/Ac

1l o o o

(19.76211.43) uazngu lbu (20.27+10.37) liflaauuansineiueselaifisdadnAtynnaadia(Wilcoxon rank

o o o

sum test, p>0.05) a1aasiaslungs Ibu avuienalannndnatqldivaddnynieadia (Chi square,
>0.05)
unaqil

a a Qr [ = o o 1 o v 1
AINENNINNIARA 37.5 NN aziam R 325 un. HgvEsziudiadaunaunainisdisaiuaa lAideuwingn
TagyInainu 400 1.

ANRIATY:

@ = o a , o aa
mmmmmmuﬂqmmﬂuwm, HWiﬂHIWiLWIA,EI’]N@N‘Wﬁ"]ﬁJ’]ﬂﬂ@/‘ﬂiLsﬂm’quLWu, msmﬂumm@mmwmm



40

Abstract
Objective:
To compare the analgesic efficacy between tramadol 37.5 mg/acetaminophen 325 mg combination
tablet(Tr/Ac) and ibuprofen 400 mg(lbu) in acute pain control after surgical removal mandibular third
molar.
Materials and methods:
This double-blinded, block randomized controlled study in subjects aged between 18-40 years who were
underwent surgical removal of mandibular third molar with overlying bone removal and tooth sectioning.
Sixty-six subjects who sustained moderate to severe pain after surgery were randomized equally into two
groups to receive either Tr/Ac or Ibu. The pain intensity using numeric pain rating scale of 0-10 and the
pain relief using 5-point scale were recorded hourly after drug intake for the period of 6 hours. The total
pain relief of 6 hours(TOTPARG) and the sum of pain intensity difference of 6 hours(SPID6) were
calculated. At the end of the study, overall satisfaction was recorded as a global assessment score on 5-
point scale.
Results:
The collected data from 33 subjects for each group was analyzed. TOTPARG of Tr/Ac(11.61+4.61) and
Ibu(13.18+4.60) were not statistically significantly different (Wilcoxon rank sum test, p>0.05).Likewise,
SPID6 of Tr/Ac(19.76+11.43) and Ibu(20.27+10.37) were not statistically significantly different(Wilcoxon
rank sum test, p>0.05). Satisfaction was not significantly greater in lbu group than Tr/Ac group(Chi
square, p>0.05).
Conclusion:
The analgesic efficacy of tramadol 37.5 mg /acetaminophen 325 mg in acute pain control after mandibular
third molar surgery was comparable to Ibuprofen 400 mg.
Keywords:

Acute pain control, ibuprofen, tramadol/acetaminophen combination tablet, mandibular third molar

surgery
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Introduction

Non-steroidal anti-inflammatory drugs (NSAIDs) are widely used for management acute pain in
oral surgery.1'2 However, there are certain conditions that NSAIDs is contraindicated such as third
trimester of pregnancy or allergy with cross reactivity to NSAIDs.>* Thus, there is a need for other groups
of analgesics with safety profiles.

Tramadol is a weak opioid. It centrally acts as y-opioid agonist and inhibits reuptake of serotonin
and adrenaline causing inhibitory effects on pain transmission in the spinal cord.’
Tramadol is used to treat both acute and chronic pain of moderate to severe intensity. Tramadol is
generally considered to be a relatively safe analgesic with low potential for dependence relative to
morphine. The main adverse reactions are nausea, dizziness, and vomiting, particularly at the start of the
therapy.6AnaIge5ic efficacy of tramadol can be improved by combination with acetaminophen. Tramadol
directly acts on the central nervous system, while acetaminophen affects both the peripheral (COX
inhibition) and central antinociception processes.7Combination of these two analgesic drugs with different
mechanism of action provides better coverage of the target sites and may result in synergistic pain relief.

Although, tramadol/acetaminophen combination tablet is listed as toxic substance, which can be
purchased over the counter in Thailand but has to be documented according to revised Drugs Act B.E.
2530.° It's considered a safe medication.”"® In some conditions that NSAIDs are contraindicated,
tramadol/acetaminophen is an alternative available analgesics. Hence, the purpose of this study is to
compare pain relief effect and overall satisfaction of the single dose of tramadol 37.5 mg/acetaminophen
325 mg combination tablet to ibuprofen 400 mg tablet in controlling acute post-operative pain after
surgical removal of mandibular third molar. Consequently, we can provide this combination tablet as an

alternative drug for those who have certain condition against conventional NSAIDs.

Materials and methods

Subjects

This randomized double-blinded controlled study was conducted in Department of Oral Surgery,
Faculty of Dental Medicine at Rangsit University. The study protocol was approved by the Human Ethics
Committee of Rangsit University in which all subjects provided had written the informed consent. The
study included 66 healthy subjects aged between 18-40 years old, who were underwent surgical removal
of mandibular third molar with overlying bone removal and tooth sectioning. Subjects had to be able to
understand and communicate with the observer and carry out the study procedures. Also, they need to
experience moderate or severe pain in order to be included in the study. Subjects who were allergic to
tramadol, acetaminophen, ibuprofen or articaine, were on analgesic medications 2 weeks, had severe

systemic disease and were currently pregnant or breastfeeding were excluded from the study.
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Study Design

Subjects were locally anesthetized with 4% articaine with 1:200,000 epinephrine. Then, they were
underwent mandibular third molar surgical removal which required overlying bone removal and tooth
sectioning performed by oral surgeons with more than 10 years of experience. Following after the surgery,
66 subjects who rated their pain intensity as “moderate” or “severe” pain were included in the study. With
a randomized block design, a single dose of either tramadol 37.5 mg/acetaminophen 325 mg combination
tablet (Tr/Ac, Ultracet; Janssen Pharmaceuticals, South Korea) or ibuprofen 400 mg(lbu, Coprofen:
Community Pharm PCL, Thailand) was unpacked and prescribed after the surgery. If the response of

study drug was inadequate, supplement medication in the form of acetaminophen 500 mg was available.

Assessment

The primary efficacy variables were the total pain relief of 6 hours(TOTPARB), the sum of pain
intensity differences of 6 hours(SPID6) and the global assessment. TOTPAR, SPID in the period of 2 hours
and the need of supplement medication were also analyzed as a secondary efficacy variable. The
incidence of adverse effect was reported for a safety profile analysis.

When pain was initiated, pain intensity was recorded on a numeric pain rating scale of 0-10 (0=
None, 1-3= Mild, 4-6= Moderate, 7-10= Severe) and prescribed dose was taken. This score was defined
as a baseline pain. Subjects with “moderate” to “severe” pain were included in the study while subjects
with none or mild pain were excluded. Then, the pain intensity was recorded hourly for the period of 6
hours after drug administration.

One hour after drug administration, pain relief was recorded on 5-point scale rated from 0-4 (0=
None, 1= A little relief, 2= Some relief, 3= A lot of relief, 4= Complete relief). The pain relief score was then
recorded hourly for the period of 6 hours as well.

At the end of the study, subjects were asked to assess their overall satisfaction. The positive and
the negative drug effect were compared and recorded as a global assessment score on 5-point scale (1=
Poor, 2= Fair, 3= Good, 4= Very good, 5= Excellent). If the subjects were experiencing the adverse drug
reactions, the effects were reported in listed checkboxes. When subject took supplement medication, time
was recorded. ‘The pain relief was set to no relief and the pain intensity was set to pain intensity

immediately prior to supplement medication.

Statistical Analysis

The study was designed to include 66 subjects who were qualified according to the criteria. After
data collection, statistical analysis was done using IBM SPSS Software Version 24.

The TOTPARG and SPID6 were calculated as indices of drug efficacy.
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TOTPAR is the sum of pain relief score, time weighted for time since last measurement. "t was
calculated as follows:

PAR, = pain relief score at time,

TOTPAR = Z PAR, x time(h) elapsed since previous observation
SPID is the sum of pain intensity differences(PID) during a defined study period, time weighted by
multiplying with the time since last measurement.” It was calculated as follows:

Pain intensity difference (PID,) = Pl at baseline - Pl at time t
SPID = Z PID, x time(h) elapsed since previous observation

To compare the differences between two groups, TOTPARG and SPID6 of Tr/AC and Ibu were
tested for statistical significance using Wilcoxon rank sum test. Global assessment was analyzed using the
chi-square test. Furthermore, mean TOTPAR and SPID scores were calculated in the intervals from 0-2
hours, 2-4 hours, and 4-6 hours. The level of confidence was accepted at 95% (p<0.05). For the safety
profile, the incidence of adverse effects were also analyzed using the chi-square test.

Results

A total of 66 subjects were enrolled and completed the study, 33 subjects were randomly
prescribed with Tr/Ac while Ibu was given to other 33 subjects. Most of the subjects in both groups were
female (72.73% in Tr/Ac and 66.67% in Ibu group).

The age in both group range from 18-40 years old, and average age in Tr/Ac group and Ibu
group were 23.36+4.49 and 23.97+4.31 years old respectively. Both groups were similar in demographic
characteristics. All of the enrolled subjects reported moderate or severe pain with the mean baseline pain
scores were 6.85+1.46 in the Tr/Ac group and 6.55+1.73 in the lbu group(Table 1).

Efficacy Evaluation

After the 6-hour observation period, the means of TOTPARG6were 11.61+4.61 and 13.18+4.60 in
the Tr/Ac group and the Ibu group respectively. The mean of TOTPARG showed higher value in lbu group
but the differences between two study groups were not statistically significant (p>0.05). Also, the means
of TOTPAR at the 2-hour interval of 0- 2 hours, 2 - 4 hours, and 4 - 6 hours in Ibu group were greater than
Tr/Ac group but the differences were not statistically significant(p>0.05) (Table 2).

The means of the SPID6 were 19.76+£11.43 in Tr/Ac group and 20.27+ 10.37 in Ibu group. The
difference between two groups was not statistically significant (p>0.05). In addition, the means of SPID at
the 2-hour interval of 0- 2 hours, 2 - 4 hours, and 4 - 6 hours were similar in both groups. No statistically
significant difference was shown in these variables (Table 3).

At the end of the study, none of subjects used the supplement drug within of 6-hour observation
period. In each group, 29(87.88%) of subjects rated their overall global assessment for their assigned

medication as good or better. While 4(12.12%) of subjects in each group rated fair. None of the subjects



44

rated poor in an overall global assessment. There was a greater number of subjects who rated very good
or excellence in lbu group, but the different was not statistically significant(p>0.05)(Table 4).
Safety Evaluation

All enrolled subjects were included in the safety analysis. There were 12 (36.37%) of the subjects
in Tr/Ac group and 7 (21.21%) of the subjects in lbu group who encountered at least one adverse effect.
This difference was not statistically significant(p>0.05). Some subjects reported more than one event of
adverse effect. Affected subjects in Tr/Ac group reported 22 events, while affected subjects in lbu group
reported 9 events of adverse effect. The overall reported events of adverse effect in Tr/Ac group was
significantly higher than Ibu group (p<0.05). Drowsiness was the most frequently occurred adverse effect
experienced in both groups. There were 8 (24.24%) of 33 subjects in Tr/Ac group and 5 (15.15%) of 33
subjects in Ibu group who suffered from drowsiness. Dizziness was experienced in 5 of the subjects in
Tr/Ac group but not experienced in Ibu group. Thus, there was a statistically significant difference in the
incidence of dizziness between the two groups(p<0.05). In this study, no serious adverse event was

reported in both of the study groups(Table 5).

Discussion
Some studies have shown analgesic efficacy of tramadol 75 mg/acetaminophen 650 mg in oral
surgery.m’m’m In many clinical situations, a lower dosage was preferred due to decreased the adverse
effects. Thus, analgesic efficacy study of tramadol/acetaminophen in lower dose was conducted. In this
randomized, double-blind, parallel group study was designed to evaluate the analgesic efficacy of a
single dose of tramadol 37.5 mg/acetaminophen 325 mg compared with 400 mg ibuprofen after
mandibular third molar surgery.

Although pain after oral surgery can persist for several days and the peak pain intensity is within
a day after surgery15. Assessment period in this study is 6 hours after drug administration due to the
recommended interval dosing of both drugsm'17 and we think that a longer period of study is likely to get
poor compliance in the data collection.

There are several tools used for pain assessment in post-operative analgesic clinical study, such
as pain intensity and pain relief. To reduce the number of variables analyzed in analgesic trial,
summarization of pain intensity or pain relief for relevant period of time were calculated.” For the purpose
of reducing the confounding factors such as many surgeons, baseline pain intensity or level of difficulty
index of procedure in this study, therefore, SPID and TOTPAR were analyzed. Even though, in this study
showed that Ibu achieved higher value in most variables. No statistically significant difference was shown
in our primary outcome variables. The results of TOTPAR were consistent with SPID. Accompany with the
absence of statistical difference allow us to conclude that the analgesic efficacy between both groups

were similar.
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The absence of need for supplement medication is a reliable outcome measure in the evaluation
of acute pain relief.”® In this study, supplement medication was readily available but none of subjects
needed for supplement medication. That implied the sufficient of analgesic efficacy of the medications in
mandibular third molar surgery.

In dental pain study of Fricke'* the most frequent adverse effect of tramadol were dizziness,
nausea and vomiting commonly reported (32.7%, 22.2% and 18.3%, respectively). In our study,
drowsiness was the most frequently adverse effect reported in both groups. This finding are consistent
with the study of Lin™ in pain control after implantation of an intravenous access device which showed the
most frequent adverse effect of tramadol/acetaminophen was drowsiness(13.79%). While the incidence of
dizziness in our study was the second most frequently reported in only in Tr/Ac group and significantly
greater than those in Ibu group. Many studies showed that tramadol was relatively free of serious adverse
effects associated with conventional opioid. It is considered a safe medication.”™ Itis an acceptable
alternative even in elderly patients with chronic pain.9 In this study, there was no reported of serious
adverse effects associated with conventional opioids or conventional NSAIDs. We can conclude that the
recommended dose of tramadol/acetaminophen appears to be safe in short-term use.

Even though adverse effects of Tr/Ac in this study were encountered greater than previous

. 12,13,19
studies.

All the subjected were well tolerated with their medication. None of the subjects in both
groups rated poor in global assessment score and mostly rated their condition as good or better. It
implied that they were satified with their assigned medication.

The limitation of this study is the short-term observation period and conducted only in the
population of young healthy patients. Therefore, we suggest to conduct a clinical trial of analgesic efficacy

of multiple dosages of tramadol 37.5 mg/acetaminophen 325 mg in a longer period of treatment in the

various age-group of the patients in further study.
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Conclusion
In this study, single dose of tramadol 37.5 mg/acetaminophen 325 mg provided sufficient
analgesia in post-operative pain in oral surgery compared to ibuprofen 400 mg. In some conditions that
NSAIDs are contraindicated, it may be used as an alternative medication for pain control after oral
surgery. Although It was associated with many adverse effects, but did not induce serious adverse
effects in short term use. However, it should be used with caution and patients should be informed about

adverse effects.
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Table 1 Demographic characteristics and baseline pain intensity
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Tr/Ac Ibu
Characteristics
(n =33) (n = 33)
Sex, number Female(%) 24(72.73) 22(66.67)
Male(%) 9(27.27) 11(33.33)
Age, years Mean 23.36+4.49 23.97+4.31
Range 18-40 18-40
Duration of surgical Mean 33.55+16.15 35.73+23.62
procedure, minutes Range 13-90 12-120
Difficulty index Mean 5.06+0.78 5.00+1.73
Range 4-7 3-8
Baseline pain intensity 4 1 4
5 6 6
6 7 9
7 7 3
8 8 5
9 3 5
10 1 1
Mean 6.85+1.46 6.55+1.73

Tr/Ac = tramadol37.5mg/acetaminophen 325 mg; Ibu = ibuprofen 400 mg.
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Table 2 The total pain relief (TOTPAR) at 2-hour interval and the total pain relief of 6 hours(TOTPARG) after

drug administration.

TOTPAR Tr/Ac Ibu p value
(n=133) (n=33)

TOTPAR

0-2 Hours 3.45+1.87 4.03 £1.89 0.198

TOTPAR

2-4 Hours 3.85+1.82 4.61+1.87 0.097

TOTPAR

4-6 Hours 4.30 £1.89 4.55+2.03 0.529

TOTPARG6 11.61 £ 4.61 13.18 £4.60 0.111

Tr/Ac = tramadol 37.5 mg/acetaminophen 325 mg; Ibu = ibuprofen 400 mg.
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Table 3 Sum of pain intensity difference(SPID) at 2-hour interval and the sum of pain intensity difference

of 6 hours(SPID6) after drug administration.

SPID Tr/Ac lbu p value
(n=33) (n=33)

SPID
0-2 Hours 5.55 +4.35 5.64 + 3.54 0.832
SPID
2-4 Hours 6.64 + 3.67 7.12 +4.02 0.767
SPID
4-6 Hours 7.58 +4.32 7.52 +4.46 0.908
SPID6 19.76 £ 11.43 20.27 £ 10.37 0.773

Tr/Ac = tramadol 37.5 mg/acetaminophen 325 mg; Ibu = ibuprofen 400 mg.
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Table 4 The overall satisfaction of the subjects after administration studied medication of either Tr/Ac or

Ibu
Tr/Ac Ibu

Overall satisfaction (33 Subjects) (33 Subjects)

Subjects % Subjects %
Poor 0 0 0 0
Fair 4 1212 4 1212
Good 16 48.48 12 36.36
Very good 12 36.36 15 45.46
Excellent 1 3.03 2 6.06

Tr/Ac = tramadol 37.5 mg/acetaminophen 325 mg; Ibu = ibuprofen 400 mg.
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Table 5 Adverse effects considered probably related to study drug

Tr/Ac Ibu p
Adverse effects (33 Subjects) (33 Subjects) value
Events % Events %

Dizziness 5/33 15.15 0/33 0 0.020*
Nausea/Vomiting 4/33 12.12 1/33 3.03 0.163
Drowsiness 8/33 24.24 5/33 15.15 0.353
Headache 3/33 9.09 1/33 3.03 0.302
Tremor 1/33 3.03 0/33 0 0.314
Stomachache 1/33 3.038 0/33 0 0.314
Constipation 0/33 0 2/33 6.06 0.151
Total number 22 N 9 - 0.001*
of events

Total number 12/33 36.36 7/33 21.21 0.174

of subjects

Tr/Ac = tramadol 37.5 mg/acetaminophen 325 mg; Ibu = ibuprofen 400 mg.

* p<0.05, Chi Square test.
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