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Abstract 
Certain drugs may cause periodontal tissue changes and may influence the progression of periodontal disease 

with clinically obvious manifestations. The widespread use of drugs for both therapeutic indications in some 

systemic diseases and for recreational effects, can generate very important effects and implications for the 

presence and characteristics of periodontal disease in certain individuals and may be an important aspect in 

considering personalized medication in the field of periodontology. These aspects are more evident in the 

elderly, poly-medicated patients, characterized by long-term use of the large-scale therapeutic medication 

known as "polypharmacy", which has been reported in more than 30% of people. 
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Introduction. 

Prescription drugs can have a number of effects on periodontal tissues, including gingival 

overgrowth and gingival bleeding, as well as inflammatory process and periodontal disease 

progression [1]. In many respects, all of these aspects have been poorly researched, so that although 

some of the drug interactions are very well recognized and described, the evidence for many of the 

reported drug interactions is based on small case series. The interpretation of this evidence is further 

complicated by the fact that the occurrence of periodontal pathology and the use of drugs cannot 

always be considered as demonstrating a definite causal relationship, they tend to be underrepresented 

by severe drug reactions affecting periodontal tissues [2]. 

Thus, for most of these interactions, prevalence data are unknown or may be extremely 

insecure. This is inevitably slightly artificial, for example, the case of drugs that can affect gingival 

bleeding which can also affect periodontal degradation.  

 

Drug-induced periodontal changes  

Table 1. Prescription drugs that may affect the periodontal tissues [1].  
Main effect of drug  Drug type 

Causes gingival overgrowth  

 

Calcium channel blockers  

Phenytoin 

Cyclosporine 

May affect gingival bleeding Oral contraceptives 

Hormone replacement therapy 

Anti-platelet drugs 

May affect inflammatory processes 

in the periodontal tissues 

Nonsteroidal antiinflammatory drugs 

Anti-cytokine therapies 

Other immunosuppressive agents 

May affect periodontal breakdown Anti-cancer therapies 

Statins 

Bisphosphonates 
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A. GINGIVAL OVERGROWTHS 

Gingival overgrowth is probably the most widely recognized type of drug reaction 

investigated in periodontal tissues [3]. The term drug-induced gingival overgrowth is generally used 

now and has replaced the terms previously used for gingival hyperplasia or gingival hypertrophy, as it 

does not imply any specific hypothesis of the pathogenic mechanisms involved. 

Drugs that induce gingival growth were mainly reported in 3 classes of drugs: phenytoin - 

anticonvulsant; the immunosuppressive drug-cyclosporine; and anti-hypertensive agents of calcium 

channel blockers.  

The clinical appearance of drug-induced gingival overgrowth with all 3 types of agents is 

similar, with a fibrous enlargement of the gingival papillae that affects especially the buccal areas, 

which is usually more prominent in the anterior teeth, although in combination with phenytoin, 

fibrosis is more pronounced than that observed in calcium channel blockers and cyclosporine. 

Drug-induced gingival overgrowth is usually associated with increased plaque accumulation, 

which may be an important etiological factor as it is correlated with difficulties in bacterial plaque 

control in the presence of deformed gingival anatomy [4]. 

 

1. Anti-hypertensive agents - calcium channel blockers 

Calcium channel blockers have been used for therapeutic purposes since the 1980s and are 

among the most widely used drugs today. Calcium channel blockers are classified as either 

dihydropyridines (such as nifedipine, amlodipine and felodipine) or nondhydropyridines consisting of 

phenylalkylamines (verapamil and other similar drugs) and benzodiazepines (diltiazem and similar 

drugs). Dihydropyridines are used for the treatment of hypertension and are by far the most 

commonly used calcium channel blockers and act by relaxing smooth muscle and vasodilation. 

Nondihydropyridines are also used to manage high blood pressure and have additional anti-angina 

and anti-arrhythmic effects.  

Different studies show very wide variations in the prevalence of gingival overgrowth in 

patients taking calcium channel blockers, ranging from about 5% to 80%. These studies also observe 

a strong dose-dependent effect [5-7]. 

In contrast to the general suggestion that nifedipine results more frequently in gingival 

overgrowth, a study of gingival overgrowth in transplant patients taking calcium-channel blocker and 

cyclosporine reported an exaggerated increase in gingival tissue more frequently in amlodipine 

(72%), compared to those taking nifedipine (53%) [8]. 

Given that amlodipine is now prescribed far more frequently than nifedipine and often in a 

higher dose than it used to be 20 years ago, it may seem appropriate to review these prevalence 

studies. There is no evidence that other classes of antihypertensive drugs are associated with drug-

induced gingival overgrowths. 

 

2. Anticonvulsants. 

Phenytoin is an anticonvulsant drug used in epilepsy medication; its association with drug-

induced gingival overgrowth was first described in the 1930s [9]. The use of phenytoin as the main 

drug for the control of epileptic seizures has been largely replaced by newer anticonvulsant drugs [9]. 

Thus, there are few people taking phenytoin, unless it has been successfully used for very long-term 

seizure control or in combination with other anticonvulsants. 

The prevalence of drug-induced gingival overgrowth in patients taking phenytoin ranges from 

15% to 60% [10]. 

Factors associated with increased risk of phenytoin-induced drug-induced gingival 

overgrowth include plaque and gingival inflammation, serum drug concentrations, and possibly 

younger age [10].  

Drug-induced gingival overgrowth does not appear to be a side effect of other anti-seizure 

drugs in general, although there are sporadic single-case reports of overgrowth in patients using 

sodium valproate [9,11]. 

Cyclosporine is an immunosuppressive drug used extensively to prevent graft rejection after 

organ transplantation and also for other immunosuppressive indications. The introduction of 
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cyclosporine to prevent graft rejection had a major impact on the success of the organ transplant 

procedure [12]. 

The prevalence of gingival overgrowth in those taking cyclosporine has been reported to be 

between 40% -60% [13,14]. Cyclosporine-induced gingival overgrowth may be present in several 

different clinical forms.  

In addition, in patients who underwent kidney or heart transplantation, a calcium channel 

blocker in addition to cyclosporine is commonly prescribed. There is clear evidence that combining 

cyclosporine with a calcium channel blocker dihydropyridine generates both higher prevalence and 

severity of the drug-induced gingival overgrowth [15]. 

 

The pathogenesis of drug-induced gingival overgrowth 

Although there are numerous in vitro and animal studies on drug-induced gingival 

overgrowth, the underlying molecular mechanisms are not well understood. The basic histological 

appearance of gingival lesions in patients with drug-induced gingival overgrowth is similar for all 

drugs, consisting of variable vascularity-marked fibrosis although phenytoin tends to cause the most 

marked fibrosis, while cyclosporine-associated lesions have significant lower fibrosis, and nifedipine 

lesions are more mixed [16]. Numerous studies have demonstrated direct or indirect effects on 

increased collagen production and reduced matrix metalloproteinase activity on fibroblasts after 

treatment with these drugs [17,18]. In addition, a primary effect of calcium channel blockers is to 

induce vasodilation and is sometimes associated with peripheral oedema, which may also be a factor 

in gingival overgrowths [19]. 

 

The effects of drug cessation on the drug-induced gingival overgrowths  

Drug-induced gingival overgrowth are usually managed by local plaque control measures and 

surgical removal of the affected tissues, when needed. However, there is a frequent post-surgical 

recurrence of lesions (with a recurrence rate of up to 40% within 18 months) [20]. 

There is evidence that substitution of the incriminating drug results in a significant 

improvement or resolution of the condition, such as switching a patient from a calcium channel 

blocker to another antihypertensive drug or replacing cyclosporine with tacrolimus [21]. 

However, drug substitution can often be medically difficult and it is ultimately the 

responsibility of the physician. In the case of phenytoin, the risk of controlling destabilizing seizures 

may far outweigh the benefits for the gingival state. Also, destabilizing the prevention of graft 

rejection after organ transplantation is a very serious potential consequence of changing the drug with 

cyclosporine. 

In the case of simple hypertension, the medic may consider replacing a calcium channel 

blocker with another first-line drug, such as an angiotensin converting enzyme inhibitor, where blood 

pressure control is effective without the need for blood pressure. multiple antihypertensive drugs. 

 

B. INFLUENCE ON GINGIVAL BLEEDING 

 

1. Oral contraceptives and hormone replacement therapy 

Given the recognized effects of hormonal changes during pregnancy on the prevalence and 

severity of gingivitis, it may not be surprising that oral contraceptives were associated with increased 

bleeding and gingival changes. Oral contraceptives include synthetic combinations of estrogen + 

progesterone or progesterone only (ie "mini-pills"). 

The most commonly used oral contraceptives are of the combination type and are considered 

to provide low doses of these hormones compared to the previously used preparations [20]. There are, 

in fact, few surprisingly few studies that show the effect of oral contraceptives on gingival tissues, but 

in general they show an increase in bleeding in those taking both progesterone-only and combined 

pills [23,24]. 

There is some contradictory evidence that oral contraceptive use may also result in increased 

loss of periodontal attachment [23,25]. In addition, some evidence has described increased gingival 

bleeding in patients receiving ovulation-inducing drugs for the treatment of infertility [26]. 

Granuloma formation was also observed after ingestion of the contraceptive.   
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Hormone replacement therapy consists in the use of estrogen in postmenopausal women to 

prevent or help manage osteopenia and other postmenopausal symptoms. In contrast to the effects of 

using oral contraceptives, hormone replacement therapy was not associated with increased gingival 

bleeding; indeed, it has been reported to be associated with improved periodontal parameters as a 

result of its anti-inflammatory effects [27]. 

 

2. Antiplatelet drugs 

Anti-platelet medications, mainly aspirin and clopidogrel, are widely used for prophylaxis of 

thrombotic events, especially in high-risk patients, such as patients with myocardial infarction. Both 

drugs have been reported to cause gingival overgrowth [28,29], severe or spontaneous gingival 

bleeding may be the result of thrombocytopenia, which is a very rare side effect of many drugs [30]. 

In contrast to anti-platelet medications, there does not appear to be any evidence that gingival 

bleeding is associated with anticoagulant drugs, although some gingival changes may be observed 

after administration of such drugs. 

 

C. INFLUENCE ON THE INFLAMMATORY PROCESSES 

There are a number of drugs, including non-steroidal anti-inflammatory drugs, 

corticosteroids, indomethacin, methotrexate, azathioprine, mycophenolate, and anti-cytokine 

therapies, which are prescribed for their anti-inflammatory or immunosuppressive properties.  

Given the inflammatory nature of periodontal disease, it would not be unexpected if these 

drugs also have an effect on the onset or progression of periodontal disease. 

In addition to these drugs, it has been shown that doxycycline treatment, which inhibits 

matrix metalloproteinases and also has anti-inflammatory effects, improves the clinical outcomes of 

periodontal treatment, but is not considered further here [31]. 

 

1. Non-steroidal anti-inflammatory drugs 

Non-steroidal anti-inflammatory drugs, such as ibuprofen, aspirin, naproxen and 

indomethacin, act by inhibiting cyclooxygenase enzymes (COX-1, COX-2 and COX-3), which are 

rate-limiting enzymes responsible for the synthesis of the prostanoid group of inflammatory 

mediators. 

Non-specific drug-induced lichenoid reactions were observed after ingestion of non-steroidal 

anti-inflammatory drugs. 

The potential effects of nonsteroidal anti-inflammatory drugs on the onset and progression of 

periodontal disease have been extensively studied following both topical and systemic application, 

both only in observational studies and in short-term intervention studies [32,33]. 

Overall, these studies have shown evidence of reduced bleeding in short-term interventions. 

 

2. Anti-cytokine therapies 

Anti-cytokine therapies are now widely used for the treatment of rheumatoid arthritis and a 

number of other chronic inflammatory diseases. While drugs targeting tumor necrosis factor-alpha are 

most commonly used (infliximab, etanercept), a wide range of drugs targeting other cytokines, 

including interleukin-6, interleukin-17, interleukin-23 and RANKL are now available. These drugs 

are often collectively referred to as anti-rheumatic disease-modifying agent. To date, there is 

relatively little clinical evidence of their effects on periodontal disease 

Observational studies of periodontal parameters in patients taking anti-tumor necrosis factor 

therapy for rheumatoid arthritis have reported increased gingival bleeding, but some demonstrated a 

reduction in signs of periodontal disease [34,35]. 

There is currently little evidence of the potential effects of other anti-rheumatic drugs on 

periodontal disease [36,37]. 

 

3. Other immunosuppressive agents 

Studies suggest that systemic corticosteroids or azathioprine do not affect periodontal health 

[38,39]. There appears to be little or no evidence that methotrexate or mycophenolate are involved in 

effects on periodontal disease. 
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D. OTHER DRUGS THAT CAN AFFECT THE PERIODONTAL SYSTEM 

It has been previously observed that a number of drugs may have periodontal effects; these 

include non-steroidal anti-inflammatory drugs, disease-modifying anti-rheumatic agents, and 

oestrogen. In addition, other drugs may have (protective or harmful) effects on periodontal disease 

and are described here. 

 

1. Anti-cancer treatment 

Cytotoxic chemotherapy is an important part of many treatment regimens for malignancies. It 

is well known that this treatment can have major acute effects on oral tissues [40]. During a 

chemotherapy treatment, patients may undergo repeated transient neutropenic episodes. Because 

neutropenic conditions are strongly associated with increased progression and severity of periodontal 

lesions, cytotoxic chemotherapy can be expected to increase periodontal disease [41,42], either 

temporarily or may result in longer periodontal breakdown. 

To date, there is little information on the effects of some of these agents on oral tissues. In 

one case, bavacizumab, an antagonist of vascular endothelial growth factor administered for the 

treatment of lung cancer, was associated with the onset of periodontal disease [43,44].  

 

2. Statins 

Statins, such as HMG-CoA reductase inhibitors, are some of the most commonly prescribed 

drugs. They are used to lower the cholesterol levels and are taken by people considered to have an 

increased risk of cardiovascular disease, especially in elderly patients groups. In the United States, 

13.0% of the total adult population take statins, increasing to over 45% of them ≥65 at 6 years. In 

addition to their effects on lipid metabolism, statins are known to have marked anti-inflammatory 

effects and this has led to the suggestion that they may have beneficial effects on periodontal status. 

Given these interesting clinical findings and uncertain results from population studies, further studies 

are needed, particularly in the field of statins and periodontal treatment [45]. 

 

3. Bisphosphonates 

Bisphosphonates are a group of widely prescribed drugs that inhibit bone resorption. Oral 

preparations, such as alendronate and risedronate, are widely used for the treatment of metabolic bone 

disease, especially osteoporosis. 

There is a significant increase in the risk of osteonecrosis of the maxilla in patients receiving 

intravenous bisphosphonates, although the risk with oral preparations appears to be much lower 

[46,47].  

Given the antiresorptive properties of bisphosphonates and especially prior to assessing the 

total risks of osteonecrosis, there has been interest in the possible use of bisphosphonates as an 

adjunctive therapeutic measure in periodontal disease patients and the potential benefits have been 

demonstrated in both animal and human treatment studies [99-101]. However, there seems to be no 

evidence that the use of bisphosphonates, as prescribed for other medical reasons, can alter the rates 

and severity of periodontal disease. 

 

Conclusions.  

The use of a wide range of medicines for both therapy and recreational purposes is a matter of 

fact in most societies today. Many drugs can have marked effects on periodontal tissues and although 

some of these side effects are well recognized, many others have been described only in isolated cases 

or reports. Given the frequency of drug use, there may be distinct effects on periodontal disease in 

different people and may be an important aspect when analysing the issue of personalized medication 

in the periodontal patient. 
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