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ABSTRACT

Background: Adverse effects of medication used in dental care are likely to increase as North Americans live longer, experience
more and greater severity of chronic conditions and take more medications. Thus, documentation of medication use and the
implications for contemporary dental practice is of increasing importance.

Methods: We recorded medication use in patients referred to a large private periodontal practice in Ottawa, Ontario. Patients self-
reported medication use and medication allergies in their health history forms on admission.

Results: Of 322 sequential patients enrolled, 164 were female and the overall median age was 52 (range 6—94 years). Participants
reported taking 249 unique medications in 28 categories. Two-thirds of patients (63.7%) were taking prescription or over-the-
counter (OTC) medications or both. The average number of medications per patient was 1.9 (range 0—14). The average number of
OTC medications per patient was 0.5 for those not taking prescription medications and 0.4 for patients taking prescription
medications concurrently. The number of OTC products per patient was 0—7.

Conclusions: Given the prevalence of the use of both prescription and OTC products, accurate recording of the medication profile
is necessary in contemporary dental practice. Medication use and medication allergies provide information on patients' medical
history and diagnoses that may have implications for their oral condition and delivery of dental care. Additional concerns include
potential interactions between frequently used medications reported by patients and medications that are commonly used in
dentistry.

Clinical Implications: The increase in the use of multiple medications and OTC products by the outpatient community has an
impact on dental care and prescribed medications in dental care. Thus, it is important to have a complete and accurate medication
history to ensure a high standard of care in dental practice.

Adverse drug events including interactions between drugs and diet, dietary supplements and other drugs are likely to increase as
North Americans live longer, have more chronic conditions and take more medications. In the United States, 40% of adults 65
years of age or older regularly, take 5-9 medications and 18% take 10 or more.? Similarly, recent data from the Canadian Institute
for Health Information show that almost two-thirds (62%) of Canadians age 65 and older are using 5 or more classes of prescription
drugs.® Age-related physiological changes, a greater degree of frailty, a larger number of coexisting and comorbid conditions and
polypharmacy have been associated with increased risk of adverse events.*® Older adults are nearly 7 times more likely than
younger people to have an adverse drug event that requires admission to hospital .6

Given the prevalence of medication use among consumers and the aging population, drug—drug interactions warrant consideration
in dental practice. In addition, as nearly 70% of patients do not discuss their use of supplements, vitamins and over-the-counter
(OTC) medications with their health care providers, oral health care professionals should ask all patients about their use of these
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medications.”

We recorded medication use in patients referred to a large private periodontal practice in Ottawa, Ontario. Our goals were to
document the medication use in a population of outpatients, to define the medication profile and to discuss the implications of
medication use in dental care among the periodontal population. We used clinical databases and decision-support tools to classify
interactions according to the level of risk they may pose to the patient. We addressed interactions of greatest clinical concern based
on evidence from randomized controlled clinical trials or meta-analyses (quantitative systematic reviews).

Methods

A total of 352 consecutive patients referred for periodontal care between 1 June 2013 and 23 July 2013 were enrolled in the study.
Thirty patients were excluded, as they refused to provide written consent. Of the 322 remaining, 164 were female and 158 male,
and their median age was 52 years (range 6-94 years). All patients included in the study provided their informed consent to
participate in the medication survey and allow the use of de-identified data for research purposes; participation was entirely
voluntary. Informed consent to standard practice treatment was also provided. The patients' medication use, self-reported in health
history forms on admission, was confirmed through an interview with the patient. De-identified data were entered and analyzed
using Microsoft Excel (Microsoft Inc., Redmond, Wash.).

We assessed the clinical implications of the medications used to provide guidance in contemporary dental practice. To determine
the risks associated with particular OTC—, dietary supplement— and drug—drug interactions, we selected 2 clinical databases
commonly used to evaluate drug—drug interactions (Lexicomp®) and dietary supplement-drug interactions (Natural Medicines
Comprehensive Database®). These tools are helpful in classifying potential interactions according to the level of risk to the patient.
Furthermore, they can inform clinical decision-making and treatment plans should potential risk be present.

Results

Participants reported taking 249 unique medications in 28 categories (32 medications were unspecified, i.e., patients could not
identify the specific medication, but did know the medication category). The numbers of unique prescription, herbal and OTC
medications are presented in Table 1.

Table 1 Prescription, herbal and over-the-counter medications, by class, reported by patients referred to a private
periodontal practice.

No. resbondents Percentage of total z;'evalence
Class of medication o)

(Total n = 322) zsfs.ng;'dents drug class,

%

Antihypertensive medication
Selective and non-selective beta-blockers: 13/114
(11.4%)
Angiotensin converting enzyme inhibitors: 34/114

(29.8%) 114 354 18.9
Angiotensin Il receptor blockers: 14/114 (12.3%)

Calcium-channel blockers: 17/114 (14.9%)
Diuretics: 36/114 (31.6%)

Blood thinners
Anticoagulants: 7/40 (17.5%)
Antiplatelets: 33/40 (82.5%)

40 124 6.6

Psychiatric medications
Selective serotonin reuptake inhibitors: 12/32 (37.5%)



Others: 20/32 (62.5%) 32 9.9 5.3

Hypoglycemic medications
Type | diabetes medication (insulin): 10/29 (34.5%)

Type Il diabetes medication: 19/29 (65.5%) 29 90 48
CGastriculcermedication

Proton pump inhibitors: 18/25 (72.0%)

Histamine blockers: 7/25 (28.0%) 25 78 42
Hypolipidemic medicaton

HMG CoA reductase inhibitors (statins): 21/24 (87.5%)

Others: 3/24 (12.5%) 24 & 40
Analgesicmedicaton

Non-steroidal anti-inflammatory drugs: 12/24 (50.0%)

Opioids: 12/24 (50.0%) 24 7o 40
Hypothyroid medicaton 20 62 33
Osteoporosis medication 7o 53 28 |
Chronic obstructive pulmonary disease and asthma s 0 _—_

medication

 Hormone replacement therapy (estrogen and/or progesterone) - “ 43 23
Ophthalmic medication 13 a0 22 |
Benign prostatic hypertrophy medicaton ° 28 15
Anthistamine medicaton s 25 13
Chemotherapy 7 22 12
Oral contraceptive medication 7 22 12
Laxaivesand stool softeners 7 22 12
_Immunosuppressant medicaton 5 16 08
Oral sedaives 5 16 08 |
Antibiotic medicaon s 12 06 |
Central nervous system stimulants s 12 06 |
Imitable bowel syndrome medicaton s 12 06 |
Anficonvulsantmedicaton s 09 05
Antimigraine medication s 09 05
Corticosteroid medicaton s 09 05 |
Miscellaneous medications 2 37 20 |

* Prevalance was calculated as a percentage: the number of respondents receiving a medication from a particular drug class,
divided by the total number of medications taken from all drug classes. Many respondents were taking more than one medication,
making this denominator 602. For example, in the case of antihypertensive medications, 114 respondents were taking one of these



medications out of the total 602 medications recorded (18.9% prevalence).
Note: HMG CoA = 3-hydroxy-3-methylglutaryl-coenzyme A.

Two-thirds of patients (205 or 63.7%) were taking prescription or OTC medications or both. The number of all medications taken
ranged from O to 14. The average number of prescription medications taken per patient in the whole study sample was 1.9.

Among those who reported taking medications (prescription and non-prescription), the average number was 2.6 per patient; for
prescription medications alone, the average was 2.2 per patient. Among patients not taking prescription medications, the average
number of OTC medications was 0.5 per patient; among those taking prescription medications, the average was 0.4 OTC
medications per patient. The range was 0—7 OTC products.

Patients' self-reporting of allergy to medications was also recorded (Table 2). Allergies to antibiotics were the most commonly
reported allergies (61 patients or 18.9%). Penicillin produced the highest prevalence of allergies (35 patients or 10.9%) with sulfa
medications second (17 patients or 5.3%). From a dental perspective, all medication allergies are noteworthy as every drug
reported in our study, with the exception of doxorubicin, estrogen, and spironolactone, falls into categories of medications that are
commonly used in dental practice (Table 3).'°

Table 2 Allergy to medications reported by patients referred to a private periodontal practice.

Class of medication No. respondents (%), n = 322

Penicillins 35(10.9)
 sufamedicaons 763
COpioids
Codeine: 11/13 (84.6%)
Demerol: 2/13 (15.4%) 13(4.0)
CAspiin 7@2
 Non-steroidal anti-inflammatory drugs s16)
' Local anesthetic (undefined) a2y
Clatex 309
Tetracydine 309
Clindamyéin 309
Barbiturates 103
Cephalosporin 103
' Diphenhydramine 103
Doxorubicin 103
Entomycin 103
CEstogen 103
Niofurantoin 103
spionolactone 103
Tubocurarine 103

Table 3 Medications commonly used in dentistry.°

Analgesics and




Antibiotics and

antifungals

Emergency
medications

Local anesthetics

anti-inflammatory
agents

Sedatives

Benzodiazepines (alprazolam,

Amoxicillin Acetylsalicylic acid Articaine Acetaminophen diazepam, lorazepam,
midazolam and triazolam)
Azithromycin Diphenhydramine Bupivacaine Acetylsalicylic acid Zolpidem
Cephalexin Epinephrine Lidocaine (& Codeine
epinephrine)
Chlorhexidine ; Mepivacaine (x Glucocorticoids
(topical) Flumazenil levonordefrin) (dexamethasone)
Clarithromycin Glucose Prilocaine Ibuprofen
Clindamycin Naloxone Benzocaine Oxycodone
(topical)
Clotrimazole . . . . .
(topical) Nitroglycerine Lidocaine (topical)
Doxycycline Oxygen Tetracaine (topical)
Fluconazole Salbutamol

Discussion

Medication use by patients can have an impact on care in contemporary dental practice. Knowledge of a patient's medication use
provides information on his or her medical history and diagnoses that may have implications for the oral condition and subsequent
delivery of dental care. In addition, oral complications of systemic medications, such as xerostomia, have repercussions in oral care
because of their impact on risk of oral disease. Further concerns include potential interactions between reported frequently used
medications and medications that are commonly used in dentistry (Table 3).'°

The results of this study are particularly relevant in a periodontal practice, but may not be representative of what is seen in a
general dental practice. Periodontal practices include more mature patients (median age 52 years) compared with the general
Canadian population (median age 40 years)."" The higher proportion of mature patients positions periodontal practices well to
examine medication use in a demographic group that typically takes many medications. This suggests that the number, diversity
and type of medications taken by our sample group may not be consistent with the average population of many general dentistry
practices. In this study, 63.7% of patients reported taking at least 1 medication, whereas the prevalence is 40.5% in the general
Canadian population.’> A number of conditions are also associated with periodontal diseases (e.g., diabetes) and, thus, a higher
prevalence of medication intake.

We found that approximately a third of patients in a periodontal private practice were taking an antihypertensive medication (114 or
35.4%). The common use of medications for blood pressure control has significant implications for dental care on many levels.
Ideally, blood pressure should be measured before any dental procedure in patients who are taking antihypertenisve medications.
A number of factors can alter control of blood pressure, and treating patients with uncontrolled hypertension may be associated with
serious risks. Measuring blood pressure before and after procedures can both minimize the risk (for example, detecting acute
hypertensive or hypotensive crises) and provide valuable feedback on the hypertensive therapy for the patient and his or her
clinician. During the dental appointment, the patient's blood pressure should be monitored and recorded, and local anesthetics
containing a vasoconstrictor should be delivered cautiously following careful aspiration.'® If hypertension is not controlled, dental
treatment should be delayed and medical attention sought.'

Evidence also demonstrates a strong association between periodontitis and athlerosclerotic conditions.'® Although no clear causal
relationship has been shown, the 2 conditions are linked and there may be more patients on antihypertensive medications in a
peridontal practice.



Antihypertensives are common causes of xerostomia and some drug classes, such as the angiotensin converting enzyme (ACE)
inhibitors, are known to cause oral complications including burning mouth and mucosal reactions, such as lichenoid drug
eruptions.16 Nonselective beta-blockers (i.e., propranolol, nadolol) enhance the pressor response to epinephrine, resulting in
hypertension and bradycardia. Also, clinicians must exercise caution when prescribing anti-inflammatories for those who take ACE
inhibitors and beta-blocking agents. It is well known that non-steroidal anti-inflammatory drugs (NSAIDs) reduce the excretion of
antihypertensives resulting in increased serum concentrations, increasing blood pressure by an average of 5 mmHg.""Thus,
NSAIDs must be used only with caution, and patients' blood pressure should be closely monitored for the duration of treatment.
Finally calcium channel blockers, in conjunction with poor oral hygiene, directly cause drug-induced gingival enlargement in about
20% of the population taking these medications."®

Dietary supplements were the second most common medications taken by our patients (70 patients or 21.7%) while vitamins were
fourth (39 patients or 12.1%). In general, medications that are commonly prescribed by oral health care professionals can be given
without regard to interactions with dietary supplements, although patients taking ginkgo biloba, St. John's wort, evening primrose or
valerian should consult with their primary provider before taking these supplements with other prescribed medications.’® As these
products are unregulated, their composition, purity, bioavailability, biological activity and drug interactions are poorly understood.
Oral health care professionals who are challenged with patients taking these types of supplements may benefit from consulting
clinical databases, such as the Natural Medicines Comprehensive Database,® to help understand interactions between drugs and
these supplements. This tool and others like it are helpful in classifying interactions according to the level of risk they pose to the
patient.?%-2® Furthermore, they help with clinical decision-making and treatment plan alterations should potential risk be present.

The use of antithrombotic medications, whether anticoagulants (7 patients or 2.2%) or antiplatelet agents (33 patients or 10.2%),
have obvious implications for dental care. In addition to warfarin, 3 new anticoagulants are now available (dabigatran, rivaroxaban
and apixaban), and, in addition to aspirin, a number of new antiplatelet agents (clopidogrel, ticlopidine, prasugrel, ticagrelor and
vorapaxar) are also now available. The timing of these medications with respect to dental surgery is important as some treatment
schedules may have to be modified to reduce the risk of prolonged bleeding following dental surgery.?*?5Stopping some of these
medications before dental treatment poses an inherent risk, as this could put patients at risk of a thromboembolic event.
Consultation with the relevant physician is often important when patients are taking antithrombotic medications because of the
propensity of these drugs for interactions with other drugs, diet and supplements and the critical nature of coagulation.

Centrally acting and psychiatric medications were used by 32 patients (9.9%) in the population studied. Oral complications
resulting from these therapies commonly include xerostomia, with risk of oral and dental complications of hyposalivation and
increased or altered muscle function.?’?% Selective serotonin reuptake inhibitors (SSRIs), such as fluoxetine, paroxetine and others,
have been associated with increased bruxism and risk of temporomandibular disorders,?®3° whereas tricyclic antidepressants
(TCAs) have significant anticholinergic effects in some patients, including hypertension, increased intraocular pressure and
xerostomia.3'?? Interactions may also occur between some of these drugs and medications commonly used in dentistry. For
example, the synthetic vasoconstrictor levonordefrin has a significantly higher risk of causing hypertension among patients taking
TCAs. As such, anesthetics containing this vasoconstrictor (i.e., mepivicaine 3% with 1:20 000 levonordefrin) must be avoided.
Also, patients taking SSRIs must avoid taking NSAIDs, as there is an increased risk of gastrointestinal bleeding with long-term use
over 4 days 233

Patients on hypoglycemic medications for type 2 diabetes (19 patients) or insulin for type 1 diabetes (10 patients) comprised 9.0%
of the 322 patients surveyed. This prevalence is significantly higher than the 6.8% reported for type 1 and 2 diabetes in Canada.*?
There are many well-established associations among diabetes, periodontal disease and wound healing3#; thus, oral health care
professionals require knowledge of these patients' diabetic history and glycemic control before surgery. People with diabetes are at
increased risk of periodontitis, peri-implantitis, xerostomia, secondary fungal infections and taste changes.®>*" In addition, glycemic
control can be compromised following dental treatment if oral pain is experienced and oral intake is compromised. Those with
uncontrolled diabetes may be at greater risk of oral complications, healing of surgical wounds may be delayed in poorly controlled
diabetes patients and the need for perioperative antibiotic prophylaxis may be considered.383°

Hypolipidemic medications were taken by 24 (7.5%) of our patients, with the 3-hydroxy-3-methylglutaryl-coenzyme A (HMG CoA)
reductase inhibitors (statins) the most prevalent prescription (21/24). Although these medications are not typically a cause for
concern in dental treatment, they may be associated with a number of drug interactions including with drugs commonly prescribed
in dentistry (clarithromycin, fluconazole, itraconazole and ketoconazole).?

Analgesic medications were also used by 24 people (7.5%) in the population we studied; half (12) were taking NSAIDs, such as
ibuprofen, and the other half opioid analgesics. Patients may be taking NSAIDs chronically for various reasons, and few cause
dental concerns. Notably, concerns include the patient's ability to achieve adequate postoperative hemostasis, as these
medications inhibit platelet aggregation and prolong bleeding time in some patients.*? Dentists prescribe many medications for
postoperative dental and oral pain. NSAIDs and/or acetaminophen are the drugs of choice in managing postoperative dental pain
that is secondary to inflammation. Opioids are not anti-inflammatory agents and should never be considered the drugs of choice for
this indication.#'#? Only after the dose of the NSAID and/or acetaminophen has been optimized should opioid medication be
prescribed for the shortest time possible postoperatively (3 days or less).



New information from the United States Food and Drug Administration (FDA) states that NSAIDs can interfere with the antiplatelet
effect of low-dose aspirin (81 mg/day), potentially rendering aspirin less effective when used for cardioprotection and stroke
protection.*? In situations where these drugs could be used concomitantly, the FDA recommends that the dose of ibuprofen be
taken at least 30 minutes after aspirin ingestion or more than 8 hours before aspirin ingestion to avoid attenuation of aspirin's effect.
With occasional use of ibuprofen, the risk of any attenuation of the antiplatelet effect of low-dose aspirin is likely to be minimal,
because of a long-lasting effect of aspirin on platelets.*>#* Patients taking opioid analgesics before dental treatment may have
increased dry mouth as a side effect of these drugs, and sedative agents should be used with caution or avoided because of
potential synergistic central nervous system depression that can be caused by this combination.® The increasing recognition of
opioid abuse requires particular caution in dental practice.

Thyroid medications were taken by 20 patients (6.2%) in our study, slightly fewer than the reported rate of use of such medications
in Canada (9.8%).'2 Hypothyroid agents, such as levothyroxine, affect the basal metabolic rate and can have an impact on systemic
status, including blood pressure, energy and mood.

The 17 patients (5.3%) in the study who were taking bisphosphonates, primarily for osteoporosis, should be considered in the
context of the potential impact of these drugs on wound healing. Although this risk is low compared with the high risk of
osteonecrosis associated with IV bisphosphonate administration in oncology, it affects surgical management and should alert the
clinician to consider bisphosphonate effects.*>®® Dose, route of delivery and duration of bisphosphonate therapy should be
addressed in the history. New agents, osteolytic inhibitors, are now available and doses used in oncology require the same
consideration as bisphosphonates.*°

Respiratory and allergy medications have implications for dental care, in particular if general anesthesia is considered. These
medications should be considered red flags to practitioners alerting them to patients who may have a difficult airway or in whom
intubation may be a challenge. Furthermore, these medications are often associated with dry mouth, and their use may impact
one's oral and dental status secondary to chronic, drug-induced hyposalivation or xerostomia. In our patient population 16 people
(5.0%) were taking medications for chronic obstructive pulmonary disease or asthma. Because asthmatic "attacks" can often be
brought on by stressful situations or exposure to inhaled aerosols, such as in the dental environment, these patients should be
encouraged to have have their own "rescue" medications on hand at all times. Inhaled salbutamol is the most common f,-
adrenergic receptor agonist used to treat acute bronchospasm, which may be experienced during an asthmatic attack or
anaphylaxis.®® For this reason, salbutamol is 1 of the 7 required medications in the minimal dental emergency kit, as not all patients
will remember to have their rescue medication on hand.>°

Although the prevalence of the remaining 16 drug categories in our study was less than 5% each, the implications of their use in
dental care warrant consideration. Patients on chemotherapy (in our study, 7 or 2.2%), immunosuppressants (5 or 1.6%) and
corticosteroids (3 or 0.9%) may have delayed or poor postoperative healing and may be at increased risk of surgical infections or
secondary fungal infections. Perioperative antibiotic prophylaxis may be warranted in these patients.>!

The use of hormone replacement therapy (14 patients in our study or 4.4%) or oral contraceptives (7 patients or 2.2%) is known to
have implications for blood clot formation and wound healing following surgical dental care.>?°3 In addition, for patients taking oral
contraceptives, antibiotic interactions may reduce the effectiveness of the contraceptive, and patients should be informed of this
risk. From a periodontal standpoint, patients on oral contraceptives have an increased risk of plaque-induced gingival diseases, as
they experience a heightened inflammatory response to plaque biofilm.%

We also evaluated allergy risk, as dentists prescribe medications with the potential to cause allergic and anaphylactic reactions
(Table 2). From a dental perspective, all allergies to medications are particularly noteworthy as almost every drug class reported in
our study falls into categories of medications that are commonly used in the dental practice.'®Many of these allergies can have
significant implications for planned dental treatment. If noted on a patient record, the nature of the reaction must be investigated as
many patients confuse allergic reactions with intolerances; for example, most gastrointestinal symptoms represent side effects of
medications rather than true allergic reactions. This is important information as a patient who is considered allergic to a medication,
should avoid exposure and clinicians should avoid prescribing such drugs to these patients.

There were a few limitations on this study. The reporting of medications relied in part on full and complete disclosure by the patient.
Some patients may not recall all of the medications they are taking and others do not disclose all medications for personal reasons
or because the medications are taken irregularly or sporadically. Given the demographic of our study population, the paucity of
medications for erectile dysfunction might be evidence of that.

Another limitation is the lack of specific investigation into the prevalence of illicit drug use. Self-reporting of such drug use is likely
unreliable, and these drugs are prone to interactions with many OTC and prescription drugs and dietary supplements.>> Even in
a research setting, few patients are willing to self-report use of illicit medications despite the importance of this information to their
safe care.®'"®3 There has been a significant increase in research around screening and brief intervention (SBI) as it applies to
patients who are at risk of health problems resulting from substance abuse. As a public health initiative, the aim of SBl is to improve
community health by reducing the prevalence of adverse consequences of substance use through the organization and



coordination of early intervention services.®* Evidence for the effectiveness of SBI in medical settings has been summarized in
several reviews and meta-analyses.®*%” The success of SBI in medical settings suggests that oral health providers are an
untapped resource for giving advice and brief counseling to illicit drug and tobacco users.

Conclusions

Given the prevalence of the use of both prescription and OTC drugs, accurate recording of a patient's medication profile is
necessary to guide contemporary dental practice and mitigate potential risk. Medication use and medication allergies provide
information about a patient's medical history and diagnoses that may affect the oral condition and delivery of dental care. Additional
concerns include potential interactions between frequently used medications reported by patients and medications that are
commonly used in dentistry, with the result that medication use by patients can impact care in contemporary dental practice. Close
consideration of these issues is required to provide the best care and optimal patient safety.
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