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Abstract 

Introduction: Hypertension is defined as a systolic blood pressure over 140mmHg or a diastolic 

blood pressure above 90mmHg. It presents with social, environmental, and genetic risk factors 

and is classified according to severity or causal factors.  Hypertension produces an increased 

risk of cardiovascular complications, with many pharmacological treatments causing oral 

complications or interactions with common drugs. 

Objectives: To review risk factors and treatment options of hypertension and how these will 

influence pharmacological and nonpharmacological considerations that must be made when 

treating patients.  

Materials and Methods: Systematic search and review of trusted scientific databases, 

analysing 41 articles pertaining to hypertension, its aetiology, classification, treatment, drug 

interactions and specific considerations for patients.  

Discussion: Xerostomia and dysgeusia are shared oral side effects of all antihypertensives 

reviewed. Lichenoid reactions are a common side effect of diuretics and beta blockers. 

Notably calcium channel blockers are linked to the appearance of gingival hyperplasia. ACE 

Inhibitors and angiotensin II blockers are associated with angioedema. Vasoconstrictors have 

an exacerbating effect on hypertension. A maximum dose of 0.36-0.54mg of epinephrine 

poses little risk to hypertensive patients. When using epinephrine with beta blockers, 

increased hypertension, hypertensive crisis, and bradycardia may occur. Using epinephrine 

with diuretics may cause the potential development of arrhythmias. NSAIDs cause increased 

sodium and water retention, producing increases in blood pressure. The effectiveness of all 

antihypertensives reviewed is reduced due to the contradictory effects of NSAIDs. Pre-



 
 

sedation of anxious patients may be indicated with use of Benzodiazepines or Nitrous oxide. 

Increased haemorrhagic risk can be controlled through local haemostatic agents and 

monitoring of blood pressure throughout treatment. 

Conclusion: Patients must be evaluated individually and precautions such as control and 

education of risk factors, use of vasoconstrictor with local anaesthesia, complications 

associated with NSAIDs or even possible need of pre-sedation, should be taken when 

indicated. 

Resumen  

Introducción: La hipertensión se define como una presión arterial sistólica superior a 140 

mmHg o diastólica superior a 90 mmHg. Se presenta debido a factores de riesgo sociales, 

ambientales y genéticos y se clasifica según su gravedad o factores causales. La hipertensión 

produce un mayor riesgo de complicaciones cardiovasculares, y muchos tratamientos 

farmacológicos provocan complicaciones orales o interacciones con fármacos habituales. 

Objetivos: Revisar los factores de riesgo y las opciones de tratamiento de la hipertensión, 

y  cómo estos influyen en las soluciones farmacológicas y no farmacológicas que se deben 

tener en cuenta al tratar a los pacientes. 

Materiales y Métodos: Búsqueda y revisión sistemática de bases de datos científicas, 

analizando 41 artículos relacionados con la hipertensión, su etiología, clasificación, 

tratamiento, interacciones médicas y consideraciones específicas para los pacientes. 

Discusión: La xerostomía y la disgeusia son efectos secundarios orales compartidos por todos 

los antihipertensivos revisados. Las reacciones liquenoides son un efecto secundario común 



 
 

de los diuréticos y los betabloqueantes. En particular, los bloqueadores de los canales de calcio 

están relacionados con la aparición de hiperplasia gingival. Los inhibidores de la ECA y los 

bloqueadores de la angiotensina II están asociados con el angioedema. Los vasoconstrictores 

tienen un efecto agravante sobre la hipertensión. Una dosis máxima de 0,36-0,54 mg de 

epinefrina presenta un riesgo mínimo para los pacientes hipertensos. Cuando se usa 

epinefrina con betabloqueantes, puede ocurrir un aumento de la hipertensión, crisis 

hipertensiva y bradicardia. El uso de epinefrina con diuréticos puede provocar el desarrollo 

potencial de arritmias. Los AINE provocan un aumento de la retención de sodio y agua, lo que 

produce un aumento de la presión arterial. La eficacia de todos los antihipertensivos revisados 

se reduce debido a los efectos contradictorios de los AINE. La sedación previa de pacientes 

ansiosos podria ser tratada con benzodiazepinas u óxido nitroso. El aumento del riesgo 

hemorrágico se puede controlar mediante agentes hemostáticos locales y monitorización de 

la presión arterial durante todo el tratamiento. Conclusión: Los pacientes deben ser evaluados 

individualmente y se deben tomar precauciones como el control y educación de los factores 

de riesgo, el uso de vasoconstrictor con anestesia local, las complicaciones asociadas con los 

AINE o incluso la posible necesidad de sedación previa cuando esté indicado. 

 

 

 

 

 

 

 



 
 

Table of Contents 

Introduction………………………………………………………………………………………………………………………….1 

Primary vs Secondary………………………………………………………………………………………………..2 

Treatment of Hypertension……………………………………………………………………………………...5 

Objectives………………………………………………………………………………………………………………………..…..9 

Methodology………………………………………………………………………………………………………………………10 

Discussion…………………………………………………………………………………………………………………………..11 

 Side Effects of Antihypertensive Drugs……………………………………………………………...…..11 

 Diuretics………………………………………………………………………………………………………………….11 

 Beta Blockers………………………………………………………………………………………………………..…13 

 Calcium Channel Blockers……………………………………………………………………..………………..13 

 ACE Inhibitors………………………………………………………………………………………………………….14 

 Angiotensin II Blockers…………………………………………………………………………………………….15 

 Alpha Blockers…………………………………………………………………………………………………………16 

 Considerations of the Use of Vasoconstrictor………………………………………………………...16 

Interactions Between Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) and  

Antihypertensive Drugs…………………………………………………………………………..………………20 

Other Non-Pharmacological Considerations……………………………………………………….....23 

Conclusions…………………………………………………………………………………….…………………………………..25

Responsibility……………………………………………………………………………………………………………………..26 

Bibliography……………………………………………………………………………………………………………………….27 

Annexes………………………………………………………………………………………………………………………….…..32 



1 
 

Introduction 

Hypertension is considered one of the leading causes of cardiovascular mortality worldwide 

and one of the most ubiquitous pathologies, affecting 1.3 billion people globally according to 

the most recent World Health Organisation figures (1,2). The most common definition of 

hypertension is clarified by the Joint National Committee on the Prevention, Detection, 

Evaluation and Treatment of High Blood Pressure in 2003 (JNC 7) as a systolic blood pressure 

of over 140 mmHg or a diastolic blood pressure of above 90 mmHg. These values have been 

selected as studies have shown that patients with blood pressure above these values exhibit 

a greater risk for cardiac complications (3). These patients also will exhibit a beneficial 

outcome when taking antihypertensive medications. (4) 

According to the systolic and diastolic values of a patient, their hypertensive condition is 

classified into the following categories:  Normal Blood Pressure as systolic <120 mmHg and 

diastolic <80 mmHg, Prehypertension as systolic 120-139 mmHg or diastolic 80-89 mmHg, 

Stage 1 Hypertension as systolic 140-159 mmHg or diastolic 90-99 mmHg and Stage 2 

Hypertension as systolic ≥160 mmHg or 

diastolic ≥100 mmHg (2). The 

Prehypertension category was recently 

added to the existing classification as it 

was shown that those patients with an 

elevated blood pressure value within these 

parameters exhibit a higher risk of 

developing hypertension.  
Table 1. Classification of Hypertension according to JNC7 (2) 
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As you can see from Table 1 additional subcategories are outlined according to the 

classification of JNC7, such as hypertensive crisis. This is defined as when a patient is exhibiting 

a blood pressure value systolic >180 mmHg or diastolic >120 mmHg. This subcategory can be 

further divided into two types: hypertensive urgency and hypertensive emergency. 

Hypertensive urgency is defined as severe hypertension with values of systolic >180 mmHg or 

diastolic >120 mmHg but does not cause end organ damage, whilst hypertensive emergency 

will lead to end organ damage (2).  

White coat hypertension is defined as when a patient presents with a higher than normal 

blood pressure value within the dental office and clinical setting compared to a “normal” 

lower value when outside of the dental clinic. This diagnosis can be confirmed using an at 

home blood pressure monitoring system or 24-hour ambulatory monitoring with values 

<130/80 mmHg. It is not yet proven that White Coat Hypertension leads to an increased 

cardiovascular risk in dental patients, with some studies showing that its cardiovascular risk 

can be approximated to that of normal blood pressure, yet we can assume that an increased 

blood pressure of a patient in the dental setting can lead to implications in various fields such 

as haemostasis (3,4,5). 

Primary vs Secondary  

Classification based on the pathophysiology and aetiology is commonly used in medicine and 

divides patients into those with primary or essential hypertension and secondary 

hypertension.  

Primary hypertension is defined as repeated increased blood pressure levels without any 

known causative factors or evidence of an organic cause. (2,4) This type is the most frequent, 
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accounting for 90-95% of all hypertension cases (4) and is widely accepted as a combined 

result of environmental and genetic factors (6,7). Unlike secondary hypertension, this type is 

incurable but can be managed with changes in lifestyle, modifications of prevalent risk factors 

a patient may exhibit, and the use of antihypertensive medication. (6) The most predominant 

environmental factors include a sedentary lifestyle, obesity, habits such as high alcohol 

consumption or smoking, high sodium and high cholesterol diet, Age (>55yrs for men and 

>65yrs for women), and family history of cardiovascular disease (4,6,7). According to the 

Seventh Report on the Joint National Committee on Prevention, Detection, Evaluation and 

Treatment of High Blood Pressure 2004 (JNC6), other environmental factors leading to 

essential hypertension also include high levels of stress, use of contraceptives, menopause, 

race, reduced nephron number, diabetes, dyslipidaemia, personality/depression, 

Hypovitaminosis D, low education and socioeconomic status. (2,8). These social factors such 

as race, education and socioeconomic status can likely be attributed to differing diets, 

attitudes to healthcare, provision of healthcare and inequality in healthcare related 

information, regarding specific communities (2,8).   

Genetic mutations can lead to Primary/Essential hypertension, through affectation of sodium 

levels due to increased activity of the endocrine and sympathetic nervous system leading to 

an increased release of sodium which in turn leads to elevated blood pressure levels (6). 

Affectation of other facets such as catecholamines, insulin levels and cell membrane function 

also in turn leads to increased blood pressure levels, whilst one of the most important systems 

affected is the Renin-Angiotensin-Aldosterone system (4,6). This system controls body fluid 

volume and electrolyte balance which will affect the blood pressure, neuronal and endocrinal 

control of the cardiovascular system (9). Angiotensin II is responsible for vasoconstriction and 
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release of aldosterone once it binds to its specific receptors. In turn, aldosterone decreases 

renal perfusion leading to an increase in water retention and increased renal absorption of 

sodium (6,9). When genetic mutations associated with this system occurs, it can lead to an 

increase in levels of angiotensin II and therefore a higher blood level in vasoconstricted vessels 

(6).   

Secondary hypertension is elevated blood pressure levels in response to an underlying 

disease, medical condition, or a reaction to medications. Unlike primary hypertension this has 

identifiable organic causes. (2,4,10). This form of hypertension theoretically can be cured by 

removing the causative medication or treating the underlying medical condition (6). 

The most common causative factor leading to secondary hypertension is renal disease, as the 

reduced renal function leads to fluid accumulation in vasculature which leads to an increase 

in blood pressure. The conditions below have all been found to have associations with 

secondary hypertension. 

Renal Factors: chronic renal failure, nephritis, papillary necrosis, renal vascular disease, renin 

secreting tumours, renal vascular stenosis, polycystic kidney disease, renal infarction, and 

infection (2,4,11) 

Endocrinal factors: Diabetes mellitus, Cushing syndrome, pheochromocytoma, myxoedema, 

acromegaly, thyroid and parathyroid Hyperfunction (2,4) 

Cardiovascular Factors: coarctation of the aorta, Takayasu’s, arterial stenosis (2,4,11) 

Medications: corticosteroids, cyclosporine, contraceptives, NSAID, sympathomimetic drugs, 

some antidepressants, and oestrogens. (6,11). The most common drugs leading to secondary 
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hypertension are NSAIDs, whose actions decrease production of prostaglandins. 

Prostaglandins play a key role in vasodilation and sodium excretion. Considering their 

prevalence in the day to day life of many patients and the use in dentistry to manage pain, the 

link between hypertension and NSAIDs is especially pertinent (6). Other factors contributing 

to secondary hypertension include sleep apnoea, alcohol consumption, drug abuse, 

polyarthritis, hypercalcemia, and pregnancy toxaemia (2,4,7).  

Treatment of Hypertension 

For successful treatment of secondary hypertension, one must understand that treating the 

underlying medical condition or adjustment of the causative drug will lead to a reduction in 

blood pressure and successful treatment of  hypertension (10). To treat essential hypertension 

on the other hand, the dentist must understand that it is a condition with multiple aetiologies 

(genetic, environmental, and pathological) and risk factors and therefore no single patient is 

identical in their response to treatment. 

All patients regardless of aetiology of the condition should be given the same lifestyle advice 

and modifications in order to decrease blood pressure (6,10). High sodium intake, sedentary 

lifestyle and being overweight are all environmental factors that can be modified to lower 

blood pressure and decrease risk of hypertension. Common non-pharmacological 

recommendations include;  

- increased activity and exercise in day to day lifestyle 

- decrease in sodium intake and adjustment of diet, especially focusing on limiting 

sweets, sugary beverages, and red meat (6,10)  

- promoting the consumption of fruits, vegetables, grains, poultry, and fish (10) 
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- decrease in alcohol consumption and smoking (4,6) 

- removal or avoidance of stress causing factors in daily lifestyle (6) 

When non-pharmacological measures have not decreased the blood pressure of a patient, 

pharmacological measures can be employed. This includes treatments with diuretics, beta 

blockers, calcium channel blockers, ACE inhibitors, angiotensin II receptor blockers and alpha 

blockers (2). Treatment through medication may involve taking a combination of these 

medications and a dentist must be aware of the dose, side effects and common drug 

interactions of each of these agents (2).  

To understand how these aforementioned antihypertensive drugs interact with commonly 

used drugs and products in dentistry, one must understand how each drug works and the 

physiological actions they take to decrease the blood pressure of the patient. 

Diuretics – These drugs work by increasing the amount of sodium, chloride and water that is 

excreted by the body through the inhibition of reabsorption by the kidneys (2,12). This action, 

in turn, leads to a decrease in blood volume, cardiac output and therefore blood pressure 

(12,13). With this decrease in blood volume and cardiac output, it prompts the renin-

angiotensin-aldosterone system and the sympathetic nervous system to increase sodium and 

water retention once again. This will lead to an increase in extracellular fluid volume and 

therefore blood volume, but the blood pressure of the patient will not increase to levels 

before starting the treatment with thiazide diuretics, as there is a decrease in peripheral 

vascular resistance (2,12)  

Beta Blockers – The action of these drugs is to bind to the beta receptors found both in the 

heart and body, beta-1 receptors are found in the heart and beta-2 receptors found in the 
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lungs (2,13). They work by decreasing the heart rate of patients and the strength of the 

contractions of the heart, through their actions as competitive antagonists (14). Beta blockers 

bind to beta receptors in which catecholamines such as adrenaline and noradrenaline also 

bind, therefore acting as competition. Catecholamines such as these are responsible for 

increasing heart rate and contractions of the heart (14). Beta blockers can present as both 

selective, which only bind to beta-1 receptors on the heart and avoid binding to beta-2 

receptors, or non-selective which can bind to both beta-1 and beta-2 receptors, therefore 

leading to the stimulation of the receptors on the lungs and affectation of smooth muscle cells 

(2,13,14). In patients that present with pulmonary problems or breathing difficulty, selective 

beta blockers may present with an advantage (13,14). When using beta blockers over a 

prolonged period of time, patients can also present with a secondary mechanism of decreased 

blood pressure in which peripheral vascular resistance is decreased, yet this is not a direct 

action of this drug (14).  

Calcium Channel Blockers – As the name suggests, calcium channel blockers bind to calcium 

channels in blood vessels and stop the entry of calcium, into both the blood vessels and the 

smooth muscle cells (10,2,13). By preventing the entry of calcium, it allows relaxation of the 

smooth muscle in vasculature, therefore leading to vasodilation and therefore a decrease in 

blood pressure (10,2). Within this class of drugs, we find two main subcategories, 

dihydropyridine and non-dihydropyridine. The former are more selective on smooth muscle 

cells and vasodilation whilst the latter have a more cardiac focused effect (2,15). Non-

dihydropyridine calcium channel blockers have a negative chronotropic and ionotropic effect, 

meaning they decrease heart rate and contractability of the heart, leading to a decrease in 

blood pressure (2,13,15). 
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ACE Inhibitors - As mentioned previously, the renin-angiotensin-aldosterone system plays a 

key role in the regulation of blood pressure in patients. This specific set of drugs lower the 

blood pressure of the patient by preventing the conversion of angiotensin I to angiotensin II 

(10,13). Angiotensin II is responsible for vasoconstriction, increase in cardiac output and the 

production of aldosterone, which in turn is the compound responsible for retainment of both 

sodium and water, thereby producing an increase in blood pressure due to an  increase in 

blood volume (10,16). By preventing this formation of angiotensin II and aldosterone, ACE 

inhibitors have been proven to lower blood pressure in hypertensive patients (10,13). 

Angiotensin II Blockers – Much like the action of beta blockers, angiotensin II blockers act as 

competitive agonists for the angiotensin II receptors in vascular smooth muscle cells, 

therefore not allowing the vasoconstrictive effects to take place. This action leads to a 

vasodilatory effect and a reduction in peripheral resistance, therefore lowering blood 

pressure. (2,10,17).  

Alpha Blockers – Alpha blockers work by binding to the alpha-adrenergic receptors found in 

smooth muscle cells of vasculature (2). They act by impeding vasoconstricting sympathetic 

transmitting compounds such as norepinephrine from binding to the receptors and therefore 

lead to vasodilation and a reduction in peripheral vascular resistance leading to a lower blood 

pressure (2,13).  
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Objectives 

Primary Objective: To understand the different stages and classifications of Hypertension, 

including the risk factors and treatment options of this pathology, and how these will influence 

day to day practice in dentistry and the special considerations that must be made when 

treating these patients.  

Specific Objectives:  

- To outline the common oral side effects of antihypertensives and interactions between 

antihypertensive treatments and commonly used drugs in dentistry.  

- To briefly outline the special considerations that must be taken when performing 

invasive or surgical treatment of a hypertensive patient e.g. use of vasoconstrictor and 

haemostatic measures  
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Methodology 

By completing a systematic search and review from the following trusted scientific databases: 

PubMed, Medline, Mendeley, Cochrane Library, Scopus and Web of Science using keywords 

such as “arterial hypertension”, “hypertension”, “hypertensive”, “oral cavity”, “dental 

health”, “dentistry”, “antihypertensive interactions” “antihypertensive therapy” 

“antihypertensive complications” etc. Various search filters and parameters were applied to 

these scientific databases to find the most relevant articles. For example, primarily articles 

from the last 10 years were utilised but age was not considered as an exclusion criteria. To 

begin research, only review articles were compiled and used to give a brief overview of the 

condition.  Specific articles outlying points of considerations that must be taken for a 

hypertensive dental patient were then utilised e.g. drug interactions, oral side effects, 

haemostatic measures, and prescription cautions.  After compiling the aforementioned 

articles, a total of 41 articles were analysed and reviewed for this paper. 
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Discussion 

Side Effects of Antihypertensive Drugs  

As a dentist, when treating a patient that is suffering from hypertension, arguably the most 

crucial aspect of the interaction is a clear and thorough clinical and medical history being 

taken. In order to treat a patient successfully and safely, the dentist must be well informed of 

the nature, severity, and stability of any conditions the patient may have suffered from in the 

past or is currently suffering from. When taking the history, it is important to gauge the 

functional capacity of the patient and the emotional status of the patient.  

The first consideration one must take, when treating a hypertensive individual, is the 

medication they may be taking to treat their hypertension. A dentist must have basic 

knowledge and familiarity with common hypertensives and understand the common side 

effects of each drug both orally and systemically. 

1. Diuretics – Chlorthalidone, Hydrochlorothiazide, Indapamide, Metolazone (4,10) 

Common side effects of prolonged use of diuretics can include hypokalaemia, 

hyperlipidaemia, constipation, hyperglycaemia, muscle cramps, headache, increased 

perspiration, and increased urination. 

The most common oral side effects associated with this medication include xerostomia (dry 

mouth), which in turn are likely to have dental implications such as increased risk of 

development of caries, oral candidiasis and burning mouth syndrome, as well as problems 

which deglutition, mastication and phonation. (2,4,10,13). Problems associated with the 

retention of a prosthesis must also be considered with this condition (3).  When presented 
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with a patient displaying the sign and symptoms associated with a dry mouth, the dentist must 

consider treatment with parasympathomimetic drugs such as Pilocarpine or Cevimeline in 

order to increase salivary production once more (3,4). After prescription, the dentist must 

revise with the patient at a later date to confirm the cessation of symptoms or consider a 

consultation with the physician of the patient to switch antihypertensive drugs.  

In a study performed by the department of Oral Medicine and Radiology at Narayana Dental 

College in India, 100 patients were split into a control group and a test group, taking oral 

diuretics. The following parameters were analysed: total volume of saliva, saliva pH, buffering 

capacity, sodium, potassium, chloride, and protein levels (18). The study found that the set of 

patients taking diuretics had a highly significant difference in salivary flow rate both stimulated 

and unstimulated, salivary pH and buffering capacity, periodontal index, plaque index and a 

moderate significant difference in DMFT (Decayed, Missing or Filled Teeth). The study 

concluded that patients taking diuretics have a decreased salivary flow rate stimulated and 

unstimulated, pH, buffering capacity and sodium and chloride levels and also present with a 

higher prevalence of xerostomia, periodontitis, and decay (18). 

A relationship between use of diuretics and the appearance of lichenoid reactions has also 

been proven and whilst clinically similar to Lichen Planus, the distinguishable presence of 

Wickham’s Striae cannot be identified (4,19). Treatment of this may be to cease use of the 

antihypertensive drug in question and switch to another, or if this is not possible treatment 

with topical corticosteroids. In cases such as this the dentist must consider a consultation with 

the prescribing physician (4).  
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2. Beta Blockers – Metoprolol, Atenolol, Nebivolol, Bisoprolol (2) 

Nonselective Beta Blockers - Carvedilol, Propranolol, Nadolol, Sotalol (2) 

Similar to diuretics, beta blockers can also present with oral side effects such as xerostomia 

i.e. dry mouth and the presence of lichenoid reactions (2). Unlike diuretics, beta blockers have 

been found to cause dysgeusia or taste changes in their users, whilst it has been postulated 

that these taste changes may be as a result of decreased salivary production associated with 

prolonged use of beta blockers. One study researching the relationship between beta blockers 

and the perception of taste concluded that participants using beta blockers did present with 

a decrease in unstimulated salivary flow, but this did not stimulate dysgeusia (20). 

Hypothesises have been made in which the variance in the perception of taste can be 

attributed to metal ion content within the saliva, for example magnesium (3).  

3. Calcium Channel Blockers – Amlodipine, Felodipine, Nifedipine, Isradipine, 

Nicardipine, Nisoldipine (2,10) 

Calcium channel blockers present with oral side effects such as xerostomia and changes in 

taste (2,13). The most notable side effect a dentist must consider when presented with a 

patient taking calcium channel blockers is the possible development of gingival hyperplasia or 

enlargement (2,3,4,13,17). According to studies, the occurrence of gingival growth occurs in 

1.7-38% of cases (2,13), with the most common cause to be use of Nifedipine (2). As previously 

mentioned there are 2 classes of calcium channel blockers, dihydropyridine and non-

dihydropyridine and whilst it is a much more common side effect of the former class, there 

are cases documented in which non-dihydropyridine calcium channel blockers have caused 

gingival hyperplasia (3).   
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With this condition the patient will present with swollen and enlarged, painful and bleeding 

gums, and whilst a good oral hygiene regimen from the patient may help to avoid its 

development (4) the most advised treatment is gingival surgery to help resolve the pain and 

haemorrhaging such as gingivectomy, laser gingivectomy or flap surgery (21).  However, 

studies have shown a 34% rate of recurrence 18 months after periodontal surgery if the 

patient has not discontinued use of the responsible drug (21). In order to fully and correctly 

treat this condition without risk of recurrence, the dentist should consult with the physician 

of the patient to stop use of the calcium channel blocker and switch to another drug, or adjust 

the dose of the drug (13,4,21). Non-surgical treatment options are mainly those that help 

reduce any inflammatory factors that could exacerbate the condition. These include control 

and reinforcement of correct oral hygiene techniques of the patient, proper root debridement 

if necessary and adjustment of plaque retentive sources such as open contact points or 

furcation defects etc (21).  

4. ACE Inhibitors – Captopril, Ramipril, Enalapril, Lisinopril, Benazepril, Fosinopril, 

Moexipril, Perindopril, Quinapril (2,10) 

Like most antihypertensive medication, ACE Inhibitors present with xerostomia, but its side 

effects can also include a change in taste (dysgeusia), ageusia and ulceration (2,4). The most 

outstanding side effects of this medication is the dry cough associated with it and the 

development of angioedema (17). Angioedema can be clarified as the well delimited oedema 

of the subcutaneous or submucosal layers of the skin commonly in the face and neck area and 

is mediated by bradykinin or mast cell or mast cell mediators (22,23). Both the dry cough and 

the angioedema are likely explained by the increase in peptides and bradykinin (17). The 

formation of angioedema occurs as bradykinin causes vasodilation and increased vascular 
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permeability and is usually broken down by Angiotensin Converting Enzyme (ACE). As the 

name suggest ACE Inhibitors reduce the degradation of bradykinin and Substance P, another 

vasodilator, leading to an accumulation of these compounds. As a consequence of this, there 

is increased extravasation of fluid into the subcutaneous and submucosal layers of the skin 

leading to potentially life-threatening angioedema (22). Treatments of this condition are still 

up for debate to this day, as there is no single pharmacological treatment that has been proven 

to rectify drug induced angioedema, although the most commonly prescribed treatments are 

antihistamines, steroids or epinephrine, to varying degrees of success. In life threatening 

situations in which there is no response to a pharmacological approach, tracheal intubation 

will be considered (22). A dentist must consider this side effect and look for any signs of this 

and consult with the physician immediately to ascertain the best course of action. 

5. Angiotensin II Blockers – Losartan, Valsartan, Irbesartan, Candesartan, Telmisartan, 

Olmesartan, Eprosartan, Azilsartan (2,10) 

The side effects of this class of drugs are similar to those of ACE inhibitors, in which they also 

can lead to xerostomia, loss of taste and angioedema (2,13). Unlike ACE inhibitors, the action 

of this set of drugs is not mediated by kinins, hence there is no accumulation of bradykinin 

and is therefore thought to have a far lower risk of angioedema (17,24). Whilst this is the 

accepted case for angiotensin receptor blockers, there lacks enough evidence to prove there 

is truly no effect on bradykinin levels, in fact a previous study analysing bradykinin levels in 

patients taking Losartan found that those taking the angiotensin II blocker did display 

increased levels of bradykinin, but further evidence and studies are lacking (24). Dysgeusia is 

another side effect of this drug. Studies have shown that angiotensin receptor blockers such 
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as Losartan show an association with loss of taste, whilst patients taking Candesartan and 

Valsartan display a diminution in taste sensitivity or some other taste changes (25). 

6. Nonselective Alpha Blockers -   Phenoxybenzamine, Phentolamine  

Selective Alpha Blockers – Prazosin, Terazosin, Doxazosin (2) 

The most common side effect of alpha blockers is xerostomia or dry mouth, and this can be 

attributed to the effect alpha adrenoreceptor antagonists have on the salivary glands. In a 

study comparing the effect of alpha adrenoreceptor agonists such as Prazosin, Silodosin and 

Tamsulosin, it was concluded that these medications not only have an inhibitory effect on 

salivary glands, but also some alpha blockers such as Silodosin are highly specific and effective 

in its inhibition of salivary glands (26). The likely cause of this condition is due to the presence 

of alpha-1 adrenoreceptors found in the submandibular glands of human, whose activation 

leads to the secretion of fluid and electrolytes yet when they are blocked by selective alpha 

blockers, this will lead to a diminished salivary flow and dry mouth in patients (26). 

Considerations of the Use of Vasoconstrictor 

Local anaesthesia with or without a vasoconstrictor is one of the most used drugs by dentists 

throughout the world and when presented with a patient suffering from hypertension, the 

dentist must consider how best to anaesthetise the patient according to their blood pressure 

requirements. In order for pain to be transmitted by a neuron, a threshold level must be 

reached in order to propagate an action potential. Local anaesthetics work by blocking the 

sodium channels that are present in the cell membranes of neurons, consequently preventing 

the movement of sodium throughout the cell, meaning an action potential cannot be reached 

and pain is therefore not felt by the patient (27).  
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The most common examples of local anaesthesia used in dentistry are included below:     

     

 

 

 

Figure 2. Common local anaesthetics and effective working time (28). 

The use of vasoconstrictors with local anaesthesia presents with multiple benefits for the 

dentist, one of which is outlined in Figure 2. The local anaesthetic, when used in conjunction 

with a vasoconstrictor, the most common of which is epinephrine, has a much lower 

absorption level in the area of the injection therefore leading to a longer lasting effective time 

of the anaesthetic (2,13). This in turn also leads to a decrease in the risk of toxicity of the agent 

of the patient due to the slower absorption rate and due to the vasoconstrictive ability of 

epinephrine. Haemostasis aid is an added benefit. 

Vasoconstrictors within anaesthesia can pose a risk of exacerbating hypertension, angina 

pectoris, arrythmias or myocardial infarction when used on a cardiovascular impaired patient 

or a patient that presents with uncontrolled hypertension (2). When presented with a patient 

displaying blood pressure values  >180/100, invasive, non-emergency treatment should be 

avoided, and in the situation where they may be presenting hypertensive symptoms such as 

headache, chest pain or shortness of breath, the physician of the patient should be contacted 

(1,3,13). Studies have shown that in patients with controlled hypertension and blood pressure 

boundaries within safe limits, the use of anaesthesia without vasoconstrictor is not 

Lidocaine 2%     - Lasting 30-45 minutes 

Lidocaine 2% + Epinephrine   - Lasting 180-300 minutes 

Mepivicaine 3%    - Lasting 90-120 minutes 

Mepivicaine 2% + Epinephrine                 - Lasting 120-240 minutes 

Prilocaine 4%  - Lasting 60-240 minutes, depending       

on the use of infiltrative or block 

technique 

Prilocaine 4% + Epinephrine   - Lasting 180-480 minutes 

Articaine 4% + Epinephrine    - Lasting 180-300 minutes  

Bupivicaine 0.5% + Epinephrine – Lasting 240-720 minutes  
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contraindicated and the treatment plan may continue. In those individuals which present with 

uncontrolled hypertension, yet within safe treatment boundaries, it was shown that 

epinephrine did not lead to any considerable increase in pulse or blood pressure when a dental 

extraction was performed on hypertensive patients (1). The use of epinephrine 1:100,000 in 

anaesthesia, with a maximum dose of 0.36-0.54mg showed slight cardiovascular changes in 

hypertensive patients but did not confirm any significant risk was posed, therefore this is 

considered the maximum dose of epinephrine to give to a hypertensive patient, equating to 

2-4 cartridges of anaesthesia, depending on the concentration (1, 2, 13, 29). Whenever 

possible when treating a patient with hypertension, the use of anaesthesia with a 

vasoconstrictor should be avoided and only used for invasive procedures in which the benefits 

of the vasoconstrictor such as the effective duration or hemostasia are required. For non-

invasive procedures such as restorations of teeth without pulp involvement or bleeding risk, 

an anaesthesia without vasoconstrictor is recommended. The dentist must consider the 

proper technique when performing the injection and avoid injection into blood vessels to 

avoid rapid absorption of epinephrine (13). The dentist must consider avoiding the use of extra 

epinephrine, when it is not required, for example the use of Epinephrine-soaked retraction 

cords can lead to figurative “overdose” and pose cardiovascular risks for the patient (2,3,13). 

When considering the use of a vasoconstrictor such as epinephrine on patient with 

hypertension the dentist must also be aware of the specific and possible drug interactions that 

may occur with common antihypertensives. The most common antihypertensive drug 

interaction with a vasoconstrictor is that between beta blockers and epinephrine, and can 

have severe consequences leading to increased hypertension, hypertensive crisis, and 

bradycardia (1,30,31). Epinephrine is commonly known to have a vasoconstrictive effect due 
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to the binding of it to alpha-1 receptors found in smooth muscle cells of vasculature, but it 

also has a lesser known vasodilatory effect on other vessels as it binds to the beta-2 adrenergic 

receptors in skeletal muscle. This opposing effect it has on itself helps to regulate the 

vasoconstrictive effects it performs and is also one of the major advantages it has over other 

vasoconstrictors that can be used such as norepinephrine or levonordefrin (30,31). Non-

selective beta blockers such as Propranolol block both beta-1 and beta-2 receptors therefore 

not allowing the potentiating vasodilatory effect of epinephrine to occur, and leading to both 

hypertension and activation of the baroreceptor reflex of the body leading to reflex 

bradycardia (2, 31). In a study in which patients undergoing hypertensive treatment with non-

selective beta-adrenergic blockers, in this case Pindolol, and undergoing dental treatment 

with the use of anaesthesia with epinephrine, the study showed that in the group taking non-

selective beta blockers, there was a clear significant increase in both systolic and diastolic 

blood pressure and a decreased heart rate, whilst the group not taking antihypertensive 

medication displayed a decrease in systolic and diastolic pressure and a decrease in peripheral 

vascular resistance (31,32). 

Another notable interaction between epinephrine and an antihypertensive drug is with the 

use of diuretics. Thiazide and loop diuretics lead to loss of potassium through the urine with 

their use, so possible side effects can include hypokalaemia and metabolic acidosis, whilst loop 

diuretics are considered “potassium sparing” and therefore have the opposing side effects of 

hyperkalaemia (33). Epinephrine as a stand-alone compound can cause hypokalaemia itself, 

due to the binding of epinephrine to the beta-2 adrenoreceptors found in skeletal muscle, it 

will cause a movement of potassium intracellularly and lead to hypokalaemia of the patient 
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(34). The hypokalaemia effect of diuretics can be exacerbated by the use of epinephrine and 

thereby cause the development of arrhythmias in patients (2). 

Interactions Between Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) and Antihypertensive 

Drugs 

Non-steroidal anti-Inflammatory drugs, commonly referred to as NSAIDs are widely 

prescribed by dentists worldwide in order to aid the patient in the management of pain and 

inflammation for any conditions they may present or after an invasive treatment or surgery 

such as a dental extraction. The most frequently prescribed NSAIDs prescribed by a dentist 

include Ibuprofen, Aspirin or Naproxen.  NSAIDs are able to reduce pain of patients by 

preventing the formation of prostaglandins, through the inhibition of COX-1 and COX-2 

enzymes, which are involved in the production of pain and inflammation. Through this 

inhibition of these enzymes the patient is able to control the pain, but non-dental associated 

side effects can occur (35). We can classify these drugs into 2 main categories, those that 

inhibit COX-1 enzyme and those that inhibit COX-2 enzyme. The NSAIDs associated with the 

inhibition of COX-1 enzyme are linked to the development of gastrointestinal side effects (35), 

this is most likely due to the large presence of this enzyme in gastrointestinal epithelium (36). 

Selective Inhibition of COX-2 enzymes leads to an increase in risk of cardiovascular events 

especially in those patients with pre-existing cardiovascular conditions, for example 

hypertension (35). Through the action of NSAIDs, formation of prostaglandins is inhibited due 

to the inhibition of the COX enzymes. This leads to an increased retainment of sodium and 

therefore water, consequently leading to an increase in blood pressure (37).  Also, patients 

with hypertension present an amplified risk of blood pressure increase, when compared to 
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non-hypertensive patients, as shown in a study performed in 2011, in which it presented an 

increase of 1.1mm Hg in the blood pressure of non-hypertensive patients and a much more 

significant increase of values up to 14.3mm Hg for systolic blood pressure and 2.3mm Hg for 

diastolic blood pressure, in patients previously suffering from hypertension (38). 

The dentist must take this knowledge into consideration when presented with a hypertensive 

patient in need of pain and inflammation relief. In a systematic review of 32 randomized 

controlled trials, which included 3626 participants, the blood pressure of patients was 

monitored, and it was concluded that Ibuprofen displayed the greatest occurrence in new 

hypertensive cases (39). As Ibuprofen is one of the most common medications prescribed by 

the dentist, a dentist must consider the inherent risk of increasing the blood pressure of the 

patient and weigh this against the anti-inflammatory and analgesic benefits of the drug. At all 

times recommended doses must be followed and in cases in which the dentist deems it 

necessary, advice should be given to all patients about the inherent risk of increasing blood 

pressure and advice regarding continuous monitoring of their blood pressure should be given.  

The appearance of adverse interactions between antihypertensives and NSAIDs must be 

considered by the dentist also when prescribing pain and inflammatory relieving drugs. The 

effectiveness of diuretics, beta blockers, calcium channel blockers, ACE inhibitors and 

angiotensin II blockers are all reduced due to the contradictory effect of NSAIDs. As previously 

mentioned NSAIDs inhibit the formation of COX enzymes and therefore prostaglandin. 

Prostaglandins are not only responsible for the formation of pain, inflammation, and fever, 

but also have a renal vasodilatory effect, lower vascular resistance and increases the 

circulation of blood through the kidney. By inhibiting prostaglandins, vascular resistance is 
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raised and there is lower renal perfusion which in turn leads to an increase in the retention of 

sodium and therefore fluid. This increased retention of fluid leads to an opposing hypertensive 

effect on patients thereby negating the blood pressure lowering effect of the medication 

(30,37).  

According to a 2014 article by The British Dental Journal, NSAIDs exhibit 3 different types of 

adverse reactions with Diuretics: nephrotoxicity, opposing the hypotensive effect of the agent 

or greatening the danger of developing a cardiac arrhythmia due to hyperkalaemia (30). 

Proving this antagonistic effect of NSAIDs, a study in which patients were given Ibuprofen or 

a placebo for a 4-week period in conjunction with the use of Hydrochlorothiazide, a common 

diuretic, was performed. Results of this study outlined a significant increase in blood pressure 

of 4.2-4.7mm Hg in those patients taking Ibuprofen, such increases were not visible in those 

taking the placebo (40).  

Another trial comparing the effect of Ibuprofen, Nabumetone and Celecoxib, on patients 

being treated with RAAS inhibitors such as ACE inhibitors and angiotensin receptor blockers 

found that those taking Ibuprofen in combination with these agents had a 6.5 ± 1.4mm Hg 

increase in systolic blood pressure and a 3.5±0.9mm Hg increase in diastolic pressure. From 

the 359 patients evaluated in the study, the greatest proportion of patients in the Ibuprofen 

group presented with systolic blood pressure increases more than 20mm Hg over the original 

value; 16.9% of patients in the Ibuprofen group, 5.5% in the Nabumetone group and 4.6% in 

the Celecoxib group (40,41).  
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Other Non-Pharmacological Considerations 

When presented with a patient with hypertension, controlled or uncontrolled, with fear or 

anxiety about the dentist or their treatment plan, it leads to a release of endogenous 

adrenaline which in turn will lead to an increased risk of adverse cardiovascular effects for a 

hypertensive patient (4). The blood pressure of a patient can also increase within the presence 

of pain, so the dentist must remember the importance of proper anaesthesia technique and 

an open line of communication between the dentist and the patient to voice any fear concerns 

or pains they may have throughout a procedure so that this can be managed (2).  

The use of anxiolytics can also be indicated in situations in which patients’ anxiety or pain is 

threatening a clinically significant increase in blood pressure. The most common form of pre-

sedation is the use of benzodiazepines such as Diazepam 5-10mg, given to the patient the 

night before treatment and 1 hour before commencing the treatment. Nitrous oxide can also 

be considered as a pre-sedatory agent (29).  

In the case of performing a long, complex, or largely invasive procedure, the dentist can 

consider the monitoring of the blood pressure of the patient throughout treatment (1). Other 

recommendations including ensuring before commencing each day of treatment that the 

patient has controlled hypertension with values within the safe parameters of <180/110mm 

Hg and simply scheduling short morning appointments with the patients are also helpful 

(1,29). 

When presented with a patient suffering from hypertension, a dentist must consider the 

increased risk of haemorrhage that an elevated blood pressure will present. This includes 

those patients already undergoing pharmacological treatment for hypertension and are 
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considered to have well controlled hypertension, within the safe parameters to perform 

surgical treatment. 

The dentist must consider an elevated potential risk and take the appropriate local 

haemostatic measures when performing any invasive restorative or surgical procedures that 

may present a higher risk of intraoperative bleeding. These local haemostatic measures 

include the use of anaesthesia with vasoconstrictor, sutures, bone wax, antifibrinolytics such 

as tranexamic acid, oxidised cellulose, thrombin, fibrin sealants and electric and laser scalpels 

(2,29).  

One must consider that many of the risk factors related to hypertension are shared with other 

comorbidities, most commonly of which includes ischemic heart disease, and as such one may 

be presented with a patient undergoing treatment with anticoagulation or antiplatelet 

therapy adjacent to antihypertensive therapy. Regarding anticoagulation therapy, a dentist 

must consider a consultation with the physician of the patient and the International 

Normalized Ratio (INR) of the patient to be measured on the same day as the proposed 

surgical treatment. If the INR value is below 3.5, it is considered to be within safe parameters 

to perform the treatment and suspension of the proposed treatment is not indicated, but 

haemostatic measures must be taken (29). In patients taking antiplatelet medications such as 

aspirin or clopidogrel, it is not indicated to suspend use of the medication or treatment but 

precautions must be considered to control the exaggerated haemorrhagic response (2). 
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Conclusions 

To conclude, in modern day dentistry the dentist is faced with a variety of challenges and 

considerations when treating a hypertensive patient. Understanding the pathogenesis of this 

condition and risk factors associated, gives the dentist the opportunity to educate themselves 

and the patients and best advise them on how to proceed safely in regard to their condition. 

Having a clear comprehension of the variety of drugs used to treat hypertension, the 

mechanisms in which those drugs act and the associated side effects with these drugs places 

the dentist in a position to diagnose and treat the patient with the greatest efficacy possible.  

Given the frequency of use of many medications and drugs in dentistry, such as local 

anaesthesia and NSAIDs, the dentist must evaluate each patient individually to recognise any 

adverse interactions between drugs or side effects and the dentist must have sufficient 

knowledge to circumnavigate these interactions whilst still providing the most appropriate 

dental care possible for the patient.  When treating each hypertensive patient, the dentist 

must be able to make an informed judgement on how best to proceed with each patient, 

whether it be control and education of the risk factors involved with the condition, use of 

vasoconstrictor when providing local anaesthesia, dangers or complications associated with 

the prescription of NSAIDs or even possible need of pre-sedation or anxiolytics. Above all, a 

clear understanding of the considerations and specific precautions required to perform 

treatments is paramount.  Each treatment plan and advice given should be tailored to each 

patient, depending on the severity of hypertension. Understanding the specific situations of 

when to consider a consultation with the physician is required, in order to place the safety 

and wellbeing of the patient first and perform a successful and safe treatment regime.   
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Responsibility  

In regards to social responsibility, hypertension is classified as one of the leading causes of 

preventable deaths worldwide according to the World Health Organisation in 2001, and 

studies have exhibited that it is responsible for more cardiovascular disease deaths than any 

other modifiable risk factor. With more than 1 billion people worldwide suffering from this 

condition, it is often referred to as “the silent killer”, as symptoms are not exhibited until the 

severity and risk increases. With this information alone, it is clear dentists and indeed all 

healthcare professionals bear an environmental and social responsibility to safeguard their 

patients, given the impact hypertension has on human health. Recognising risk factors of the 

condition and understanding the risk of possible antihypertensive drug interactions or 

complications that may arise during the treatment plan is crucial to further improve the care 

we can provide and avoid preventable life-threatening situations.  By considering these special 

precautions that must be taken with a patient suffering from hypertension and knowing the 

possible side effects of antihypertensive drugs, the common drug interactions and special 

non-pharmacological considerations that should be implemented, it can vastly improve all 

patients quality of life and certainly their safety and quality of care.  
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Annexes  

CONTINUING EDUCATION 1

HYPERTENSIVE PATIENTS

Management of the Hypertensive 
Patient in Dental Practice
Brahmleen Kaur, DMD; and Vincent B. Ziccardi, DDS, MD

LE A R N IN G  O BJE C TIV ES

Abstract: More than 1 billion people worldwide have hypertension. Since 

the guidelines for classification and treatment of hypertension were 

updated in 2017 by American College of Cardiology/American Heart 

Association, it is now estimated that nearly half of the US adult population 

has hypertension. Hypertension may not show any sign or symptom apart 

from an elevated blood pressure reading until signs and symptoms of 

complications occur. Hence, dentists can play a unique role in identifying 

undiagnosed patients or those with uncontrolled blood pressure levels.

This article is intended to provide dental clinicians essential information 

about hypertension and how the new guidelines affect the classification 

and treatment of the disease, and it discusses the management of patients
DISCLOSURE: Dr. Z iccardi is a

with hypertension in the dental office. co nsu ltan t fo r Axogen.

• Discuss the cardiovascular 

disease risk associated 

with high blood pressure

• Identify the guidelines 

and classification of 

hypertension, as well as 

the associated etiology 

and risk factors

• Demonstrate accurate 

measurement of blood 

pressure in an in-office 

setting and appropriately 

manage dental patients 

with hypertension

H
ypertension affects more than 1 billion people world-

wide and is a leading cause of morbidity and mortal-

ity.1,2 As per the blood pressure (BP) thresholds by 

the American College of Cardiology/American 

Heart Association (AHA) 2017 guidelines, between 

2013 and 2016,46% of the US adult population, or approximately 

116.4 million adults, had hypertension, which is defined as blood 

pressure al30/80 mm tig. The prevalence was seen to increase with 

age. Prevalence was 26.1% among people aged 20 to 44 years, 59.2% 

among those aged 45 to 64 years, and 78.2% among those aged >65 

years. A higher percentage of males had hypertension in the age group 

up to 64 years, whereas more females were seen to develop hyperten-

sion in the population a65 years of age.1 Those who are normotensive 

at age 55 to 65 and survive to age 80 to 85 have a 90% lifetime risk of 

developing hypertension during the remaining years of life.3,4

H ypertension is a significant risk factor for cerebrovascular 

disease and stroke.1 In 2015, an estimated 7.8 million deaths glob-

ally could be attributed to systolic blood pressure (SBP) >140 mm 

Hg.1 The number of deaths between 1990 and 2015 did not increase

in high-income countries but increased in middle- and low-income 

countries.1 H ypertension is usually asymptomatic until compli-

cations occur.5 Hence, it is not surprising that 35% of US adults 

with hypertension are unaware that they have it.1 Typically, many 

patients avoid seeking medical or dental care until they are in pain 

or until serious symptoms arise. Thus, dentists are in a unique posi-

tion to identify undiagnosed hypertensive patients, refer them to a 

physician for appropriate medical care, and educate them regarding 

lifestyle modifications and the risks associated with uncontrolled 

high blood pressure. Unfortunately, approximately 50% of patients 

do not comply with taking their medications as directed.6

Guidelines and Classification
The risk for cardiovascular disease (CVD) doubles for each rise 

of 20/10 mm  Hg in systolic/diastolic blood pressure.3,7 From 

blood pressure levels as low as 115/75 m m  Hg upward, the risk 

of death from both ischemic heart disease and stroke increases, 

with the increase being progressive and linear.3 Because of this 

continuous association between high blood pressure and increased

458 COMPENDIUM October 2020 Volume 41, Number 9



33 
 

 

 

 



34 
 

 



35 
 

 



36 
 

  

 

 



37 
 

 

  

 



38 
 

  

06/08/2016 The Diagnosis of Essential and Secondary Hypertension in Adults : The Journal of Family Practice

http://www.jfponline.com/print­friendly/the­diagnosis­of­essential­and­secondary­hypertension­in­adults/d1165d4a3e908c86797afd0212ccaf4b.html?type=98 1/4

The Diagnosis of Essential and Secondary Hypertension in Adults

Steven A. Dosh, MD, MS 

August 1, 2001

J Fam Pract. 2001 August;50(08):707­712.

Steven A. Dosh, MD, MS 
Escanaba, Michigan 
From the OSF Medical Group. Reprint requests should be addressed to Steven A. Dosh, MD, MS, OSF
Medical Group, 3409 Ludington, Escanaba, MI 49837. Email: doshstev@msu.edu.

Hypertension is arbitrarily defined as a diastolic blood pressure (DBP) of 90 mm Hg or higher, a systolic
blood pressure (SBP) equal to or higher than 140 mm Hg, or both, on 3 separate occasions. It affects 24% of
the population of the United States and is common among black (28%), white (24%), and Hispanic (14%)
Americans. The prevalence of hypertension increases with age and is more than 70% among people 65 years
and older. Among principal diagnoses given by family physicians for outpatient visits, only acute respiratory
tract infection (7%) is more common than hypertension (6%). The annual direct medical cost of caring for
hypertension exceeds $10 billion.

This article will discuss the pathophysiology and diagnosis of hypertension from an evidence­based
perspective. An upcoming Applied Evidence article will cover treatment of hypertension and prognosis.

Pathophysiology 

Idiopathic, or essential, hypertension accounts for more than 95% of cases and appears to be caused by a
complex interaction between genetic predisposition and environmental factors. The predisposition to
essential hypertension is polygenic in origin and may find full expression when combined with
environmental factors, such as obesity, low physical activity levels, high stress levels, high alcohol
consumption, high dietary sodium, and low dietary potassium, calcium, and magnesium. The complex
interaction of genetics and environment may affect sodium, catecholamines, the renin­angiotensin system,
insulin, and cell membrane function, causing elevation of the blood pressure.

The more common identifiable causes of hypertension include chronic renal disease (2%­5%), renovascular
disease—including renal artery atherosclerosis and fibromuscular dysplasia—(0.2%­0.7%), Cushing
syndrome (0.1%­0.6%), pheochromocytoma (0.04%­0.1%), and primary hyperaldosteronism (0.01%­0.3%).
Although obesity, excessive alcohol consumption, oral contraceptive therapy, and sleep apnea may cause
hypertension, they are not typically included as identifiable causes of hypertension. The prevalence of the
latter conditions as identifiable causes of hypertension remains to be defined.

Diagnosis

The presence of hypertension must be confirmed by blood pressure measurements obtained with proper
technique. The blood pressure of all patients 18 years and older should be measured at each health care visit
because of the high prevalence of hypertension. Patients should be encouraged to abstain from nicotine and
caffeine for at least 30 minutes before the measurement of the blood pressure. Measurement should be made
with a mercury sphygmomanometer or a recently calibrated aneroid device. The bladder of the blood
pressure cuff should encircle 80% of the arm. The pressure should be taken after at least 5 minutes of rest
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1. Introduction

Lichen planus is an inflammatory mucocutaneous condition

with characteristic violaceous flat-topped papules and plaques.

Pruritus is often severe. Involvement of oral or genital mu-

cosa in some cases may be debilitating. [1] The aetiology of

lichen is unknown, but stress, autoimmunity, underlying meso-

dermal diseases, and infection (especially by hepatitis B and cy-

tomegalovirus) have all been suggested. [2] Many drugs can pro-

voke eruptions that are clinically and histologically similar to

lichen planus. However, in drug-induced lichenoid eruption, there

can be more eczematization and scaling, greater tendency toward

residual hyperpigmentation, Wickham’s striae are usually absent,

it appears as a symmetric eruption on the trunk or extremities, a

photodistributed pattern is found in high percentage, and involve-

ment of oral mucosa is less common. [2] The first substance ac-

cused of eliciting lichenoid eruption is arsenic. Some drugs (e.g.

gold salts, non steroidal anti-inflammatory drugs. . . ) may also

cause a lichenoid eruption. [2] The potential of the thiazide diuret-

ics group to elicit adverse cutaneous reactions has been recog-

nized since it became prescribed on a large scale. There have been

subsequent reports of vasculitis, [3] photosensitive eruption, [4] etc.

Thiazide diuretics belong to sulphonamide which can be sub-

divided into three principal pharmacological groups: antibiotics,

diuretics and hypoglycaemics. Knowles et al. [5] classified sul-

fonamides into two different groups: antibiotic sulphonamide and

non antibiotic sulphonamide (diuretic and hypoglycaemic sulfon-

amide and other drugs such as celecoxib, sumatriptan and nime-

sulide).

Diuretic-induced lichenoid eruption is very rare and cross re-

activity within this pharmacological class has, to our knowledge

never been reported. We describe a case of a probable associa-

tion between hydrochlorothiazide (HCTZ) and a lichenoid erup-

tion which recurred after furosemide administration.

2. Case Report

A 56-year-old man presented with an acute onset of a pru-

ritic rash which started on his trunk and spread to his whole body.

His past medical history included hypertension and Sharp syn-

drome for which he was taking irbesartan-HCTZ and methotrex-

ate. Methotrexate and irbesartan-HCTZ were started respectively

about 2 years and 8 months before the skin eruption. On physi-

cal examination, the patient had violaceus and scaly plaques on

the trunk, back and limbs (figure 1). There were bilateral shal-

low erosions of the labial mucosa surrounded by a network of

lacy white striae (figure 2). The blood count and the biochemical

profile were normal. The hepatitis B virus serology was negative.

A biopsy of the involved skin showed hypergranulosis, liquefac-

tion in the basal layer and lymphocyte infiltration of the dermal-

epidermal junction, highly consistent with a lichenoid drug reac-

tion. Desonide (0.1%) and cetirizine provided no relief. The re-

sponsibility of HCTZ was than suspected and irbesartan-HCTZ

was replaced by irbesartan. The skin eruption and pruritis had

resolved within two weeks. Approximately 6 weeks later, patch

test to irbesartan-HCTZ (5% petrolateum using Finn Chambers)

was performed on his back. It was totally negative at days 2 and

3. Because his blood pressure was still high, furosemide 40 mg

daily was administered and pruritic erythematous plaques and red

Article published by EDP Sciences
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CONTINUING EDUCATION 2

DRUG INTERACTIONS

Three Serious Drug Interactions that 

Every Dentist Should Know About
Elliot V. Hersh, DMD, MS, PhD; and Paul A. Moore, DMD, PhD, MPH

LE A R N IN G  O BJE C TIV ES

Abstract: Patients with complex medical and drug histories are becoming more 

commonplace in dental practice. This article reviews three serious adverse drug 

interactions that are well supported by the literature and can impact dental prac-

tice. Nonsteroidal anti-inflammatory drugs (NSAIDs) inhibit the renal excretion 

of lithium and lead to lithium toxicity. Metronidazole and fluconazole inhibit the 

metabolism of warfarin by blocking cytochrome P-450 2C9 (CYP-2C9), the major 

metabolic pathway of warfarin, with the end result being dramatic increases in 

patients’ international normalized ratios (INRs) and potentially fatal bleeding.

Propranolol and other nonselective beta-adrenergic blocking agents can inhibit 

the vasodilatory effect of epinephrine in dental local anesthetic solutions, lead-

ing to hypertensive reactions and a concomitant reflex bradycardia. It is important for clinicians to recognize and 

avoid these serious drug interactions. By doing so, they will provide the safest and best treatment for their patients.

id e n tify  three serious 

drug interactions th a t 

im pact denta l practice

discuss adverse events 

re lated to  drug in te rac-

tions in certa in patients, 

as described  in cases and 

clin ica l studies

id e n tify  a lte rnative  

m edications th a t can be 

em ployed to  avoid these 

serious d rug inte ractions

U
nquestionably, the aging dental patient population 

is consuming more and more drugs, including a va-

riety of psychotropic medications and cardiovascu-

lar drugs.1 The most common drugs that dentists 

prescribe or administer include nonsteroidal anti-

inflammatory drugs (NSAIDs) such as ibuprofen and naproxen 

(Table 1), antibiotics and antifungals such as metronidazole (eg, 

Flagyl®) and fluconazole (eg, Diflucan®), and local anesthetics 

containing the vasoconstrictor epinephrine (Table 2). What many 

clinicians do not realize is that these commonly employed drugs in 

practice can be involved in serious adverse drug interactions with 

medications patients are taking for a variety of medical conditions. 

This article will review three of the serious interactions that can 

potentially occur within the practice of dentistry.

NSAIDs And Lithium

As illustrated in Table 1, there are a variety of NSAIDs from which 

dentists can choose to manage odontogenic and postoperative 

pain. These analgesics represent the first line drugs that should 

be employed in this situation because of their unique mechanism 

of action, an inhibition of prostaglandin synthesis at the site of

surgical trauma, which renders these drugs highly effective in the 

treatment of postoperative dental pain.2'3 There are numerous ev-

idence-based, double-blind, placebo-controlled published studies 

that demonstrate the overall effectiveness of these drugs after the 

surgical removal of impacted third molars.4'11 However, in certain 

patients, NSAIDs should be avoided or used cautiously because of 

the possibility of precipitating a serious adverse drug interaction. 

A comprehensive review of this subject can be found in previous 

publications.12'13 One such drug is lithium.14

Lithium is a major remedy in the treatment of bipolar depressive 

disorder.15 It has a low therapeutic index, which means the differ-

ence between effective doses and toxic doses is relatively small. 

Therefore, plasma levels of lithium must be carefully monitored 

to ensure therapeutic effectiveness while avoiding toxicity.15 The 

NSAIDs inhibit the renal excretion of lithium and can cause plasma 

lithium to accumulate to toxic levels, potentially leading to renal, 

gastrointestinal, and central nervous toxicity.14'18 Both ibuprofen 

1800 mg/day and naproxen 750 mg/day for 6 days have been dem-

onstrated to increase previously stable lithium plasma levels, and 

the magnitude of this effect varied widely among individuals.16,17 

Ibuprofen produced a mean increase of 34% (range 12% to 66%),

408 COMPENDIUM June 2015 Volume 36, Number 6
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