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Advanced Certificate in Palliative Oral Health

Pharmacology of Palliative Medications

Analgesic agents form the cornerstone of pain management in palliative care, and a clear understanding of
their classifications is essential for oral health professionals. Analgesics are divided into non‑opioid, opioid,
and adjuvant categories, each with distinct mechanisms, indications, and side‑effect profiles. Non‑opioid
analgesics such as acetaminophen act primarily in the central nervous system to inhibit prostaglandin
synthesis, providing mild to moderate relief for dental discomfort or mucosal irritation. Non‑steroidal
anti‑inflammatory drugs (NSAIDs) like ibuprofen and naproxen reduce inflammation by blocking
cyclo‑oxygenase enzymes, making them useful for inflammatory oral lesions but also raising concerns about
gastrointestinal bleeding, especially in patients receiving corticosteroids.

Opioid analgesics are the most potent agents for severe cancer‑related pain, including odontalgia and
neuropathic pain that may arise from tumor invasion of the jaw or nerve compression. Opioids are further
subdivided into weak (e.g., codeine, tramadol) and strong (e.g., morphine, oxycodone, fentanyl) agents.
Weak opioids often serve as a bridge for patients transitioning from non‑opioid therapy, while strong
opioids are initiated when pain intensity exceeds a numeric rating of 4 on a 0‑10 scale. The concept of
analgesic ladder introduced by the World Health Organization guides clinicians to stepwise escalation, but
modern practice emphasizes individualized dosing and early use of strong opioids when appropriate.

Key pharmacokinetic terms such as bioavailability, half‑life, and first‑pass metabolism influence drug
selection and dosing frequency. For example, oral morphine undergoes extensive first‑pass metabolism,
resulting in a bioavailability of approximately 30 %; therefore, dose conversion to parenteral routes requires
careful calculation to avoid overdose. In contrast, fentanyl’s high lipid solubility permits rapid absorption via
buccal or transdermal routes, offering flexibility for patients with dysphagia or severe mucositis.
Understanding these concepts enables clinicians to tailor therapy to the unique oral challenges faced by
palliative patients.

Adjuvant medications are agents primarily indicated for conditions other than pain but possess analgesic
properties that augment opioid efficacy or target specific pain mechanisms. Anticonvulsants such as
gabapentin and pregabalin are first‑line treatments for neuropathic pain, including trigeminal neuralgia
secondary to tumor infiltration. Antidepressants, particularly tricyclic agents like amitriptyline, address both
pain and comorbid depression, a common occurrence in terminal illness. The dual action of these drugs can
reduce required opioid doses, thereby minimizing opioid‑related side effects that may exacerbate oral
health problems, such as xerostomia or constipation.

Anticholinergic drugs, including scopolamine and glycopyrrolate, are frequently prescribed to control
secretions in patients with advanced disease. While beneficial for managing drooling and aspiration risk,
anticholinergics can worsen dry mouth, increasing the risk of dental caries, mucosal ulceration, and
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candidiasis. Oral health practitioners must therefore collaborate with the palliative team to balance
secretion control with protective strategies such as saliva substitutes, fluoride varnish, and meticulous oral
hygiene.

Antiemetic agents like ondansetron, metoclopramide, and prochlorperazine are integral to the management
of chemotherapy‑induced nausea and opioid‑related vomiting. These drugs also influence oral intake, and
their side‑effect profiles may impact oral health. For instance, metoclopramide’s dopamine antagonism can
lead to extrapyramidal symptoms that manifest as facial muscle rigidity, potentially interfering with oral
hygiene practices. Understanding drug‑drug interactions is crucial; combining metoclopramide with other
dopamine antagonists can amplify these adverse effects.

Anxiolytic medications, most commonly benzodiazepines such as lorazepam and diazepam, address anxiety
and dyspnea that often accompany end‑of‑life distress. Their sedative properties can reduce the perception
of pain, yet they also depress respiratory drive—a consideration when used concurrently with high‑dose
opioids. Moreover, benzodiazepines may cause muscle relaxation that facilitates oral care, but excessive
sedation can impair a patient’s ability to cooperate with dental interventions, necessitating timing
adjustments for oral examinations.

Antidepressant therapy plays a dual role in palliative care: mitigating depressive symptoms and enhancing
analgesia through modulation of descending pain pathways. Selective serotonin reuptake inhibitors (SSRIs)
such as sertraline are generally well tolerated, but they possess a modest risk of platelet dysfunction,
potentially increasing bleeding during invasive dental procedures. Clinicians must therefore assess bleeding
risk and may need to coordinate temporary discontinuation or dose adjustment before extractions or
periodontal surgeries.

Corticosteroid agents, including dexamethasone and prednisone, are employed for their anti‑inflammatory
and anti‑edema effects in cases of tumor‑related swelling of the oral cavity or oropharynx. The rapid
reduction of edema can improve airway patency and facilitate oral intake, but long‑term steroid use
predisposes patients to mucosal thinning, delayed wound healing, and opportunistic infections such as oral
candidiasis. Prophylactic antifungal therapy and regular monitoring of oral mucosa are recommended when
high‑dose steroids are administered.

Mucolytic drugs like acetylcysteine may be prescribed to thin thick secretions in patients with respiratory
compromise. Although primarily a respiratory aid, mucolytics can affect taste perception and may
contribute to a bitter aftertaste, influencing patient compliance with oral hygiene measures. Awareness of
these sensory changes enables clinicians to suggest flavor‑enhanced oral rinses or alternative formulations.

Antiepileptic medications, beyond their role in seizure control, serve as adjuvant analgesics for neuropathic
pain. Carbamazepine, for example, is effective for trigeminal neuralgia but requires monitoring of serum
levels due to its narrow therapeutic index and potential for drug interactions via cytochrome P450 enzymes.
Carbamazepine can also cause hyponatremia, which may exacerbate oral mucosal fragility.
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Opioid rotation is a strategic approach used when a patient develops intolerable side effects or inadequate
analgesia from a particular opioid. By switching to an equianalgesic dose of a different opioid, clinicians can
exploit variations in receptor affinity, metabolism, and side‑effect profiles. For instance, a patient
experiencing severe constipation on morphine may benefit from a switch to hydromorphone, which has a
slightly different metabolic pathway and may be associated with less gastrointestinal slowing. Proper
calculation of the equianalgesic dose, typically applying a 25‑30 % reduction to account for incomplete
cross‑tolerance, is essential to prevent overdose.

Breakthrough pain refers to transient exacerbations of pain that occur despite stable background opioid
therapy. Management strategies include the use of short‑acting opioids such as immediate‑release
morphine or fentanyl buccal tablets, administered on an as‑needed basis. In the context of oral health,
breakthrough pain may be precipitated by dental procedures, mucosal ulceration, or denture irritation.
Prompt identification and treatment of the underlying oral source can reduce the frequency of
breakthrough episodes.

Tolerance is a physiological adaptation wherein higher drug doses are required to achieve the same
analgesic effect over time. Tolerance develops more rapidly with certain opioids, especially when
administered at high doses or via continuous infusion. Importantly, tolerance to analgesic effects does not
extend to side effects such as constipation or respiratory depression, which often persist regardless of dose
escalation. This dissociation underscores the need for proactive management of opioid‑induced adverse
events in the oral cavity.

Dependence describes a physiological state wherein abrupt discontinuation of an opioid leads to
withdrawal symptoms. While dependence is a normal consequence of long‑term opioid therapy, it should
not be confused with addiction, which involves compulsive drug‑seeking behavior. In palliative settings,
clinicians aim to prevent withdrawal by tapering doses gradually when opioids are no longer required,
ensuring that oral health interventions are not compromised by uncontrolled pain during the tapering
process.

Opioid‑induced constipation (OIC) is one of the most common adverse effects and can significantly impact
oral health. Constipation may lead to reduced appetite and decreased oral intake, resulting in diminished
salivary flow and higher susceptibility to dental decay. Pharmacologic prophylaxis with peripherally acting
µ‑opioid receptor antagonists (PAMORAs) such as methylnaltrexone can alleviate OIC without affecting
central analgesia. Integrating these agents into the palliative regimen helps maintain nutritional status and
supports oral hygiene.

Dry mouth, or xerostomia, is frequently encountered in palliative patients due to anticholinergic use, opioid
side effects, and reduced fluid intake. Xerostomia creates an environment conducive to bacterial
overgrowth, plaque accumulation, and caries formation. Management includes recommending sugar‑free
chewing gum, saliva substitutes, and fluoride mouth rinses. Saliva substitutes containing
carboxymethylcellulose can provide temporary lubrication, while pilocarpine, a cholinergic agonist,
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stimulates salivary flow but must be used cautiously in patients with cardiovascular disease.

Oral mucositis is an inflammatory condition of the oral mucosa commonly induced by chemotherapy,
radiotherapy, or targeted agents. The pathogenesis involves direct cytotoxic injury to epithelial cells, leading
to ulceration, pain, and increased infection risk. Pharmacologic prophylaxis with low‑dose oral rinses
containing benzydamine or granulocyte‑macrophage colony‑stimulating factor (GM‑CSF) may reduce
severity. In severe cases, topical corticosteroids or lidocaine lozenges provide symptomatic relief, allowing
patients to maintain nutrition and hydration.

Antifungal therapy is vital for managing candidiasis, a frequent opportunistic infection in
immunocompromised or steroid‑treated patients. Topical agents such as nystatin suspension or
clotrimazole troches deliver high local concentrations with minimal systemic absorption. Systemic azoles like
fluconazole are reserved for extensive disease but require monitoring for hepatic enzyme induction, which
can alter the metabolism of opioids and benzodiazepines. Knowledge of these interactions prevents
inadvertent reduction of analgesic efficacy.

Drug‑drug interaction awareness is paramount because many palliative medications share metabolic
pathways. For example, the CYP3A4 inducer rifampin can lower plasma concentrations of fentanyl, while the
CYP3A4 inhibitor ketoconazole can increase fentanyl levels, raising the risk of respiratory depression.
Similarly, selective serotonin reuptake inhibitors can potentiate serotonergic activity when combined with
tramadol, potentially leading to serotonin syndrome—a condition characterized by agitation, hyperreflexia,
and autonomic instability. Early identification of such interactions safeguards both systemic and oral health.

Pharmacogenomics increasingly informs personalized prescribing. Polymorphisms in the CYP2D6 gene
affect metabolism of codeine to morphine; ultra‑rapid metabolizers may experience toxicity, whereas poor
metabolizers may find codeine ineffective. In the oral health context, genetic testing can guide selection of
analgesics that minimize adverse effects, ensuring patients can tolerate dental procedures without excessive
sedation or pain.

Route of administration considerations are especially critical when oral intake is compromised. Sublingual
and buccal routes bypass hepatic first‑pass metabolism, offering rapid onset for agents such as fentanyl
lozenges. Transdermal patches provide continuous drug delivery over several days, useful for stable pain
control but requiring vigilance for skin irritation, particularly in patients with fragile epidermis due to
cachexia. Intravenous infusion is reserved for acute settings, allowing titration to effect, yet it necessitates
central line care to prevent infection that could spread to the oral cavity.

Formulation types influence both efficacy and patient compliance. Immediate‑release tablets deliver a quick
peak concentration but may require frequent dosing, increasing the pill burden. Extended‑release capsules
maintain steadier plasma levels, reducing dosing frequency but posing a risk of dose dumping if the capsule
is crushed—a practice sometimes attempted by patients seeking rapid relief. Liquid formulations are
advantageous for patients with dysphagia, yet they may contain sugar or alcohol, potentially aggravating
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dental decay. Flavor‑masked preparations can improve acceptability without compromising therapeutic
action.

Side‑effect management in the oral cavity involves both pharmacologic and non‑pharmacologic strategies.
For opioid‑induced nausea, metoclopramide can be administered prior to analgesic dosing, while dietary
modifications such as small, frequent meals reduce gastric upset. Constipation is tackled with a stepwise
approach: first, dietary fiber and fluid intake, followed by osmotic laxatives like polyethylene glycol, and
finally, PAMORAs if constipation persists. Each intervention must be coordinated with oral health
recommendations to avoid exacerbating dental issues—e.g., high‑fiber foods that are also abrasive may
irritate sensitive mucosa.

Patient education is a core component of successful pharmacologic management. Patients should be
instructed on proper storage of potent opioids, safe disposal of unused medication, and the importance of
adhering to prescribed dosing schedules. In the oral health domain, teaching patients to rinse the mouth
after each dose of liquid medication can reduce residue buildup, decreasing the risk of caries.
Demonstrating the correct use of sublingual tablets—allowing them to dissolve completely without
swallowing—ensures optimal absorption and minimizes choking hazards.

Monitoring protocols involve regular assessment of pain intensity, side‑effect burden, and functional status.
The use of validated tools such as the Numeric Rating Scale for pain and the Constipation Assessment Scale
for bowel function provides quantifiable data that can be tracked over time. Oral health professionals
should perform baseline oral examinations, documenting caries, periodontal status, and mucosal integrity,
then repeat assessments at intervals aligned with medication changes. This systematic approach enables
early detection of medication‑related oral complications.

Special populations present unique challenges. Elderly patients often have reduced renal clearance,
necessitating dose adjustments for drugs like morphine, whose active metabolite morphine‑6‑glucuronide
accumulates in renal impairment, potentially leading to heightened sedation. Pediatric palliative patients
require weight‑based dosing and careful titration, as their metabolic pathways differ from adults. Patients
with hepatic dysfunction may require lower doses of medications metabolized by the liver, such as
oxycodone, to avoid toxicity. In each case, oral health considerations must be integrated, as hepatic disease
can predispose to coagulopathy, influencing the safety of invasive dental procedures.

Psychosocial factors influence medication adherence and oral health outcomes. Anxiety about medication
side effects may lead patients to underuse analgesics, resulting in uncontrolled pain that hampers oral
hygiene. Conversely, fear of addiction may cause patients or families to request dose reductions
prematurely, compromising comfort. Open communication, culturally sensitive counseling, and involvement
of caregivers in medication management can mitigate these barriers, ensuring that oral health needs are
not overlooked.

Interdisciplinary collaboration is essential for optimizing pharmacologic care. Dentists, oral surgeons,
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pharmacists, physicians, nurses, and palliative specialists must share information regarding medication
regimens, laboratory values, and oral findings. For example, a pharmacist can flag a potential interaction
between a new antifungal and the patient’s opioid regimen, prompting the prescriber to adjust the opioid
dose or select an alternative antifungal. Likewise, an oral surgeon can advise on timing of extractions
relative to the patient’s anticoagulant therapy, reducing the risk of postoperative bleeding.

Documentation should capture all medication changes, patient-reported outcomes, and oral assessments.
Electronic health records that integrate pharmacy data with dental notes facilitate real‑time updates and
support decision‑making. Accurate documentation also serves legal and quality‑improvement purposes,
ensuring that any adverse events related to medication can be traced and addressed promptly.

Emerging therapies are expanding the palliative pharmacologic armamentarium. Cannabinoids, for instance,
have been investigated for neuropathic pain and appetite stimulation. Oral formulations of
delta‑9‑tetrahydrocannabinol (THC) and cannabidiol (CBD) are available, but clinicians must be aware of
potential interactions with sedatives and anticoagulants. Similarly, novel agents such as the
N‑methyl‑D‑aspartate (NMDA) antagonist ketamine are being explored for refractory pain, with the added
benefit of a rapid antidepressant effect. Oral health practitioners should remain informed about these
developments to anticipate possible oral manifestations, such as mucosal irritation from oil‑based
preparations.

Legal and ethical considerations govern the prescribing and dispensing of controlled substances.
Regulations vary by jurisdiction, but common requirements include obtaining a valid prescription,
maintaining a controlled‑substance log, and ensuring that patients receive appropriate counseling. Ethical
dilemmas may arise when balancing pain relief against the risk of hastening death, a concern sometimes
expressed by families. The principle of double effect clarifies that the intention to alleviate pain, even if it
may unintentionally shorten life, is ethically permissible when the primary aim is not to cause death. Oral
health professionals must respect these principles while advocating for treatments that preserve oral
function and comfort.

Quality‑of‑life metrics often incorporate oral health as a domain. Pain, ability to eat, taste perception, and
speech are directly linked to oral status. Medications that impair taste, cause mucosal ulceration, or induce
excessive salivation can detract from overall wellbeing. Therefore, medication selection should prioritize
agents with minimal impact on oral sensation, and when unavoidable side effects occur, supportive
measures such as flavor‑enhanced nutritional supplements or protective oral barriers should be employed.

Case scenario 1: A 68‑year‑old man with advanced head‑and‑neck squamous‑cell carcinoma experiences
severe mandibular pain and dysphagia. He is prescribed oral morphine 30 mg every 4 hours, but develops
constipation and dry mouth. The oral health team assesses his oral cavity, noting plaque accumulation and
early carious lesions. A multidisciplinary plan includes switching to a transdermal fentanyl patch to reduce
gastrointestinal side effects, initiating a PAMORA for constipation, and recommending a sugar‑free saliva
substitute. Additionally, a weekly fluoride varnish application is scheduled to protect against caries. The
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patient’s pain is reassessed after two weeks, showing improved control with fewer opioid‑related
complications, illustrating how pharmacologic adjustments and oral health interventions synergize to
enhance comfort.

Case scenario 2: A 55‑year‑old woman with metastatic breast cancer reports breakthrough facial pain
triggered by a poorly fitting denture. She is on oxycodone sustained‑release 20 mg twice daily, with
occasional immediate‑release morphine for breakthrough pain. The oral health professional identifies
denture irritation as the pain source and recommends a relining procedure. To manage the breakthrough
episodes, a low‑dose fentanyl buccal tablet is prescribed for rapid onset, reducing the need for additional
morphine doses. After denture adjustment, the patient’s breakthrough pain frequency declines, allowing a
reduction in breakthrough medication and decreasing overall opioid exposure.

Case scenario 3: A 72‑year‑old patient with chronic obstructive pulmonary disease (COPD) and terminal
lung cancer is receiving high‑dose oral morphine for dyspnea‑related chest discomfort. He develops
opioid‑induced nausea and vomiting, leading to reduced oral intake and subsequent xerostomia. The
healthcare team introduces ondansetron as a prophylactic antiemetic before morphine dosing and adds
pilocarpine to stimulate salivation. The patient is also instructed to use a chlorhexidine rinse to control
bacterial growth. Over the following weeks, nausea subsides, oral intake improves, and the patient reports
better mouth comfort, highlighting the importance of addressing medication side effects that directly affect
oral health.

Challenges in practice include the variability of patient response, limited evidence for some oral‑specific
outcomes, and the need for frequent reassessment. Opioid tolerance may develop unevenly across different
tissues; a patient may experience persistent analgesia for deep pain while developing tolerance to
peripheral side effects such as constipation. This paradox requires clinicians to balance dose escalation with
adjunctive therapies. Additionally, the paucity of robust clinical trials focusing on oral health endpoints in
palliative populations can make guideline development difficult, necessitating reliance on expert consensus
and case‑based learning.

Technology integration offers opportunities to streamline medication management. Mobile applications can
remind patients to take oral medications, track pain scores, and prompt oral hygiene activities. Telehealth
visits enable remote oral examinations, where clinicians can visually inspect the oral cavity using
high‑resolution cameras, assess for mucosal lesions, and adjust medication regimens accordingly. Electronic
prescribing systems can flag potential drug interactions automatically, reducing the likelihood of adverse
events that compromise oral health.

Future directions involve expanding the scope of pharmacogenomic testing, developing targeted drug
delivery systems that release analgesics directly at the site of oral pain, and creating novel agents with
reduced systemic side effects. Research into mu‑opioid receptor agonists that do not cross the blood‑brain
barrier is underway, offering the promise of peripheral analgesia without central sedation. Such innovations
could revolutionize palliative oral care, allowing patients to maintain oral function and comfort with minimal
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systemic burden.

Summary of key terms (presented as a quick reference for rapid review):

Analgesic – medication for pain relief; includes non‑opioid, opioid, and adjuvant categories.
Opioid – strong analgesic acting on µ‑receptors; examples: morphine, fentanyl.
Adjuvant – drug primarily for another indication but used for analgesia; includes anticonvulsants,
antidepressants.
Anticholinergic – reduces secretions; can cause xerostomia.
Antiemetic – prevents nausea/vomiting; examples: ondansetron, metoclopramide.
Anxiolytic – reduces anxiety; benzodiazepines are common.
Antidepressant – treats depression and can augment analgesia; SSRIs and TCAs are typical.
Corticosteroid – anti‑inflammatory; dexamethasone reduces edema.
Mucolytic – thins secretions; acetylcysteine is an example.
Antiepileptic – controls seizures and neuropathic pain; carbamazepine, gabapentin.
Opioid rotation – switching opioids to improve efficacy or reduce side effects.
Breakthrough pain – transient pain spikes requiring rescue medication.
Tolerance – need for higher dose to achieve same effect.
Dependence – physiological adaptation causing withdrawal on abrupt cessation.
Opioid‑induced constipation – common side effect; managed with laxatives or PAMORAs.
Dry mouth – xerostomia; mitigated with saliva substitutes and stimulants.
Oral mucositis – inflammation/ulceration of oral mucosa; prophylaxis with benzydamine.
Antifungal – treats candidiasis; nystatin, clotrimazole, fluconazole.
Drug‑drug interaction – alterations in drug effect due to concurrent medications.
Pharmacogenomics – genetic influence on drug metabolism, e.g., CYP2D6.
Route of administration – oral, sublingual, buccal, transdermal, intravenous.
Formulation – immediate‑release, extended‑release, liquid, lozenge.
Side‑effect management – strategies to mitigate adverse reactions.
Patient education – counseling on medication use and oral hygiene.
Monitoring – regular assessment of pain, side effects, and oral status.
Special populations – considerations for elderly, pediatric, hepatic, renal patients.
Psychosocial factors – impact on adherence and outcomes.
Interdisciplinary collaboration – teamwork among healthcare providers.
Documentation – thorough recording of medication and oral findings.
Emerging therapies – cannabinoids, ketamine, novel NMDA antagonists.
Legal and ethical considerations – regulations and principles guiding controlled‑substance use.
Quality‑of‑life metrics – inclusion of oral health in overall well‑being assessments.

By mastering these terms and their practical implications, oral health professionals in the Advanced
Certificate program can effectively integrate pharmacologic knowledge with clinical practice, ensuring that
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palliative patients receive comprehensive, compassionate care that addresses both systemic pain control
and the preservation of oral health.
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