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Abstract

Pain is a protective warning sign activated by tissue damage during different patholog-
ical processes. The clinical manifestation of pain is individual, multifactorial and very
complex and requires the implementation of sound pharmacological approaches. The
treatment of odontogenic pain is focused not only in the relief of pain but also in the
suppression of causes of pain, mainly the inflammation. Acting as inhibitors of pain
mechanism, analgesics are used for symptomatic treatment of pain. There are several
groups of analgesic drugs used in dentistry practice and most frequent are nonsteroidal
anti-inflammatory drugs (NSAIDs) and aniline analgesics. The contemporary strategies
for the treatment of odontogenic pain are focused in analgesic drug combinations,
which are more effective and have a better safety profile. Ibuprofen and acetaminophen
agents are considered gold standard of dental analgesia for mild to moderate intensity
of pain, while in moderate to severe pain the use of individual opioid analgesics or
combination of opioid and nonopioid analgesics is recommended. The treatment of pain
in children and elderly patients is associated with some limitations accompanied with
safety concerns and dose reduction. Treatment of pain in dentistry is focused in achiev-
ing the satisfactory level of analgesia at low doses possible.
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1. Introduction

Pain has accompanied humans since their appearance on earth. Different natural remedies
with analgesic properties date back to ancient Egypt and Greeks, including Dioscorides
and Hippocrates who prescribed the use of willow bark with salicylic acid as the main
ingredient. In the late nineteenth century, three prototypes of today’s modern nonopioid
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antipyretic analgesics were discovered: acetaminophen and aspirin (formulated in 1895 by
Frederick Bayer and Felix Hoffman) and phenazon, which still make up about 50% of the
market of antipyretic analgesics worldwide [1]. Opiates such as morphine, which are
derived from the opium poppy, were also used for thousands of years. Later on codeine,
as a naturally methylated morphine, was isolated in France in 1830 by Jean-Pierre
Robiquet. In 1937, German scientists Max Bockmuhl and Gustav Ehrhart synthesized
methadone [2].

Pain is a subjective symptom signaling a requirement to act urgently and is usually associated
with other subjective feelings such as anxiety, anger and discomfort. The expression of nature
and intensity of pain is a subject of different patient-related characteristics. There are several
patient factors having an impact in the patient’s interpretation of pain, such as gender, age,
physiological factors and drug abuse history, neuropathic and other disease and psychological
profile of individual humans [3].

Dental pain (toothache or odontalgia) is a common subjective complaint of dental patients
following the different interventional procedures and dental diseases. Dental pain presents
one of the most common causes (approximately 12%) of patients seeking emergency treatment
in dental healthcare in the United States [4].

Odontogenic pain is a complex cascade process initiated from dental tissue damage and
accompanied with heterogeneous neuronal stimuli as a consequence of neurovascular,
neuroinflammation and morphologic reactions [5].

The development of new analgesics is a very dynamic process and nowadays clinicians have a
greater range of agents in order to select the most efficient and safe analgesic therapy. Taking
into consideration the period 1960-2009, 59 analgesics have been introduced and their use still
remains important [6].

Analgesics are considered one of the most important drugs groups in dental practice consid-
ering the prescription rate, clinical efficacy, cost-effectiveness and safety profile of this drug
group. According to this level of importance in dental clinical practice, there are different
approaches to develop treatment algorithm and guidelines for dental pain treatment in order
to rationalize the use of analgesics. The rationalization of analgesics use is an ongoing chal-
lenge, since some analgesics are over-the-counter (OTC) drugs and can be taken without
medical prescription.

The management of dental pain in clinical practice is a complex part of dental care and
requires high-level knowledge of analgesic pharmacology and implementing the standards of
rational use.

There is a valuable evidence for significant relationship between nonrational use of analgesics
and diminution of drug therapy, increased adverse drug reactions and socioeconomic conse-
quences [7, 8].

Nevertheless, prescription of analgesic drugs for dental indications is often accompanied with
challenges, which diminish the treatment success and increase the potential risk for serious
adverse effects.
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There are several reasons for the decrease in clinical efficacy of analgesic therapy, including the
lack of real assessment and monitoring of pain by dentistry doctor, nonadequate quantification
of subjective pain experienced by patients, lack of updated pharmacological knowledge of
dental pain treatments, experience scarcity in safety profile of analgesic and insufficient knowl-
edge regarding analgesic combinations. There is evidence that prescription errors with analge-
sic medicaments are substantially high and are a major cause of manifestations of analgesics
side effects [9]. The percentage of analgesic-related prescription errors, as reported by Smith
et al,, is relatively high, with 29% in adult patients and in pediatric patients it is even higher at
59%. From total prescription percentage, 14% were serious or severe analgesic prescription
errors with high harmful potential for patients, mainly in pediatric patients [10].

The prescription of analgesic drugs and treatment of dental pain is more complex when it is
accompanied with other health disorders and diseases. In these cases, quantification of pain
and its evaluation and treatment is a convoluted clinical challenge. The main complex chal-
lenges are patients with diabetes and other chronic diseases, patients with renal and hepatic
insufficiency and patients with opioid addictive disorders [11, 12].

Pain has an impact in the quality of life of patients with complaints for prolonged experience of
pain, it increases healthcare costs and it is a risk for progress to chronic pain with negative
reflection in health and mental status of patients [13]. The experience of prolonged pain brings
healthcare workers under more complex situations and the selection of appropriate pain
treatment is more difficult [14].

Rational prescription of analgesics in dentistry involves the selection of appropriate pain
reliever, right clinical indication, selection of adequate dosage and route of administration
and implementation of cost-effectiveness and risk-benefits standards.

Hence, information with the objective of elaborating an analgesic’s utilization patterns is
considered as of high relevance in order to optimize the pain treatment in dentistry.

2. Dental indications for analgesic use

Odontogenic pain due to periapical and pulpal disease is considered as the most frequent in
dental health settings [15] and it is a warning sign and subjective perception of altered
pulpodentinal tissue and periapical tissue. These two can be distinguished one from the other
and this perception has an impact on the appropriate selection of analgesic drugs.

According to the course of clinical manifestation of the dental pain, it can be classified as acute
or chronic and/or with and without malignant disease. Acute pain lasts from several hours to a
number of days, while chronic pain can be present for several months and, if primary dental
care is not applied, pain can last for years.

Acute pain is usually a reflection symptom of several clinical conditions such as dental trauma,
inflammatory conditions of dental tissue and other related tissue structures, including the
temporomandibular and masticatory muscle damages. There are several painful dental condi-
tions indicating the analgesic use.
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The characteristic of odontogenic pain is so-called referred pain, which means that the damage
located in one part of dental tissue can be projected to another dental tissue. Dental referred
pain is a complex clinical phenomenon, which requires a highly experienced dentist to diag-
nose and locate the primary source of pain [16].

The majority of clinical indications of analgesic prescriptions relate to the treatment of acute
and chronic dental pain and adjunctive intraoperative and postoperative pain. Moreover, in
dental practice associated procedures such as dental extractions require the use of pain reliever
therapy [17].

In addition to the understanding of primary mechanism of pain, the dental clinician needs
to quantify the perceived intensity of pain. These are preconditions to develop an effective
strategy for the selection of efficacious and safe analgesic treatment. According to antici-
pated pain intensity, the dental pain can be mild, moderate and severe. This classification
of dental pain intensity is crucial in the selection procedure of analgesic therapy for
satisfactory relief of pain. In patients with mild dental pain, the first lines of analgesics
are the nonsteroidal anti-inflammatory drugs (NSAIDs). NSAIDs can be prescribed in
over-the-counter doses and in some cases in combination with other analgesics such as
paracetamol [18].

The drug of choice from NSAIDs group for the treatment of mild odontogenic pain is ibupro-
fen 200 mg or naproxen 200225 mg individual dose. In patients with persistent mild dental
pain, the combination of ibuprofen or naproxen with paracetamol is more effective than
individual NSAID agents. Where NSAIDs are contraindicated, the appropriate choice is
500-1000 mg of paracetamol.

Acetyl salicylic acid is not the drug of choice for treatment of dental pain due to its interference
with platelet aggregation and patients with heart disease receiving this drug should be treated
with precautions.

In patients with moderate dental pain, the analgesic of choice is a NSAID used in pharmaco-
logical full doses. NSAIDs can be individually administered or in combination with aniline
derivatives, such as mefenamic acid and meclofenamic acid. In some patients where NSAIDs
are not effective in combination with paracetamol, a weak opioid analgesic can be considered.
The individual dose of ibuprofen is 400 mg, while that of the naproxen is 500-550 mg. In
patients where pain is not controlled effectively, the addition of full dose of paracetamol is
recommended. If pain is still present, the addition of weak opioid agents in full doses is
advised, i.e., codeine 30 mg, hydrocodone 5 mg [19].

In patients with severe dental pain, the pharmacological treatment consists usually of combi-
nations of strong opioid analgesics with high doses of NSAID agents, with or without aniline
derivatives. In such patients, treatment of pain should be under close supervision of the dental
doctor due to a higher probability of adverse drug reactions. The first choice of drug is
hydrocodone 10 mg, oxycodone 5 mg, codeine 60 mg, or tramadol 50-75 mg. Due to high
potential of abuse, tramadol is not the drug of choice for the treatment of severe odontogenic
pain. In patients with unsatisfactory level of pain control, the combination of full dose opioid
agents and NSAIDs is recommended [20].
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2.1. Factors influencing the analgesic selection

There are several factors that play a crucial role in the selection of analgesic drugs in dental
pain treatment including:

1. Pathophysiological pain mechanism. This is a predictive factor in analgesic choice. Mech-
anisms include cancer metastases, postoperative dental pain, nerve root infiltration, nerve
root infiltration, neuropathic pain, etc.

2. Patient age. The selection of analgesic is also determined by patient age. The administra-
tion of analgesics in children and elderly patients differs from adults patients. The use of
a number of analgesics in children is limited due to unmaturated metabolism processes.
The elderly usually require a restriction of analgesic dose due to decreased potential of
metabolism and/or excretion with reflection in pharmacokinetics and pharmacodynamic
of drugs.

3. Route of administration. This is determined by the general health condition of the
patient, patient’s characteristics of disease, bioavailability and pharmaceutical formula-
tion of the analgesic. Oral use of analgesics is recommended where it is possible. Con-
trolled release of pharmaceutical formulations is more suitable for chronic pain than fast
release forms.

4. Patients-related features. There are several conditions, which may affect the success of
analgesic treatment in dental patients. The placebo effect should be considered carefully
by dental doctors. Initially, the dental doctors should address the potential renal and
hepatic toxic effect, including the gastrointestinal disturbances which may impact the
pharmacokinetic and safety profile.

Experienced dental clinicians select a safe and effective analgesic therapy using individual
drugs or different analgesic combinations to treat dental pain based on individual conditions.
This selection in dental practice is not always simple due to numerous confounding factors
related to the mechanism and clinical manifestation of pain [21].

3. Utilization pattern of analgesic use

Drug utilization studies are useful quantitative tools for feedback information of analgesic
use and for identifying the measures for quality improvement of dental pain therapy. There
is an increase in the rate of prescription of analgesics. The most popular analgesic drug group
is NSAIDs, followed by acetaminophen, while opioid analgesics are reserved for high inten-
sity dental pain. There is an increase in the prescribing of opioid analgesics or their combi-
nation with nonopioid analgesics in nontraumatic dental condition-related visits with more
severe pain in the emergency departments [22, 23]. In one recent published study with a
large cohort of patients, opioids such as hydrocodone (78%), followed by oxycodone (15.4%),
propoxyphene (3.5%) and codeine (1.6%) were reported to be the most frequently prescribed
analgesics after surgical extraction of teeth which requires dental care.
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However, recently different studies reported a drop by 5.6% in the prescribing of opioids
[24, 25]. Taking this into consideration, more should be done to prevent opioid abuse and
dentists play an important role in this regard, helping to minimize opioid abuse by careful
patient education and appropriate prescribing practice [26]. In mild to moderate acute
dental pain, acetaminophen and NSAIDs are the most appropriate choices. COX-2 inhibi-
tors may be considered for patients at risk of gastrointestinal disease or those taking blood
thinners such as warfarin. Also, prescribers must be aware to decrease the use of maximum
recommended doses and advocate shorter duration of treatment [27]. Ibuprofen was found
to dominate over other analgesics [28-31]. This also applies to pediatric dentistry, whereby
ibuprofen and paracetamol predominate in prescription rates [32].

However, there are controversial studies, which show that diclofenac or paracetamol may offer
improved benefits. Moreover, in patients undergoing third molar surgery, nimesulide followed
by diclofenac, ketoprofen and ibuprofen were the most prescribed NSAIDs.

In general, this difference in prescribing may be influenced by different practitioners in differ-
ent countries, less reported side effects of medications and their effectiveness in different
indications [33, 34].

3.1. Prescription and nonprescription analgesics in dental use

The use of analgesics in general practice is regulated by marketing authorization instructions
of drug regulatory agencies of the respective states. The number of analgesics in over-the-
counter (OTC) drug group is permanently increasing and the consequence of this is the loss of
active monitoring from health professionals.

Pain is a common factor for seeking dental advice but may also occur after different interven-
tions. The dentist is responsible to create strategies for the management of different types of
pain from the dental, oral, facial, or postoperative procedures. Nonopioid analgesics are
available as “over-the-counter” medications and in U.S.A, 16 millions of these drugs are
prescribed annually. There are fewer indications for opioids compared to nonopioid analgesics
due to their side effects profile; these should be used with caution only in case of severe pain
[21].

There are several OTC analgesics and the most used are ibuprofen, acetylsalicylic acid (aspi-
rin), acetaminophen, ketoprofen and, recently, naproxen sodium. The main characteristic used
to classify these analgesics within the OTC group is the dosage [35]. NSAIDs, including
ibuprofen and naproxen, are used as nonprescription OTC analgesics in doses of 200-400 mg
(1200 mg/d) and 440 mg (660 mg/d for maximum of 10 days), respectively. Also, acetamino-
phen is widely used as an OTC product which is used also in combination with hydrocodone,
oxycodone, codeine and propoxyphene. Maximum doses of acetaminophen should not exceed
4000 mg and particular attention is paid to alcohol users, in whom this drug can cause
hepatotoxicity [36, 37]. In general, ibuprofen is normally safe and effective for patients who
use OTC analgesic, but it has also been shown that in a small percentage of patients who use
OTC analgesics maximum doses are exceeded. More sophisticated research analyses are
needed in this area to improve our understanding of dosing patterns of nonprescription
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analgesics. This requires improved patient education about nonprescription analgesic use and
prevention of possible adverse events [38, 39]. In OTC NSAID analgesic users, more caution is
necessary in the elderly or in patients with rheumatoid arthritis who are already taking
NSAIDs, or low dose aspirin, ACEI or diuretics. The shortest duration of treatment is required
and the lowest effective doses of NSAIDs are crucial in their efficacy and safety [40]. Due to
this, close medical supervision is advisable.

4. Nonsteroidal anti-inflammatory drugs (NSAIDs), opioids and their
mechanism of action

NSAIDs exhibit their analgesic effect due to the inhibition of prostaglandin synthesis at the
peripheral nerve endings, while opioids demonstrate their effect in central nervous system
through its depression [41]. NSAIDs mechanism of action is through the inhibition of prosta-
glandin and thromboxane (eicosanoids) biosynthesis by inhibition of cyclooxygenase activity
(COX-1 discovered by John Vane or COX-2 from Daniel Simmons) in reversible or irreversible
fashion and dose-dependent manner competition of arachidonic acid. In the past four decades,
many new drugs such as piroxicam, flurbiprofen, diclofenac, naproxen, ibuprofen, etoricoxib
and celecoxib were introduced based on their COX activity. Their mechanism of action
depends on whether they inhibit COX-1, COX-2, or both, which are responsible for the syn-
thesis of different prostaglandins found in pathological situations (COX-2 is more expressed in
inflammatory conditions). However, this inhibition also results in the loss of some protective
effects of prostaglandins with respect to the gastrointestinal (COX-1), cardiovascular, platelet
and renal function [42]. Taking this into consideration, COX-1 inhibitors are more prone to
cause gastrointestinal bleeding, which can be prevented by a switch to COX-2 inhibitors.
However, short-term use of the latter is recommended based on their cardiovascular side
effects which results from the imbalance of PGI, as antithrombic mediator and as one of the
most important prostanoid in regulating homeostasis of the cardiovascular system and also
TXA, as prothrombic mediator [43-45]. Recently, there has been an increasing interest in their
effects extended beyond COX enzymes and fascinating results have been shown in different
pathologies such as cancer through major cellular signaling pathways, which mediate inflam-
matory response [46, 47].

Opioid mechanism of action is mediated via their affinity for p, «, d and opioid receptor like-1
(ORL-1) which are G-protein-coupled opioid receptors acting on GABAergic neurotransmis-
sion, in CNS and throughout the body, by acting as agonists, weak agonists and partial
agonists. These responses are mainly mediated from Gi proteins by closing N-type voltage-
operated calcium channels and opening calcium-dependent inwardly rectifying potassium
channels, which result in hyperpolarization and reduction in neuronal excitability. Another
mediated effect is the decrease of intracellular cAMP, which modulates the release of substance
P, a nociceptive neurotransmitter [48].

These receptors are activated also by endogenous ligands such as endorphins. It is shown that
their action is also dose mediated by showing better efficacy when the dose increased.
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However, side effects should be taken into consideration. Most significant opioid effects are
mediated through p and « receptors including for morphine and other semisynthetic and
synthetic drugs such as meperidine, methadone, hydrocodone, oxycodone, fentanyl,
buprenorphine, pentazocine and tramadol.

5. Principles of dental pain management

5.1. In adult patients

Pain management in dental practice is usually an unpredicted challenge and is highly related
to individual patient response to pain, the expectations of the patient, pathophysiological
mechanism of pain and selection of analgesic drugs. Pain relief is a very important precondi-
tion during interventional dental treatment and ensures a trustful and comfortable relation-
ship between patients and the dental doctor [49].

Almost all dental procedures are accompanied by pain of different intensity, nature and length
and treatment of pain pre- or postdental intervention is an integral part of dental treatment
[27]. Efficient pain treatment during dentistry healthcare is mandatory for the achievement of
desirable clinical outcome and successful dental clinical treatment. Usually in the preparation
phase of patient, before the initiation of dentistry interventions, the use of local anesthesia
ensures the control of patient pain [50].

The clinical evidence shows that local anesthesia results in the relief of pain during
intraoperative dental period and shortly for postoperative pain and dental doctor should
consider effective pain management during all stages of dental treatment. As the dental
pathological process usually involves inflammation, the effect of local anesthesia is reduced
due to prostaglandins interference with tetrodotoxin-resistant receptors, which diminishes the
nerve responses to local anesthesia [51].

For effective dental pain management, dental doctors should address attention to disease,
patient and finally to available nonpharmacological and pharmacologically effective treatment
options.

The dental doctor should initially assess the pathological process of dental tissue in order to
understand the mechanism of disease and to predict the health status of the patient. It is very
important to define the etiology of the pathological process, especially to determine the even-
tual inflammatory response [52].

There is reported evidence that premedication with NSAIDs drugs such as ibuprofen or
indomethacin significantly increases the level of alveolar nerve block anesthesia in dental
interventions (78 and 62%) compared to placebo (32%) [53]. During the process of soft tissue
trauma, a pain response occurs and this warrants the measures for pain treatment.

In dental operative procedure, preoperative administration of medication, including analgesic
drugs, is recommended in order to diminish postoperative pain and to reduce the need for
postoperative analgesic.
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An effective strategy for dental pain treatment is based on the dynamic process of creation of a
logical treatment map, which is built by the methodology of conceptualization to visualize the
relationship between patient symptoms, dental interventions, therapeutic treatment and
patient’s needs and expectations.

Furthermore, there is available misleading information showing that naproxen sodium has a
superior analgesic efficacy compared with ibuprofen at postdose interval from 1 to 12 h [28, 54,
55]. The important analgesic agents for use in dentistry are also para-aminophenol derivative
such as paracetamol (acetaminophen). Administration of individual paracetamol is
recommended in mild form of dental pain only when the NSAIDs are contraindicated. Other-
wise, there is clinical evidence showing that ibuprofen in doses 200-512 mg versus paraceta-
mol 600-1000 mg is superior in relief of postoperative pain. The novel strategy for pain
treatment is the use of combination containing ibuprofen and paracetamol. This combination
is more effective than the effect of individual analgesic when taken at 6 h after dental interven-
tion.

The evidence shows that the most frequent doses of respective analgesics prescribed in clinical
practice are 400 mg for ibuprofen and 1000 mg for paracetamol [56]. For more intensive pain
when the administration of individual NSAID analgesic or combination of NSAID and para-
cetamol are not effective, the administration of an opioid and NSAIDs is recommended. The
analgesic effect achieved by this drug combination is higher than the doubling of dose of either
analgesic administered alone [57].

There are several possibilities of combinations of nonnarcotic and narcotic analgesics, which
might be effective for the treatment of dental pain. The mostly used analgesic combinations in
dental pain management are acetaminophen-codeine (300 mg + 30 mg), oxycodone-ibuprofen
(5 mg + 400 mg), or hydrocodone-acetaminophen (5 mg + 325 mg or 7.5 mg + 500 mg) [58]. The
main paradigm for treatment of dental pain is the appropriate selection of effective analgesic,
at lower possible dose with the lowest probability for side effects (Table 1).

Type of pain in dentistry

Analgesic drug

Dosing (Adults)

Adverse effects

Acute dental pain Ibuprofen 200400 mg every 6-8 h Gastric ulceration-bleeding,
Ketoprofen 25-75 mg tbl every 6-8 h diarrhea, hepatotoxicity,
Diclofenac 50 mg tbl. 3 times daily allergy, skin rashes,
Flurbiprofen 50-100 mg tab every 8 h urticaria, cardiovascular-MI,
Naproxen 500 mg, followed by 250 mg atherothrombosis,
Sodium every 6-8 h CHEF, ischemic stroke;
500-1000 mg 3 times daily Opioid side effects-respiratory
Acetaminophen 200 mg 2 times daily depression, dependence, etc.
Celecoxib 30-60/325-650 mg every 4-6 h
Codeine/
Acetaminophen
Postoperative pain Ibuprofen 200-400 mg every 6-8 h (OTC) NSAIDs associated side effects,
Periodontal surgery Ibuprofen/ 400/1000 mg every 6-8 h however,
Orthodonic tooth movement — Acetaminophen 220 mg every 12 h (OTC) OTC doses are better tolerated
Pain from pulpal or Naproxen

periapical tissues
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Type of pain in dentistry Analgesic drug  Dosing (Adults) Adverse effects

Dental surgery —impacted Diclofenac/ 100/1000 mg single oral dose Nausea, drowsiness

third molar surgery and Paracetamol with 8 h observation headache

Dental surgery —dental root  Ibuprofen/ 600/1000 mg 30 minutes before

canal treatment Paracetamol procedure or after surgery

After third molar extraction ~ Hydrocodone 10 mg every 4-6 h Nausea, sedation, dizziness,

Oral surgical or endodontic ~ Oxycodone 5mgevery 6 h constipation, addiction,

treatment Codeine 60 mg every 6 h sleep disorders

Temporomandibular Tramadol 50-75 mg 4-6 h

disorders

Nontraumatic dental

Conditions with severe pain

Intensive dental pain Oxycodone/ 5/400 mg every 6 h Nausea, sedation, dizziness,
Ibuprofen 5/500 mg every 6 h constipation, addiction,
Oxycodone/ 5/325 mg or 7.5/500 mg sleep disorders
Acetaminophen  every 4-6 h
Hydrocodone/
Acetaminophen

Table 1. General use of analgesic drugs in the different types of pain in dentistry.

5.2. Elderly patients

The strategy for dental pain treatment in elderly patients is generally the same as treatment of
pain in general adult population with some differences due to age-related changes principally
in physiology and pharmacokinetics in this group of patients. Clinical practice shows that
elderly patients are more prone to feel the pain than adult patients and frequently are
undertreated.

In the management of dental pain the clinician should consider several factors:

- Age-related pharmacokinetic changes with reduced capacities of absorption, distribution,
metabolism and excretion of drugs in general and analgesics in particular. This is the main
reason why it is recommended that in elderly patients the dose of drugs should be reduced
generally at three-fourths of dose of adult patients [59].

- Decreased pharmacodynamic capacities of drugs due to age-related physiological changes
expressed as alterations in receptor affinity, receptors number and postreceptor signaling
pathways, which have an impact in the development of drug tolerance and dependency [60].

- Multiple comorbidities, which require a higher number of drugs (polypharmacy) for phar-
macological treatment with increased risk of drug interactions and side effects.

- The frequency and intensity of pain reported by elderly patients might be reduced and not
correspond with real pain assessment, especially when they suffer from dementia and other
neurodegenerative diseases.

- Patient adherence to drug therapy of elderly patients is usually decreased and support from
family and nursing health care personnel should be considered.
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The strategy of dental pain relief in elderly patients should be based on several principles and
initially we should select the available nonpharmacological measure for pain treatment. If
nonpharmacological options are ineffective we need to carefully select the appropriate analge-
sic drug considering the risk/benefit ratio. After selection of appropriate analgesic the initiation
of therapy should start with dose titration starting with lowest dose increasing slowly to
effective safe dose. The analgesic therapy should be monitored closely by dental clinicians in
order to achieve a successful pain relief and to prevent the possible side effects. The course of
analgesic therapy should be as short as possible and also need to be stopped in case of any sign
of infectivity and persistency of pain.

For pain relief in elderly patients, the recommended analgesic drug is paracetamol. In case of
hepatic or renal functional disorders, dose adaptation is recommended, while in terminal
hepatic insufficiency, the administration of paracetamol is contraindicated, in this case the use
of NSAIDs is preferred, but these patients need close monitoring. NSAID should be given to
elderly patients in the lowest effective dose and in short periods of time in order to avoid the
possible side effects of these analgesic drugs. In case of severe dental pain, the use of opioid
analgesic is indicated. Usually, oral opioids in the lowest possible doses, such are tramadol and
some others, are used. In order to use the opioid analgesic drugs in the lowest doses, the
combination of paracetamol and tramadol or codeine is recommended. In elderly patients
with intensive dental pain, the strong opioid of choice is morphine [61].

5.3. Children

In clinical pediatric care, effective pain management is a standard routine approach and is
mandatory in the modern concept of health care. It is accepted that the basic mechanism of
pain in infants and children is substantially similar to adults with some exception in neonates
related to some differences in physiological mechanism of pain, which is characterized with
slower and less precise conduction of pain but without significant differences in pain percep-
tion [62].

Modern pain management for children addressing the medical conditions and surgical inter-
ventions and postoperative period has substantially advanced over the last two decades.

Advanced pain management strategy is based on two main directions, including the interven-
tional pharmacological and nonpharmacological approach. The interventional pharmacologi-
cal approach consists of the use of NSAIDs and other analgesics administered via different
routes of administration (i.v. bolus administration, continuous infusion, rectal, transdermal
and other routes of administration); local anesthetics, epidural anesthesia and peripheral nerve
blockade. Nonpharmacological measures consist of health education of children and psycho-
logical approach to release the perception of fear and other behavioral problems in children
patients, breathing techniques, hypnosis, transcutaneous electrical nerve stimulation, guided
imagery, acupuncture, relaxation and other techniques to relieve the pain [63].

Pain management strategy in children consists of several principles, which reflect the differ-
ences between children and adult pain treatments. The strategy of pain relief should focus on
the prevention of pain and this ensures better treatment success before painful procedures.
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Usually this starts with preparing the child and the family in advance, in order to reduce fear
and anxiety before intervention and applying patient-controlled analgesia (PCA). In case of
major surgical interventions the treatment of predicted pain after treatment in children can
continue with oral analgesics depending on patient needs.

Dental clinicians should assess the pain intensity using the appropriate children pain scale. It is
recommended to use the FLACC scale for pain measurement in pediatric patients aged 1
month to 3 years, while for children above 3-7 years the Wong-Baker pain rating scale is used
(Figure 1), which has demonstrated to be more sensitive compared to visual analogue scale.
For children above 7 years, the Visual Analogue/Numerical Rating Scale is used. A universal
measuring tool does not exist but according to a systematic review FACES scale demonstrated
to be effective in children from 3 to 12 years in which gradient of emotions cartoons are chosen
by children based on their level of pain. There is also another measurement, such as Oucher
pain scale, which does not differ much from the others, but it is more specific in different racial
face expressions such as Caucasian, African American, Hispanic, First Nations Boy and Girl
and Asian Boy and Girl [64-69].

Wong-Bakar FACES® Pain Ratlng Scale

zﬂ\ P atign = _h\
/ C o \ /@ﬁ- \l
10
No Hurts Hurts Hurts Hurts Hurts
Hurt Little Bit Little More Even More Whole Lot Worst

1583 Wong-Haker FACES Foundation www WongBareFACES arg
Used wih parmission

Figure 1. Wong-Baker faces pain rating scale explains to the person that each face is for a person who has no pain (hurt),
some, or a lot of pain by asking the person to choose that best describes how much pain he has.

Multimodal and multiapproach therapy is the cornerstone of pain management in children.
This technique uses different analgesia and nonpharmacological complementary approach in
order to enhance the pain control and minimize drug-induced adverse effects. This method
supports the use of combined nonopioid (NSAIDS, other analgesic agents, local anesthetics,
alpha,-adrenergic agonists, voltage-gated calcium channel alpha-, delta-proteins) and opioid
analgesics and other agents in smaller doses in order to prevent the clinical manifestations of
drugs side effects [70]. Dosage calculations of analgesics for children are based on mg/kg body
weight administered by intravenous, oral and rectal route, while intramuscular injections
should be avoided. It is recommended that severe pain is treated by infusions, PCA and other
routes of continuous analgesic administration.

Pain treatment options in neonates and premature infants should avoid the use of opioid
analgesics. However, in cases when there is no other option, opioid analgesics should be
closely monitored in intensive care units. In this group of infants, opioids are more prone to
develop dependency and depression of cardiorespiratory functions.
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The mainstream in pharmacological pain treatment consists of administration of NSAIDs,
paracetamol. Usually it is recommended to use paracetamol (infant dose is 10-15 mg/kg/dose
every 6-8 h, pediatric oral dose 10-15 mg/kg/dose every 4 h), ibuprofen (10 mg/kg/dose every
6 h) and diclofenac (1 mg/kg/tds or 1.5 mg/kg/bd, maximum daily dose is 3 mg/kg). While
naproxen (2 years or older: 5 mg/kg orally twice a day; 12 years or older: 220 mg orally every
8-12 h) is indicated more in inflammatory diseases. In modalities of analgesic therapy combi-
nations the dosage of individual analgesics are decreased.

For more intensive pain the use of opioids is recommended. Codeine (0.5-1 mg/kg every 4—6 h)
is a weak opioid analgesic and to increase the analgesic effect it is often combined with
paracetamol. However, FDA alerts about odeine use in children and it should be used with
careful monitoring only in patients from which benefits outweigh the risks [71]. Another
opioid analgesic for treatment of mild to severe dental pain in children is tramadol (1-1.5 mg/
kg). For severe dental pain, the use of morphine (0.2-0.5 mg/kg q4-6 h) is recommended. Other
alternatives to morphine are also considered, including fentanyl, hydromorphone, methadone
and other opioid agents.

Other approaches to pain treatment of dental pain in children include the use of regional
analgesia such as local anesthetic instillation, wound anesthetic infiltration, topical regional
analgesia (lignocaine gel), peripheral nerve block and other methods. Dental pain manage-
ment in children is complex and further improvements are needed to improve the efficacy and
safety of pain treatment [72].

5.4. Analgesic use in renal and hepatic insufficiency

There is an increased risk for renal dysfunction in patients undergoing analgesic treat-
ment, although moderate use is not associated with increased risk of renal disease or
dysfunction [73]. Patients with renal failure should be carefully considered due to the
increased risk of side effects in dental treatment and also when analgesic therapy is
indicated. This requires consultation with the nephrologists or hepatologists for the grade
of the disease and an important monitoring for clinical parameters which need to be
observed. Regarding medication, dose adjustments need to be considered as an important
step to reduce side effects or toxicity. For NSAIDs dose reduction or avoidance is also
indicated in more advanced stages of renal failure. In aspirin, acetaminophen and ibupro-
fen treatment indications prolongation of dosing interval is recommended; however, dose
reduction is recommended for diclofenac and naproxen. When the GFR is <10 mL/min
avoidance need to be considered, excluding acetaminophen in intervals of 8-12 h. On the
other side narcotic analgesics (morphine, fentanyl, codeine) are metabolized by the liver
and usually do not require dose adjustment [74, 75]. But special caution should also be
exercised in patients with end-stage renal disease without dialysis whereby the use of
opioids such as codeine, dihydrocodeine, dextropropocyphene and hydrocodone is not
recommended (tramadol may be used with caution). Also, only short-term treatment must
be prescribed for morphine, diamorphine, or dose reduction in fentanyl by 25-50% or
methadone 50-70% with specialist advice on prescribing and special care in the elderly
due to highly variable pharmacokinetics [76, 77].
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Due to pharmacokinetic changes in the elderly and reduced renal and metabolism capacity,
acetaminophen is the drug of choice for the control of mild to moderate pain in doses of 500—
1000 mg every 4 h. Moreover the overuse of this drug is related with side effects including
acute liver failure, hepatotoxicity and in rare cases nephrotoxicity. Taking this into consider-
ation, chronic dosing needs to be avoided in patients with decreased liver function or cirrhosis
[78, 79]. In cirrhotic patients, NSAIDs should be avoided or used with extreme caution due to
increased risk of gastrointestinal bleeding and risk of hepatotoxicity or acute hepatic decom-
pensation or risk of renal failure.

For opioids, low dose of tramadol is considered as second choice in this group of patients after
acetaminophen [80].

Opioid side effects are more common in hepatic impairment due to prolongation of their
effects. Conversely, fentanyl and methadone pharmacokinetic is less affected by hepatic
impairment. Fentanyl is recommended more than methadone. And also hydromorphone,
morphine and oxicodone are other choices that are recommended with caution [81]. Consulta-
tion with specialist and also titration should be done slowly, monitoring of drug concentra-
tions and adverse effects are crucial steps in the use of analgesics in dental management for
patients with impairment of renal or hepatic functions (Table 2).

Population  Analgesic drug Dosing Adverse effects
Elderly Acetaminophen (First choice in 500-1000 mg every 8 h (maximum Gastric ulceration-bleeding;
mild to moderate pain) 3 g)(reduce maximum dose 50— Abdominal pain; Hepatotoxicity
70% for adults with reduced and acute liver failure; Acute
hepatic function or alcohol renal failure; Allergy; Skin,
abusers) Rashes; Urticaria, Cardiovascular-

Myrocardial infection,
atherothrombosis, Chronic heart
failure; Ischemic Stroke; More
sensitive for opioids induced side
effects. More pronounced drug
interaction associated adverse
effects.

NSAIDs (Ibuprofen, Naproxen, Lowest effective dose for the

Flurbiprofen, Ketorolac, shortest Possible time (It is

Celecoxib) recommended to use NSAIDss
with PPIs to avoid gastrointestinal
bleeding, or use celecoxib in
patients with no significant risk
factors for cardiovascular events)

Opioids (Oxycodone, Oxycodone 2.5 mg every 6 h
Hydrocodone, Tramadol) Hydrocodone 5 mg every 6 h
(moderate to severe pain) Tramadol 25 mg daily with

increase every 2-3 days with 25
mg up to 100 mg. (It
recommended 25-50% dose
reduction from recommended
dosage in adults and shortest
possible time)

Children Acetaminophen Ibuprofen (age 2- 10-15 mg/kg every 4-6 h 5-7 mg/ Acetaminophen hepatotoxicity in
12) Naproxen (age 2-12) kg every 8-12 h 5-10 mg/kg every liver disorders Gastric irritation,

8-12h ulceration, bleeding and
perforation and clotting
impairment from NSAIDs
Codeine associated nausea,
sedation, constipation,
dependency.

Codeine/Acetaminophen (3 days  0.5-1 mg/kg every 4-6 h
or less and only with careful

monitoring and only in patients

which benefits outweighs the

risks)
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Population  Analgesic drug Dosing Adverse effects

Morphine (Only in severe dental ~ 0.2-0.5 mg/kg every 4-6 h

pain)
Renaland ~ Acetaminophen 500-1000 mg every 6-8 h (no need Coagulopathies from liver
hepatic for adjustment in renal disease; Acute renal injury;
insufficiency insufficiency, reduce dose up to 2 Hepatotoxicity; NSAIDs and
g daily n cirrhosis Opioid-associated side effects.
Ibuprofen 200-600 mg every 4-6 h (no need
for adjustment in renal
insufficiency, avoid or use with
caution in hepatic insufficiency)
Dihidrocodeine 10-30 mg every 4-6 h (decrease
dose 25% in renal insufficiency)
Fentanyl 12 mcg/h transdermal patch (only

if patients have been taking other
strong narcotic pain medicines for
at least a week)

Table 2. Use of analgesic drugs in dentistry in special populations.

6. Analgesic clinical efficacy and safety in dental pain management

Evidence-based medicine strongly supports the evaluation of analgesic efficacy and safety. The
majority of this research uses the third-molar extraction model of acute dental pain to deter-
mine relief of pain intensity over time with different available analgesics. The clinical efficacy
of dental analgesics is focused on comparison of individual analgesics and placebo and
monotherapy analgesics with combined therapy.

Efficacy and safety of analgesic drugs is shown to be enhanced through the use in combination
due to the reduction of single drug component. Usually, the choice of analgesic is based on
personal preference. In systematic reviews for dental and general surgical randomized con-
trolled trials with naproxen, diclofenac and rofecoxib, they were shown to be superior compared
to placebo and also COX-2 inhibitors demonstrated equipotent efficacy relative to NSAIDs.

Moreover in dental and orthopedic pain, valdecoxib, celecoxib, ibuprofen and acetaminophen
alone or with oxycodone demonstrated superiority of COX-2 inhibitors compared to acetamin-
ophen, but not to ibuprofen alone. Also, oral ibuprofen is significantly superior to placebo and
when the doses were maximal the effect were enhanced.

When compared to diclofenac, ibuprofen was less efficacious even after showing a reduction
by at least 50% of pain for 100% of patients participated. Acetaminophen was also proven to be
similarly efficacious in general and orthopedic surgery and less effective in dental surgery
compared to NSAIDs. When it is combined with opioids such as codeine or oxycodone, it
was shown to be superior compared to placebo; however, it was more prone to side effect. The
same was proven with tramadol alone.
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In general, NSAIDs demonstrate higher efficacy in dental pain and are considered as the main
alternative and drug of choice for dental pain. However, even though opioids are relatively
less effective, they may be considered when NSAIDs are contraindicated and also different
combination could be administered for some patients that require adequate pain relief [82].

Common reported adverse events of NSAIDs are dyspepsia, gastric ulceration-bleeding, diar-
rhea from COX-1 inhibitors, cardiovascular disease (congestive heart failure, atherothrombosis,
myocardial infarction, ischemic stroke), reduced renal perfusion, or nephrotic syndrome accom-
panied with edema, acute kidney failure in rare cases from COX-2 inhibitors. Ibuprofen use in
normal doses is one of the drugs with least risk or alternative option as selective COX-2
inhibitors. Acetaminophen adverse effects resulting from their higher dosage, chronic use, or in
patient with liver disease includes liver toxicity, prolongation of prothrombine time, urticaria or
skin rashes and acute renal tubular necrosis. Severe hepatotoxicity was reported in patients with
risk factors such as HIV, hepatitis C and chronic alcohol users. In postoperative pain, a single
dose usage and rational prescribing is demonstrated to be safe.

Moreover, narcotic analgesics have more frequent adverse effects and many patients aban-
doned treatment which make them poor choice in dental pain. When contemplating surgery, it
is recommended to suppress NSAID medication from 1-2 to 4-5 days, which also depends on
the drug type and dose regimen. Analgesic combination, which contains NSAIDs, is
recommended to be used with caution only in short course for the acute dental pain [41, 83—
86]. These above-mentioned side effects usually tend not to occur with the occasional use of
NSAIDs, which makes these drugs safe in dental practice. NSAID usage for more than 10 days
should be consulted with the practitioner. Even though they are considered relatively safe
within the recommended dosage for use of up to 10 days, cautions should be exercised in
NSAIDs-exacerbated respiratory disease, asthma, patients with prior myocardial infarction
who are receiving antithrombotic therapy and those with a history of renal disease [87, 88].

Strategies to lower risk events for gastrointestinal toxicity from NSAIDs include the use of the
lowest dose, switch to acetaminophen or COX-2 inhibitors, or antiulcer cotherapy use (PPI,
H2-blockers, antacids, prostaglandins). Cardiovascular-related adverse effects have resulted in
rofecoxib and valdecoxib being withdrawn from the market. However, uses were for a long
period of time and dose dependent or even in short course of treatments for 10 days after
bypass surgery. Currently, celecoxib, etoricoxib, lumiraxocib and parecoxib, with better car-
diovascular risk profiles, are still in the market. Hence, NSAIDs may increase the risk for
myocardial infarction, in particular those with more COX-2 selectivity such as diclofenac.
Taking this into consideration, avoiding COX-2 inhibitors and following treatment with
antiulcer drugs is recommended in high risk patients [82]. Ibuprofen and naproxen are consid-
ered the safest NSAIDs. Overall risk from analgesic used in dentistry is low and importantly
when they are used in acute dental pain. Moreover, the most serious safety concerns about the
use of opioids are the side effect profile which includes respiratory depression, dependence,
sedation, euphoria, constipation, cognitive dysfunction, pruritus, nausea and immunologic
and endocrine effects, which are more prone from u receptor activity. Dependence is another
challenge and this occurs more in severe acute, chronic and terminal pain for longer than a
week and after repeated administration. Furthermore, tolerance to opioids is developed when
higher doses are used.
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Selective k agonist such as nalbuphine is shown to be safer even though this should never be
given to a patient who is dependent. Important care is recommended for codeine metabolism
from CYP2D6 ultrarapid metabolizers, which are more prone to morphine-induced side effects
or for CYP2D6 deficient or patient who are on inhibitors of this cytochrome may not produce
analgesic effect of hydrocodone and oxycodone. Methadone has potential to cause cardiac
arrhythmia. Due to this pretreatment and periodic cardiograms are recommended for patients
suspected for drug interactions or increasing methadone dosing. Important care should also be
taken with conversion of one opioid to another from opioid conversion tables (for example,
morphine to methadone). Regarding treatment of withdrawal, partial agonists such as
buprenorphine is recommended [19, 89].

Recently, there have been important developments in the investigation of lower addictive
potential opioids such as tamper-resistant extended release, also opioid abuse screening tools,
genetic testing and fMRIs for patients at risk of opioid abuse while maintaining treatments for
patients with appropriate management.

Even though recent research has shown that a number of potential predictors for personaliza-
tion of therapy exist, there is still insufficient evidence for opioid prescribing from patient’s
characteristics. Data-based personalized prescribing of opioids for optimization of analgesic
effectiveness and mitigate risks of opioid-related mortality and abuse is highly desirable with
the potential to benefit patients by raising world clinical care and optimizing cost effectiveness
of opioid analgesic therapy [90].

7. Analgesic monotherapy versus combined therapy in dental practice

Analgesic monotherapy and combined therapy is shown in different clinical situations such as
reducing pain in surgical procedures, periodontal and endodontic procedures which is
documented also from different clinical trials. Many NSAIDs which are used in dental pain
includes ibuprofen, aspirin, diflunisal, etodolac, mefenamic acid, ketoprofen, ketorolac and
flubiprofen. Ibuprofen is the most commonly used in acute pain and is often prescribed as the
first choice analgesic associated with its anti-inflammatory actions in the dentistry practice.
Paracetamol acts in the central nervous system and it possesses analgesic and antipyretic
effects. It is the first choice for patients who cannot tolerate NSAIDs. Higher doses such as
1000 mg are more favorable in the context of its efficacy and were comparable with ibuprofen.

There is strong evidence that combined analgesics therapy lead to greater efficacy and fewer
adverse events compared with monotherapy of analgesics in higher doses. Different random-
ized controlled trials that compared combinations of several analgesics (NSAIDs and acet-
aminophen) revealed that the combination of acetaminophen with different NSAID drugs
was more effective than either acetaminophen or individual NSAID alone [18, 91, 92].

Currently there are many combinations of paracetamol with other NSAIDs such as ibu-
profen, ketoprofen and diclofenac and they have resulted in providing superior analgesia
than using the drug alone. Otherwise in the patients with moderate to severe pain
induced by postoperative pain, the combination of lower doses of ibuprofen with paracet-
amol has not shown benefits when compared with ibuprofen used alone. This is an
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indication that dosage choice is an important factor regarding its related combinations
[93-95].

Naproxen is indicated in toothache and its pain relief efficacy is comparable with ibuprofen.
It is comparable with etodolac, but less effective in swelling when compared with diclofenac
when they were used in oral surgical procedures, including postoperative third molar
surgery or orthodontic pain [96-98]. Diclofenac is used in moderate to severe pain following
third molar extraction and it could be used in an intravenous form in risk population
groups such as the elderly and renal insufficiency, postoperative anticoagulation which uses
ketorolac as the only choice for the moderate to severe acute pain. Very similar effects were
shown when transdermal diclofenac patches were used compared to oral administration
[99, 100].

Due to safety concerns COX-2 selective inhibitors have been introduced as a safe alternative in
dentistry practice with superior analgesic and inflammatory conditions in periodontal diseases
and after oral surgery procedures. Etoricoxib and celecoxib groups were shown to be compa-
rable to ibuprofen on its efficacy in the dental pulpal pain or postoperative pain relief, third
molar surgery but superior toacetaminophene [101-103].

Their use is favorable in patients with upper-GI-complications, in the aspirin user for cardio-
vascular comorbidities, or those allergic to aspirin and perioperative settings due to their lack
of properties over blood clotting. But they are limited to be used in such short periods
including postoperative periods due to their cost effectiveness compared to other NSAIDs.
Also, their long-term uses in the painful temporo mandibular joint disorders and chronic
orofacial pain in the patients without cardiovascular risk factors could be considered as
another therapeutic option [41, 104].

8. Significant drug interactions of analgesics

NSAIDs display major interactions when used alongside anticoagulant and antiplatelet effects
of warfarin and clopidrogel, which results in enhancement of their effects and increased risk of
bleeding. In this situation acetaminophen is an appropriate choice at the lowest possible dose,
in short-term treatment only. Ibuprofen use in patients taking cardioprotective aspirin does not
interfere with its antiplatelet activity, even though there are studies that demonstrate reduced
cardioprotective benefits and increase gastrointestinal risk, in contrast to diclofenac or acet-
aminophen which did not influence effects of aspirin on platelet function [86]. Moreover,
patients taking daily aspirin for cardiovascular disease prevention should avoid chronic use
of ibuprofen and FDA recommends taking ibuprofen in intervals of more than 8 h before or
more than 30 min after the immediate release of aspirin to reduce potential interaction in
platelet function [40]. Concurrent use of NSAIDs with warfarin or corticosteroid may increase
gastrointestinal risk. They also increase the risk of gastrointestinal ulceration in concomitant
use with biphosphonates. Effects of antidiabetic sulfonylureas are increased with
coadministration of NSAIDs.
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A decrease of renal extraction of methotrexate is shown with the use of NSAIDs, which can
bring to its toxicity. Also, the serum concentrations of lithium are raised and non-NSAID
analgesic should be recommended. Additionally, fluconazole was shown to increase celecoxib
concentration due to its metabolism inhibition.

Interactions with lesser significance are NSAIDs use with ACE inhibitors, diuretics, Ca-chan-
nel bBlockers and beta-blockers which results in diminished antihypertensive effects. How-
ever, short-term use does not pose a major risk in healthy individuals, but in hypertensive
patients and especially in the elderly if the treatment will be continued for a long term a careful
selection and close monitoring is required. Antacids were shown to decrease NSAIDs effects.
NSAIDs are also found to interact with SSRIs (selective serotonin reuptake inhibitors) to
increase the risk of bleeding including also upper gastrointestinal and postoperative bleeding
[37, 105, 106]. Acetaminophen has very few drug interactions. Carbamazepine as metabolic
inducer may decrease drug levels of acetaminophen. Its combination with alcohol or drugs
that harm the liver may increase the risk for liver toxicity.

Dental practitioners should be aware of these interactions and use analgesic drug therapy
within the limit of dosage or interval of use and in carefully considered combinations. Further-
more, they should avoid them when there is increased risk for toxicity [81, 107]. Narcotic
analgesic interactions include antipsychotics (phenotiazines) which enhance their hypotensive
effect and also CYP2D6 inhibitors (cimetidine, chlorpheniramine, fluoxetine and quinidine),
which inhibit their effects including hydrocodone. Inhibitors or inducers of CYP3A4 cause
clinical significant interactions when used with morphine, oxycodone and methadone by
mediating opioid toxicity or impairment of pain treatment. Also, SSRIs and MAQOIs effects are
more associated with meperidine, methadone, tramadol, buprenorphine, oxycodone,
hydrocodone, pentazocine and fentanyl, which may also result in the cause of the serotonin
syndrome. Barbiturates may enhance their sedative effects. Also an increase of meperidine
metabolism is induced by phenytoine. Taking this into consideration physicians should recog-
nize and monitor patients carefully for drug interactions and possibly try to avoid
polypharmacy [89, 108, 109].

9. Challenges of dental pain management

Safe and effective dental pain management strategy requires an understanding of several
factors. Pain is perceived differently by individual patients, depending on their biogenetic
profile, gender, age, sociocultural attitudes, comedical and psychiatric conditions and several
other factors [110]. Due to ethical consideration there are limited scientific data for drug
efficacy in dental pain management and this is why it is important to challenge the work of
clinicians in daily clinical practice. Dental clinicians assign a comprehensive practice that
involves the pharmacological, biological and psychosocial aspects of pain management in
order to ensure effective low risk pain treatment. Therefore, they need to implement and
coordinate the extrapolated evidence base, knowledge, personal clinical experience and close
monitoring of patients to achieve the effective balance of pain treatment in dental patients [11].
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In general more attention should be paid by dental practitioners to reducing opioid drug abuse
and monitoring of prescription and nonprescription uses of analgesics, improvement of drug
choice alone or in combination, new analgesic alternatives and adjustment in course of treat-
ment according to clinical needs. Also, individualization of therapy and dosage needs to be
done carefully in the risk groups mentioned above, coupled with the need for adequate
monitoring of drug interactions.
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