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Abstract: 
Polypharmacy is increasingly common among older adults and medically compromised individuals, posing significant challenges to 
oral healthcare. Therefore, it is of interest to describe the effect of multiple long-term medications on oral tissues and their 
implications for dental treatment planning. Common medication-related oral manifestations include xerostomia, gingival 
enlargement, taste disturbances, bruxism, mucosal lesions and medication-related osteonecrosis of the jaw. Recognition of these 
adverse effects supports comprehensive risk assessment and safe, individualized dental management. Thus, data shows that 
integrating medication-related oral complications with practical strategies is needed for improving multidisciplinary dental care in 
patients with polypharmacy. 
 
Keywords: Polypharmacy, oral manifestations of polypharmacy, xerostomia, gingival hyperplasia, oral candidiasis and medication-
related osteonecrosis of the jaw, dental treatment planning, drug interactions, preventive and management approaches 

 
Background: 
Polypharmacy is commonly defined as the concurrent use of five 
or more medications and is increasingly prevalent among older 
adults and medically compromised individuals due to the long-
term management of chronic systemic diseases [1]. As life 
expectancy increases and the burden of chronic illness rises, 
dental practitioners are encountering a growing number of 
patients taking multiple prescription and over-the-counter 
medications. While these medications are often necessary for 
systemic disease control, their cumulative effects may negatively 
influence oral health and complicate dental treatment planning 
[2]. The use of multiple medications increases the likelihood of 
drug interactions and adverse drug reactions, which can affect 
salivary gland activity, immune response, tissue healing and oral 
microbial balance [3]. Consequently, patients receiving multiple 
long-term medications are more susceptible to xerostomia, oral 
candidiasis, mucosal ulceration, gingival enlargement and 
delayed wound healing. From a clinical perspective, 
polypharmacy presents challenges in dental management 
because certain medications may alter bleeding risk, salivary 
flow and the response to drugs commonly prescribed in 
dentistry [4]. Comprehensive medication history review and 
careful assessment of systemic health are, therefore, essential 
components of safe and effective dental care. Therefore, it is of 
interest to describe the impact of polypharmacy on oral health 
and dental treatment planning. Despite being essential for 
disease control, many commonly prescribed drugs have side 
effects that can negatively affect oral health and quality of life. 
Xerostomia, gingival overgrowth, mucosal ulcerations, altered 
taste and increased susceptibility to infections, bleeding issues 
and medication-related osteonecrosis of the jaw are among the 
most frequently reported oral signs [5]. For both inpatients and 
outpatients, antimicrobial therapy represents a life-saving 

medical intervention. This therapeutic regimen is involved in all 
medical specialties. Commonly prescribed oral antibiotics 
include penicillins (e.g. amoxicillin, penicillin V), cephalosporins 
(e.g. cephalexin, cefadroxil), macrolides (e.g. erythromycin, 
azithromycin), tetracycline (e.g. doxycycline, minocycline), 
metronidazole and fluoroquinolones (e.g. ciprofloxacin, 
levofloxacin). Adverse effects of antibiotics are either only 
systemic or they can also have intra-oral and peri-oral 
manifestations. Oral candidiasis, glossitis, oral mucosal 
ulceration, xerostomia, burning mouth syndrome and tooth 
discoloration are among the oral side effects of frequently 
prescribed antibiotics [5]. Antihypertensive medications are 
prescribed to treat cardiovascular conditions. Angiotensin-
converting enzyme (ACE) inhibitors, calcium channel blockers, 
beta-blockers, diuretics and angiotensin receptor blockers are 
common groups [6]. These medications have a number of oral 
side effects despite their effectiveness. Disguise and a persistent 
cough caused by ACE inhibitors cause oral discomfort and make 
eating difficult [7]. Because calcium channel blockers decrease 
fibroblast activity and enhance extracellular matrix deposition, 
they are associated with gingival overgrowth [8]. 
Antidepressants and antipsychotics are used for psychiatric 
illnesses, including depression, anxiety and dementia. The most 
often used medications are tricyclic antidepressants (TCAs) such 
as amitriptyline and nortriptyline, atypical antipsychotics like 
quetiapine, olanzapine and risperidone and selective serotonin 
reuptake inhibitors (SSRIs) [9]. These medications are often 
linked to xerostomia, taste abnormalities, tooth wear, 
hypersensitivity and bruxism, which can increase caries and 
mucosal disease risk and contribute to functional complaints 
such as TMJ problems [10]. Due to the high prevalence of 
diabetes, long-term usage of antidiabetic drugs like insulin and 
metformin is required. Despite being typically well tolerated, 
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metformin has been linked to stomatitis, metallic taste and 
sporadic lichenoid responses. Patients with diabetes are more 
vulnerable to periodontal disease and oral candidiasis due to 
decreased salivary flow and impaired immunological responses. 
Although insulin therapy does not directly damage oral tissues, 
it does indicate poor glycemic control, which is closely linked to 
increased risk of oral infections, delayed wound healing and 
periodontal inflammation [11]. Urinary incontinence, Parkinson's 
disease, mental illnesses and sleep difficulties are among the 
conditions for which patients frequently take anticholinergic 
drugs and sedatives [12]. The most common oral side effect of 
these medications is xerostomia, which can increase caries risk, 
periodontal inflammation, mucosal discomfort and susceptibility 
to opportunistic infection. Sedative medications can indirectly 
promote mouth breathing and decrease fluid intake because they 
depress the central nervous system, which alters normal 
behaviour and muscle function. Sedative medications may 
therefore indirectly exacerbate xerostomia, raising the risk of 
periodontal disease, plaque accumulation and poor dental 
hygiene [13]. For osteoporosis and other metabolic bone diseases 
in the elderly, bisphosphonates are often recommended. 
Bisphosphonate intake is associated with medication-related 

osteonecrosis of the jaw (MRONJ). This condition arises from 
decreased osteoclast activity, which causes issues with bone 
remodelling, a deficiency of new blood vessels and a higher risk 
of infection following dental treatment or trauma. The primary 
characteristic of MRONJ in clinical practice is exposed and 
necrotic bone, with or without pain, edema, infection, or a fistula 
[14]. Therefore, it is of interest to report the oral health 
consequences of polypharmacy and their relevance to dental 
practice. 

 
Antiangiogenic drugs and oral mucosal healing: 
Antiangiogenic medications like bevacizumab are commonly 
used in targeted treatments for cancerous growths. These drugs 
can have negative side effects, especially when it comes to the 
kidneys and circulatory system, even though they have 
anticancer benefits. Oncologists, dentists and patients receiving 
antiangiogenic therapy should be made aware of oral mucosal 
healing issues due to the extensive use of these drugs. Reduced 
oral mucosal healing has been linked to antiangiogenic drugs, 
which increase vulnerability to MRONJ. The poor mucosal 
healing ability of MRONJ makes surgical therapy difficult and 
may result in long-term jaw osteonecrosis [15] (Table1).

 
Table 1: Overview of drug categories and oral manifestations 

Drug Categories Oral Manifestation 

Antibiotic drugs Oral candidiasis, glossitis, oral ulceration, oral hypersensitivity reaction, xerostomia, burning mouth syndrome, tooth 
discoloration 

Antihypertensive drugs  Dysgeusia, Gingival enlargement, Periodontal diseases  
Antidepressants and 
Antipsychotics 

Taste abnormalities, Xerostomia, Bruxism, tooth wear, TMJ problems 

Antidiabetic Stomatitis, metallic taste, sporadic lichenoid responses, oral candidiasis 
Anticholinergics and Sedatives Xerostomia, Dental caries, periodontal disorders, mucosal ulcers, candidiasis 
Bisphosphonates  Medication-related osteonecrosis of the jaw (MRONJ) is an exposed necrotic, painful bone 
Antiangiogenic drugs Reduced oral mucosal healing, MRONJ 

 
The impact of polypharmacy on oral health should be 
interpreted within the broad context of chronic disease 
management. Although polypharmacy often reflects underlying 
multimorbidity, its clinical significance lies in the cumulative 
oral effects of the intake of multiple medications. Several 
observational studies have showed that an increased medication 
burden is associated with a decline in oral health-related quality 
of life [15].  
 
Xerostomia, salivary dysfunction and caries risk: 
An intake of multiple medications has been linked to xerostomia 
or reduced salivary flow, which causes difficulty with chewing, 
swallowing and maintaining adequate oral hygiene. Low 
salivary flow diminishes the buffering capacity of saliva and 
decreases salivary pH, allowing harmful bacteria to thrive and to 
produce acids that erode the tooth enamel, thereby accelerating 
oral disease progression. This elevated caries risk contributes to 
a lower number of natural teeth and impaired taste perception, 
causing a negative impact on oral function and overall well-
being. Although multimorbidity shows a strong independent 
association with poor oral health outcomes, an inverse 
relationship between the number of medications consumed and 
oral health-related quality of life has been consistently observed. 
This indicates that polypharmacy plays an important 

contributory role in oral health deterioration and the medication 
burden itself mediates many of the adverse oral health outcomes 
observed in the elderly population [16]. Certain antihypertensive 
medications are associated with gingival enlargement, which 
interferes with effective plaque control and makes oral hygiene 
procedures more difficult. This increases the risk of periodontal 
pocket formation and progression of periodontal disease [17]. 

Polypharmacy also contributes to other cumulative adverse oral 
effects, including an increased risk of oral candidiasis and 
mucosal ulceration. These effects are particularly relevant in 
older adults with prolonged exposure to multiple medications, 
which may amplify oral tissue vulnerability and complicate 
routine dental care [18]. In addition to biological mechanisms, 
polypharmacy has been associated with indicators of 
compromised oral care and functional rehabilitation. Cross-
sectional evidence from adults over 50 years of age demonstrates 
that individuals exposed to multiple medications are more likely 
to present with untreated complete edentulism, infrequent use of 
removable prosthesis and increased reliance on denture 
adhesives. These findings suggest that polypharmacy reflects a 
broad pattern of health vulnerability, encompassing 
socioeconomic disadvantage, reduced access to dental care and 
diminished engagement with oral rehabilitation [18]. 
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Consequently, the impact on oral health extends beyond 
medication-induced adverse effects to include functional and 
behavioural determinants that may exacerbate oral health 
deterioration and potentially delay symptom recognition and 
seeking care. Therefore, polypharmacy contributes not only to 
the development of oral disease but also increases complexity in 
dental treatment planning and outcomes [19].  

 
Impact of polypharmacy on dental treatment outcomes: 
Polypharmacy affects both oral tissues and systemic risk; this 
has transformed dental treatment planning from a “procedure-
first” approach to a risk-graded, preventive and medically 
coordinated plan. Oral adverse effects are expected in older 
patients taking multiple medications for age-related physiologic 
changes and chronic illnesses. This is clinically significant, as it 
also raises the risk that dental interventions will trigger 
complications such as bleeding, infection and delayed healing 
[20]. 
 
Caries prevention and xerostomia management: 
Caries risk assessment determines the intensity of care. 
Polypharmacy commonly reduces salivary flow and leads to oral 
complications. Medication-related dry mouth can increase caries 
and erosion risk, undermine restorations and impair oral 
hygiene. The American Dental Association (ADA) mandates 
integrating xerostomia management into treatment plans [21]. 
Similarly, the ADA also supports personalized preventive and 
operative decisions, such as recall intervals, fluoride exposure, 
sealants and minimally invasive restorations. For a 
polypharmacy patient, prioritize disease control through biofilm 
management, diet counselling, topical fluoride use and 
management of salivary dysfunction [22]. Polypharmacy also 
influences procedure selection, appointment scheduling and the 
choice of clinical setting. While creating treatment plans, the 
dental team should consider systemic risks that may affect post-
operative support and monitoring. This can be resolved by 
scheduling shorter morning appointments, offering staged care 
and providing clear written instructions, thereby lowering the 
risk and improving treatment outcomes. In cases of significant 
medical complexity, care may need to be delivered in settings 
with enhanced monitoring or in coordination with the patient’s 
physician or pharmacist [23]. Another consideration in treatment 
planning is the management of bleeding risk in patients taking 
anticoagulants or antiplatelet agents. Current guidelines indicate 
that for most patients, it is not necessary to discontinue or 
modify anticoagulant or antiplatelet therapy before dental 
procedures; instead, clinicians should implement local 
haemostatics measures and select appropriate procedures [24]. 
The International Society on Thrombosis and Hemostasis 
Scientific and Standardization Committee also offers 
frameworks for assessing bleeding risk and guiding decision-
making for patients on warfarin, direct oral anticoagulants 
(DOACs) and antiplatelet medications. Treatment plans must 
specify procedure-specific bleeding risks, hemostatic protocols 
and criteria for medical consultation, especially for high-risk 
procedures or for patients with recent thromboembolic events 

[24]. Medication-related osteonecrosis of the jaw (MRONJ) is a 
major risk for patients receiving antiresorptive agents and 
oncology medications. The American Association of Oral and 
Maxillofacial Surgeons (AAOMS) highlight the importance of 
prevention and risk communication, supporting dental 
stabilization and careful planning of invasive procedures. 
Treatment plans must stratify MRONJ risk by drug exposure, 
indication and duration, guiding procedure selection and 
supporting conservative management when appropriate. 
Informed consent and interprofessional coordination are also 
necessary to optimize the timing of invasive care and minimize 
complications [25].  

 
Medication-Related Osteonecrosis of the Jaw (MRONJ): 
Prescribing management is an essential component of dental 
treatment planning in the context of polypharmacy. This 
involves selecting the simplest effective medication, avoiding 
unnecessary antibiotics or sedatives and ensuring that analgesic 
preferences align with the patient’s current medications, with 
drug interaction checks integrated into the workflow. While 
detailed management of drug interactions is addressed 
separately, proactively considering these factors enhances 
patient safety and promotes safer treatment planning for 
ongoing care [26]. Once treatment planning is aligned with 
medical risk, the next practical challenge is ensuring safe 
prescribing and avoiding harmful interactions. Drug interaction 
occurs when the presence of one drug influences the effect of 
another medication when a patient is taking several medications 
for various conditions. As the number of drugs a patient takes 
increases, the likelihood of drug interactions also rises. These 
interactions may result in increased toxicity, reduced therapeutic 
efficacy, or enhanced drug effects. Therefore, dentists must have 
a thorough understanding of pharmacological medications to 
ensure patient safety and effective oral health care [27]. The 
drugs commonly used in dentistry for pain management are 
over-the-counter non-opioid analgesics, such as acetaminophen, 
as well as nonsteroidal anti-inflammatory drugs (NSAIDs), 
including ibuprofen (Advil), naproxen (Aleve) and aspirin. Care 
should be taken not to mix two NSAIDs due to severe stomach 
bleeding and renal risks, but NSAIDs and Acetaminophen, when 
combined, are generally safe for better pain relief as their 
mechanisms of action differ from each other [28]. NSAIDs 
combined with blood thinners (like Warfarin), anti-fungal agents 
(Azoles) and Selective Serotonin Reuptake Inhibitors (SSRIs) 
might increase the risk of bleeding. NSAIDs combined with anti-
hypertensive medications such as Angiotensin-converting 
Enzyme Inhibitors (ACE inhibitors) and diuretics may reduce 
the Anti-hypertensive effect. Additionally, Acetaminophen, 
taken with alcohol, can exacerbate liver damage [29]. 

 
Management strategies for polypharmacy-associated oral 
complications: 
Other pain relievers are used less frequently in dentistry; 
however, they are still prescribed in specific clinical scenarios 
based on the patient's medical history. Drugs, including Opioids 
(like Codeine, Hydrocodone and Oxycodone), may 
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exponentially increase respiratory depression and can be fatal 
when combined with alcohol and benzodiazepines. Antibiotics 
are commonly used in treating dental infections (like 
metronidazole, macrolides and tetracyclines). Macrolides and 
metronidazole, when taken with warfarin, may increase the 
anticoagulant effect and bleeding risk. The combination of 
macrolides with statins increases the risk of myopathy, while 
tetracycline’s with oral contraceptives reduce the oral 
contraceptive efficacy [30]. Local anesthetics containing 
Vasoconstrictors, such as epinephrine, require caution in 
patients taking beta-blockers, tricyclic antidepressants and 
cocaine, creating high-risk scenarios for a severe hypertensive 
crisis. Epinephrine can induce a hazardous unopposed alpha-
adrenergic state characterized by profound vasoconstriction and 
significant hypertension. Additionally, sedative agents used in 
dentistry, like benzodiazepines, when combined with opioids 
and alcohol, may increase the risk of respiratory depression and 
impair motor function, respectively [31]. Many systemic 
medications are associated with xerostomia and related 
functional and disease risks discussed earlier. Anticholinergics, 
when combined with antidepressants, may cause severe dry 
mouth and when anti-hypertensives are combined with 
diuretics, they may also increase the risk of oral diseases and 
caries due to Xerostomia [32]. Another critical concern in patients 
with polypharmacy is altered drug metabolism. Hepatic or renal 
impairment, which is common among medically complex 
patients, can affect drug clearance and increase the likelihood of 
toxicity. Dentists must therefore consider dose adjustments, 
alternative medications and non-pharmacological pain 
management approaches when appropriate [33]. There are 
various methods to manage the oral manifestations of 
Polypharmacy depending on the symptoms, severity and the 
oral and systemic condition of the patient. Interprofessional 
collaboration among dentists, physicians and pharmacists is vital 
in managing polypharmacy-related risks. This includes 
medication reconciliation, awareness of high-risk drug 
interactions and adherence to evidence-based prescribing 
guidelines [30]. Dental providers should routinely review all the 
supplements and medications being taken by a patient and be 
attentive towards their side effects. Early detection and a prompt 
response play a key role in managing the complications arising 
from taking multiple medications [34]. Preventive steps can 
include patient education, dietary counselling and optimum oral 
hygiene instructions. Patient and caregiver education is 
important, as many patients may not recognize the oral side 
effects of their medications or the importance of disclosing over-
the-counter drugs and herbal supplements. Oral health 
education provided to caregivers helps to improve their ability 
to provide at-home care regarding dental hygiene, use of 
fluoride, importance of regular dental exams and dental 
prosthesis care [35]. Management of Xerostomia and Dysgeusia 
can be done by adequate and frequent hydration, avoiding or 
reducing alcohol and tobacco use and salivary stimulation by 
chewing sugarless gum. Topical fluoride application helps with 
caries prevention. Salivary substitutes and pilocarpine can be 
used to treat moderate to severe cases [19]. Bruxism among 

patients taking Antidepressants and Antipsychotic medications 
can be managed by collaborating with the treating physician to 
change the drug to one causing fewer anticholinergic side 
effects. Cognitive Behaviour Therapy aids in the management of 
Depression and Anxiety and occlusal splints, such as night 
guards, can be used to prevent tooth wear. Botox injections also 
help treat severe bruxers [36]. For gingival hyperplasia, there are 
non-surgical as well as surgical management options. Non-
surgical management includes optimizing oral hygiene, regular 
dental prophylaxis appointments, e.g., scaling and root planing 
and supportive local antimicrobial therapy. Substituting the 
causative drug for one with fewer side effects if it is medically 
safe to do so, by collaborating with the treating physician [37]. 
Surgical intervention is done by gingivectomy for patients with 
excessive gingival growth. Mild to moderate oral candidiasis can 
initially be managed with good oral hygiene measures. Dental 
prosthesis should be removed at night and kept clean to help 
prevent denture stomatitis. Topical anti-fungal, e.g., NY statin, 
Miconazole, Clotrimazole, can also be used. Advanced stages of 
disease are more difficult to manage, however and systemic anti-
fungal agents like fluconazole would be required. Management 
of these patients requires a multi-disciplinary approach to 
carefully evaluate drug interactions [38]. Prevention of oral 
mucositis in patients undergoing chemotherapy can initially be 
done with the use of oral cryotherapy, low-level laser therapy, or 
Palifermin and similar keratinocyte growth factors. Treatment of 
oral mucositis would require a multi-disciplinary approach to 
help decrease the severity of the symptoms, including the use of 
non-irritating mouth rinses, topical anesthetics and systemic 
analgesics. In severe cases, however, dietary modification and 
the use of a feeding tube might be required [39].  

 
Prevention and management of medication-related 
osteonecrosis of the jaw: 

Prevention can be done by completing a comprehensive oral 
evaluation before starting any antiresorptive or antiangiogenic 
therapy. Periodontal and periapical dental disease should be 
treated and all teeth needing restorations should be restored. 
Non-restorable teeth should be extracted and any ill-fitting 
prosthesis should either be adjusted or replaced. This preventive 
approach can help to significantly reduce the risk of MRONJ. 
Patients should be educated on the importance of good oral 
hygiene and to look out for the early signs and symptoms of 
MRONJ [40]. Treatment of MRONJ would depend upon the 
stage of the disease. Medical and dental providers would have to 
work together to change the medication if required. 
Conservative management in the early stages of MRONJ is done 
with the use of antimicrobial mouthwash. However, for more 
advanced stages of disease, treatment is more aggressive, 
requiring pain management and surgical debridement of any 
loose and necrotic bony particles. Teriparatide can also be used 
as an adjunct therapy measure [41]. 

 
Conclusion: 
Polypharmacy is increasingly encountered in dental practice and 
is associated with several adverse oral health outcomes. Multiple 
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medications can alter salivary flow, oral tissues and response to 
dental treatment, increasing the complexity of dental care. Thus, 
careful medication review and collaboration with medical 
professionals are essential to reduce complications and improve 
patient outcomes. 
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