BOARD REVIEW

ORAL MEDICINE/PHARMACOTHEREPEUTICS

Blood Pressure/Hypertension

-Guidelines for HTN evaluation and referral:


-normal: <130 / <85


-high normal: 130-139 / 85-89


-HTN:



-stage I (mild): 140-159 / 90-99 (re-check in 2 months)



-stage II (moderate): 160-179 / 100-109 (refer within 1 month)



-stage III (severe): 180-209 /  110-119 (referral or w/in 1 wk)



-stage IV (very severe): ( 210 / ( 120 (immediate referral)

-errors in BP:


-if cuff too wide, the BP will be too low


-if cuff too narrow, the BP will be to high

-Definition of hypertension: two broad categories (primary or essential & secondary hypertension).  Elevated b.p. of secondary HTN is due to a more basic underlying condition, such as renal artery stenosis, pheochromocytoma, primary aldosteronism, or drug induced.  This HTN accounts for 5% of all cases.  Primary HTN is the form most commonly encountered in dentistry.

-Risk factors for HTN: age, genetics (family hx), sex (males>females), ethnicity, dietary Na, alcohol intake, increased body mass, cigarette smoking & lack of exercise

-Keep appointments short and, if possible, schedule morning visits.

-Patients with stage II HTN should be referred to a physician w/in 1-month, patients with stage III HTN should be referred to a physician promptly (w/in 1-week) and provided with emergency care only w/out epi.  Stage IV HTN patients should be referred immediately; provide palliative treatment only (avoid epi).

-Most anti-HTN drugs are B.A.D. (Beta-blockers, ACE inhibitors & diuretics).

Cardiovascular disease (Coronary artery disease (CAD) or Atherosclerotic heart disease (ASHD)

-Will see: 

1. A decrease in the release of endothelium derived relaxing factor (EDRF) which is a potent vasodilator---decreased functional response to stress.

2. A decrease in the inhibition of leukocyte migration.

3. Increased lipid deposition.

4. Increased fibrosis/calcification

5. Increased release of growth hormone (GH), which stimulates growth of smooth muscle into the affected area, increasing constriction.

6. Less resistance to platelet attachment (thrombus formation/emboli)

-The problem: plaque development, narrowing of lumen, decreased protective functional response resulting in thrombosis and embolism.

-Primary effects of ASHD: ischemia, angina, MI, arrhythmias, & CHF.

-Secondary effects of ASHD: cerebrovascular disease, kidney disease & pulmonary disease.

-Risk factors for ASHD: hyperlipidemia, age (45 or older for male; 55 or older for female), family hx, cigarette smoking, HTN, & diabetes mellitus.

-Total cholesterol:

1. Desirable: <200 mg/dl

2. Borderline high: 200-239 mg/dl

3. High: >240 mg/dl

-HDL cholesterol (good cholesterol) & LDL cholesterol (bad cholesterol):


-if HDLs are low, you are at risk (<35 mg/dl).

-Prevention: switch to a low fat / low cholesterol diet.

Myocardial infarction (MI)

-Definition of an MI: irreversible heart damage due to prolonged ischemia.  It’s usually the result of progressive coronary artery disease and atherosclerosis.

-what happens: enzymes are released in large quantities into the blood from necrotic heart muscle following an MI.


-creatinine phosphokinase (CK or CPK): increases rapidly and peaks 24 hours 

             following an MI.  CK levels return to normal within 3 days.


-lactate dehydrogenase (LDH): peaks 3-6 days following an MI and returns to 

             normal 8-14 days later.

-symptoms of an MI:

1. Severe substernal chest pain with radiation to the left chest, left arm and jaw.

2. Difficulty breathing

3. Nausea and vomiting

-10-15% are w/out obvious symptoms

-For patients with a history of a past MI, one 325mg tablet of ASA daily is recommended to decrease prostaglandin production and clot formation.

-A  medical consult is recommended for all patients with a recent MI history or with multiple complicating factors.

-Dental management of the patient within 6 months of an MI should be very minimal.  There should be no elective treatment, and if necessary, contact patient’s cardiologist.  Stress and epi should be minimized, sedation considered, appointments short, and all emergency surgery performed in a hospital clinic.

-aspartate aminotransferase (AST): formally called SGOT and is also elevated 

  following an MI.

-Alanine aminotransferase (ALT): formally called SGPT, usually not increased 

  unless there is accompanying liver damage secondary to congestive heart failure

Angina

-highlighted by chest pain

-Angina is the result of oxygen need temporarily exceeding the supply.  It’s characterized by moderate chest pain that is generally retro-sternal, but often radiates to the left arm, shoulder, neck, & mandible.  

-Pain usually lasts 2-10 min, and is relieved by nitroglycerine (usually within 2 min)

-2 types of angina:

1. Stable: occurs only on exertion with a relief at rest.

2. Unstable: may occur even at rest or shows increasing frequency or intensity.

-The cause of angina is usually the result of atherosclerotic narrowing of one or more coronary arteries.

-3 classifications of angina:

1. Mild: attacks may occur 1x/month following severe exertion or emotion.  Nitroglycerine relieves the pain.

2. Moderate: attacks may occur 1x/week following stress or meals.  The patient is on nitroglycerine, ling acting nitrates, & a B-blocker (propanolol).

3. Severe angina: attacks may be daily (even at rest).  The patient is on nitroglycerine, long-acting nitrates, & B-blockers.  They may even be on Ca-channel blockers (Procardia).  If this medication cannot control angina, then a CABG is considered to replace the blocked artery.

-Nitroglycerine (0.3, 0.4, or 0.6 mg) takes effect in about 1-3 min. and lasts for about 30min.

-Common side effects with nitroglycerine:

1. headache

2. positional hypotension

3. tachycardia

4. tolerance to with the nitro.

-Dental management of anginal attack: 

1. Stop dental treatment

2. Recline patient to 45º (put patient in a head down position if systolic b.p. drops below 100).

3. Provide nitroglycerine sublingually (should relieve pain in 3-5min).  If no relief, place another tab sublingually.  

4. Failure to relieve pain after 2 tabs and 10 min. suggests evidence of an MI.  Provide oxygen at 4-6 liters/min.

-The best management is avoidance.  Have good patient rapport, short appointments, maybe use prophylactic nitroglycerine or sedation.

Arrhythmia

-Heart depolarization starts at the sinoatrial (SA) node in the atrium (P-wave) in the EKG.  The electrical impulse travels to the atrioventricular (AV) node (the PR-interval).  Depolarization of the ventricles is represented by the QRS-complex).  After ventricular contraction, the ventricles repolarize and this is seen as the T-wave.

-A cardiac arrhythmia is any disturbance in the normal rhythm of the heart, whether it is caused by an abnormal electrical activity in the atria or ventricles, or whether is bi symptomatic or asymptomatic.

-Arrhythmia may lead to angina, MI, CHF, cardiac arrest, or stroke.

-If the stroke is reversible, it’s called a transient ischemic attack (TIA) and if not reversible, it’s called a cerebrovascular accident (CVA).

-Ventricular arrhythmias are more serious, potentially life threatening.

-Definitions:

1. Atrial flutter: rapid depolarization (250-300 impulses per min with the ventricles beating slower (150/min.)

2. Atrial fibrillation: atria beating over 300 beats/min. and the ventricles have a characteristic irregular beat.

3. Ventricular premature contractions (VPC or PVC): may result from an extra focus of electrical stimulus in the ventricle.  These usually do not need to be treated.

4. Ventricular tachycardia: 3 or more premature beats at a rate of 150 beats/min.  These patients may have difficulty in efficiently pumping blood.

5. Ventricular fibrillation: a chaotic depolarization of the ventricles due to rapid unorganized electrical stimulation.  The ventricles just quiver, no blood is circulated, and death is the result.

Congestive Heart Failure

-Definition: the inability of the heart to deliver an adequate supply of oxygenated blood to meet the body’s metabolic demands.

-CHF can involve failure of the left ventricle, right ventricle, or both.  Most will result in failure of the left ventricle.  In many cases, failure of the right ventricle follows.

-Types of CHF:

1. Right-sided heart failure: blood backs up from the heart into the veins and organs supplying blood to the heart.  The result is peripheral edema, swelling and congestion of the liver, and ascites (fluid build-up in the abdominal cavity).

2. Left-sided heart failure: blood backs up from the heart into the lungs.  The result is dyspnea (shortness of breath on exertion), orthopnea (shortness of breath when supine), and paroxysmal nocturnal dyspnea (dyspnea awakening patient from sleep).

-4 causes of CHF:

1. Decreased myocardial function

2. Increased vascular resistance

3. Increased blood volume

4. Excessive metabolic demand

-Classification of CHF:

1. Class I: no limitation of physical activity (routine dental care)

2. Class II: slight limitation of physical activity (routine dental care)

3. Class III: marked limitation of physical activity (consult with physician)

4. Class IV: symptoms are present at rest (treat conservatively in hospital)

Pulse

-a peripheral measurement of heart rate and rhythm

-should be checked for a full minute after patient has been seated comfortably

-note the strength or weakness of the pulse

-normal pulse rate = 60-100 bpm (children = 90-120 bpm)

-sinus bradycardia: rate less than 60 bpm and regular rhythm

-inappropriate bradycardia: signs of sweating, weakness, dyspnea, chest pain and pulse rate less than 60 bpm

-sinus tachycardia is a pulse rate more than 100 bpm and regular rhythm

-dysrhythmia: a disturbance of the normal rhythm of the heart

Temperature

-normal body temp ranges from 98.6( to 99.4( F

-malignant hyperthermia: rapid increase in temp brought on by inhaled anesthetics

-other causes of increased temp: exercise, infection

Respiration

-normal =16-20/min; children = 24-28/min

-the rate increases 4/min for every degree increase temp

-tachypnea: increased rate and decreased depth of resp (rapid shallow breathing)

-hyperpnea: increased rate & depth of resp; hyperventilation

ASA classification

-ASA I: no overt systemic condition

-ASA II: moderate systemic condition (medically stable)

-ASA III: severe systemic condition (medically fragile, limited activity & non-debilitating)

-ASA IV: debilitated systemic conditions (constant threat to life)

-ASA V: morbid patient (not expected to live)

Glaucoma

-an increase in intra-ocular pressure

-avoid antisialagogues (atropine, valium)

Glucose-6-phosphate dehydrogenase (G-6PD) deficiency

-commonly seen in African Americans

-ASA, Vit. K and sulfa drugs may cause a sudden lysis of blood

Hemostasis

-the vascular phase: immediate contraction of damaged vessel

-the platelet phase: “sticky” phase where platelet plug is formed

-the coagulation phase: activation of coagulation factors to form clot

Laboratory tests

-platelet count: measures quantity of platelets


-normal: 150,000 to 400,000/mm³


-average life-span of a platelet is 9-12 days

-bleeding time: measures quality of platelets


-measures how long it takes to stop bleeding


-normal: 1-6min

-prothrombin time (PT): measures effectiveness of the extrinsic pathway


-normal: 11-15sec


-INR: the patient’s PT compared to the lab’s PT


-recommended INR levels: between 2.0 & 4.0

-partial thromboplastin time (PTT): measures effectiveness of intrinsic pathway


-normal: 25-30sec

-thrombin time (TT): the time it takes thrombin to convert fibrinogen to fibrin


-normal: 9-13sec

-virtually all bleeding abnormalities can be screened by using any of the above tests

Bleeding disorders

-4 categories:

1. vessel defects

2. platelet defects

3. factor deficiencies

4. others

-vessel defects:


1.scurvy: vitamin C deficiency



-vitamin C necessary for proper collagen formation


2. infection: both bacterial and viral infections can alter vessel wall


3. acquired:

a. Rendu-Osler-Weber Syndrome/Hereditary Hemorrhagic Telangiectasia

b. Cushing’s syndrome

-platelet disorders:


-platelets are produced in the bone marrow from megakaryocytes and have a life  

             span of 9-12 days

1. thrombocytopenia: platelet count below 150,000/mm³

a. idiopathic thrombocytopenia purpura (ITP): autoimmune disorder in which isolated thrombocytopenia occurs in an otherwise healthy person.

b. Thrombotic thrombocytopenia purpura (TTP): rarer and usually affects young women.

2. thrombocytopathy: an adequate # of platelets, but faulty platelet function

-factor deficiencies:

1. Hemophilia A: a deficiency in clotting factor VIII

-see a prolonged PTT and normal PT

2. Hemophilia B (Christmas disease): a deficiency in factor IX

-see prolonged PTT

3. Von Willebrand’s disease: common inherited bleeding disorder

-see abnormal platelet adhesion in combination with low factor VIII

-platelets are normal in structure and #, but fail to adhere to vascular endothelium due to lack of Von Willebrand’s factor

-see prolonged PTT

-other bleeding disorders:

1. iatrogenic: due to anticoagulants prescribed by physicians

-Coumadin therapy (Vit K antagonist): Vit K needed for activation of 

 factors II, IV, IX & X

-Heparin therapy: blocks active forms of IX, X & IX; effect monitored by  

PTT

2. liver disease: can result in reduced production of coagulation factors (coagulation factors are produced in the liver)

3. malabsorption

Hematologic tests

1. WBC count: the # of WBC/mm³ (normal = 4,500-11,000/mm³)

-WBCs (leukocytes) are classified as either granulocytes (neutrophils, eosinophils or basophils) or non-granulocytes (lymphocytes or monocytes).

a. Leukocytosis: an increase in WBCs (ex: leukemia results in an increase in the # of immature leukocytes).

b. Leukopenia: a decrease in the total WBC count (ex: pernicious anemia (Vit. B deficiency), aplastic anemia (no cells produced in bone marrow)).

2. Differential white cell count

a. Neutrophils: (40-76%)

-neutrophilic leukocytosis: an increase in the # of neutrophils.  A predominance of immature cells with only one or two nuclear lobes is known as a shift to the left.  Conversely, a predominance of cells with four nuclear lobes is considered a shift to the right. (Ex of shift to left: acute bacterial infections, physical or emotional stimuli).  (Ex of shift to the right: chronic inflammation, autoimmune disease)

-neutropenia: a mild decrease in PMNs (severe is considered agranulocytosis). Ex: aplastic anemia, marrow depressants, HIV

b. Lymphocytes: (24-44%)

-lymphocytosis: an increase in lymphocytes (ex: viral infections (herpes, EBV, mumps), chronic bacterial infections, lymphocytic leukemia)

-lymphocytopenia: a decrease in lymphocytes (ex: after stress, corticosteroids, chemotherapy, aplastic anemia, AIDS).

c. Monocytes: (0-9%)

-monocytosis: an increase in monocytes (ex: infectious mononucleosis, subacute bacterial endocarditis, Hodgkin’s disease)


-monocytopenia: decrease in monocytes (ex: bone marrow injury)

d. Eosinophils: (1-3%)

-eosinophilia (NAACP): an increase in the # of eosinophils (ex: neoplasms, allergic reactions, Addison’s disease)

-eosinopenia: a decrease in the # of eosinophils (ex: pyogenic infections, labor, shock).

e. Basophils: (0-1%)

-basophilia: an increase in the # of basophils (chronic myelogenous leukemia)

-basopenia: decrease in the # of basophils (acute rheumatic fever, Cushing’s)

3. Red blood cell count (4-6 million/mm³)

-erythropoetin is the principal factor which affects RBC production

a. erythrocytes

-erythrocytosis: an increase in RBC count


-polycythemia vera: over-production of RBCs

-anemia: a reduction in the oxygen carrying capacity of the blood.  Usually related to a decrease in the # of circulating RBCs or to an abnormality in the hemoglobin contained in the RBC.  This can also result from iron deficiency or an increase in the destruction of RBCs (hemolytic anemia)


-hypochromic microcytic anemia: small cells with a small amount of 

             hemoglobin.


-most common cause of anemia is iron deficiency


-normochromic normocytic anemia: normal RBC size, normal Hb, 

             decreased #.


-megaloblastic anemia: usually due to a Vit B12 or folate deficiency



-pernicious anemia: immature erythrocytes



-folate deficiency: most common vit deficiency in U.S.

4. Hematocrit (Hct): the volume of packed erythrocytes per 100ml of blood

-normal values: males = 40-54%; females = 35-47%

5. Hemoglobin (Hgb): the oxygen carrying component of RBCs

-normal values: males = 13.5 to 18 gm/100ml; females = 12 to 16 gm/100ml

6. Erythrocyte sedimentation rate (ESR): the rate at which erythrocytes form cylinders.

-usually increased in disease.

-normal: 20mm/hr

Liver disease

-Hepatitis:


-Hep A: anti-HAV indicates recent infection


-Hep B: markers include HBsAg, HBeAg, anti-HBc, anti-HBe, anti HBs


-Hep C: anti-HCV indicates past or present infection

-Liver enzyme studies: Chem 2 includes ALT, AST, TBILI, LDH and alkaline phosphatase

-Alcohol liver disease: expect to see an increase in PT, Chem 2 CBC with diff (thrombocytopenia), increased PTT and increased bleeding time

Endocrine disorders

-The thyroid gland:


This consists of C-cells, which produce calcitonin.  The colloid consists of thyroid hormones (T3 & T4).  When stimulated by thyroid stimulating hormone (TSH), thyroid follicular cells secrete T4 and a lesser quantity of T3.  Once secreted by the thyroid gland, T4 is converted to T3 (the principal active hormone).  Release of thyroid hormone is under negative feedback control on the hypothalamus and pituitary gland.

-Thyroid disorders:

1. Hyperthyroidism (thyrotoxicosis): excess secretion of thyroid hormones T3 & 

      T4.

a. The majority of cases are due to Graves’ Disease where autoantibodies are directed against the TSH receptor.

b.  Clinical features of hyperthyroidism:

1.   goiter (a non-tender thyroid enlargement)

2.   exophthalamus

3.   nervousness

4.   fatigue


5.   heat intolerance/perspiration


6.   weight loss


7.   tachycardia/palpitations


8.   insomnia

9. warm moist skin

c. Treatment for hyperthyroidism:

1.   surgical removal

2.   anti-thyroid drugs aimed at lowering the serum concentration of thyroid hormones.  Propylthiouracil (PTU) inhibits the formation of thyroid hormones.

d. Thyroid storm (thyrotoxic crisis): a life-threatening, clinical syndrome     

      characterized by exaggerated signs and symptoms of hyperthyroidism.    

      Patients with acute infections or trauma are at risk for this acute medical 

      emergency.  The use of epi must be avoided in the poorly controlled 

      thyroid patient.

2. Hypothyroidism: a decrease in free circulating T4

a. Known as myxedema in the adult and occurs when the production of thyroid hormones is insufficient for target tissues.   Cretinism is child onset hypothyroid disease.

b. The majority of cases are due to Hashimoto’s Disease where autoantibodies are directed against thyroglobulin and thyroid synthesis enzymes causing a chronic immune thyroiditis.  

c. Primary hypothyroidism: failure of thyroid gland to produce T3 & T4.  See elevated TSH levels.  This causes the thyroid cells to produce more thyroglobulin and the gland enlarges.

d. Secondary hypothyroidism: inadequate release of TSH from the pituitary.  See low TSH levels.

e. Clinical features of hypothyroidism:

1. cold intolerance

2. dry, cool skin

3. periorbital edema

4. brittle hair

5. yellow skin

6. bradycardia

7. decreased respiration

8. hoarse speech

9. muscle weakness

10. fatigue/lethargy

11. weight gain

12. constipation

13. anemia

f. Drugs for thyroid hormone replacement

1. LT4 or Levothyroxine (Synthroid): This increases the metabolic rate, cardiac output, oxygen consumption, body temp, & blood volume.

2. LT3 or Liothyronine

-The Parathyroid:


-Regulates calcium ions.


-PTH is essential to normal calcium levels.


-PTH raises calcium levels by the activation of osteoclastic activity in bone.


-As the serum calcium rises, further PTH secretion is suppressed.

1. Hyperparathyroidism (primary):

-Excessive production of PTH and hypercalcemia.

-It’s caused by a benign parathyroid adenoma 80% of the time.

-Classic disease manifestations are stones, bones, moans & groans
-Most common complication is kidney stones.

-Furosemide is designed to decrease bone resorption, decrease calcium retention, and minimize kidney stone formation.

2. Hyperparathyroidism (secondary):

-Occurs as a result of low serum calcium levels which may be caused by chronic renal disease, disorders of vitamin D, and GI malabsorption.

-See ground glass appearance of X-rays.

3. Hypoparathyroidism:

-A decrease in PTH synthesis and you’ll see hypocalcemia and hyperphosphatemia.  

-Patients may experience anxiety, depression, and fatigue.

-The Pituitary:


This gland is located within the sella turcica at the base of the brain.


-The anterior pituitary (adenohypophysis) secretes: GH, ACTH, TSH, FSH, & LH


-The posterior pituitary (nerohypophysis) secretes: oxytocin & vasopressin.

1. Hypopituitarism: 

-A decrease in the secretion of pituitary hormones.

-Dwarfism: insufficient circulating levels of GH before closure of the epiphyseal plates.

2. Hyperpituitarism: 

-Acromegaly: caused by an increase in GH after the closure of epiphyseal plates.  Here, elongation of bones cannot occur because the plates are closed.

-Gigantism: results from an excess of GH by the anterior pituitary that occurs before the closure of the epiphyseal plates.

-Diabetes mellitus:

A disorder of glucose metabolism.  A disease process that results from an absolute, or relative, lack of insulin.

Causes:

1. A genetic disorder

2. The primary destruction of islets of Langerhans by inflammation, surgery, or cancer.

3. An endocrine condition such as hyperpituitarism or hyperthyroidism

4. Iatrogenic disease from excessive corticosteroid administration.

Insulin: stimulate the uptake, storage, and utilization of glucose by most body tissues---especially liver, muscle, and fat tissue.  In diabetes, the body is unable to use the available glucose for energy and glucose accumulates in the blood causing hyperglycemia.

Categories: Type I (insulin dependent or IDDM) & Type II (non-insulin dependent or NIDDM).

IDDM: 



-5-10%



-average age = 15 years



-body build = thin



-onset of disease = rapid



-complications = 90% in 20 years



-family history = common


NIDDM: 



-90-95%



-average age = 40 years and older



-body build = obese



-onset of disease = slow



-complications = less common



-family history = more common

Pathophysiology: Insulin deficit results in decreased cellular uptake of glucose, hyperglycemia, increased fat metabolism and utilization for energy, and protein catabolism.  Excess blood glucose spills in to the urine and acts as a diuretic by osmotically pulling water with it.  Impaired cellular uptake of glucose leads to cellular starvation and a shift to fat metabolism for energy.  Increased fat metabolism leads to the accumulation of acetone in the blood and eventual diabetic ketoacidosis.  Signs and symptoms of diabetic ketoacidosis includes:

1. Polyuria

2. Polydipsia

3. Polyphagia

4. Fatigue

5. Nausea

6. Vomiting

7. Tachycardia

8. Tachypnea

Lab tests: 

a. Fasting plasma glucose: Normal = 70-115 mg/100ml, >126mg on 2 different occasions indicates diabetes.  The patient ingests 150-300 mg of carbohydrate per day at least 3 days prior to testing.

b. Oral glucose tolerance test: Patient ingests a 75-100 mg glucose load after the fasting blood draw.  Blood specimens are obtained at ½, 1, 1 ½, and 2 hours after ingestion.  This is also known as the two-hour postprandial glucose.  Impaired glucose tolerance is diagnosed when the post-prandial fasting plasma glucose readings are between 140 & 200 mg/100ml.  If the 2hr reading is >200mg on 2 or more occasions, a diagnosis of diabetes mellitus is made.

c. Urinary glucose and acetone: of limited value because glucose in the urine is not specific for diabetes.

d. Glycosylated hemoglobin assay (HbA1c): used to evaluate the progress of the diabetic patient over the past 6-8wks.  It’s an indicator of mean blood glucose levels and may be used to monitor disease progression and effect therapy over time.

e. Portable blood glucose meters: The patient obtains a drop of blood from a finger stick and applies it to a specified reagent strip.  After a specified period, the patient either compares the result to a color chart or used a meter to determine the result.  This is not as good as a laboratory, but sufficient for self-monitoring.  This can be used in the dental office.

Management: For IDDM, treatment entails life-long insulin injections, proper diet control and exercise therapy. 

Insulin shock: Occurs when the insulin level exceeds physiologic need.  The patient may experience a severe hypoglycemic reaction.


Stages of hypoglycemia:

1. Mild signs: hunger, weakness, tachycardia, pallor, sweating, and paresthesia.

2. Moderate signs: incoherence, uncooperativeness, belligerence, and poor orientation.

3. Severe signs: unconsciousness, tonic or clonic involvements, hypotension, hypothermia, and a rapid and thready pulse.

Treatment: prompt administration of a simple carbohydrate or glucose.   ** Metformin does not induce hypoglycemia.


Oral changes possible with diabetes: (increased risk of infection)

1. Infections:

a. Periodontal disease (greater for the NIDDM patient)

b. Fungal infections (especially candidiasis)

c. Caries (due to increased levels of glucose in oral cavity combined with xerostomia).

2. Xerostomia: Frequently observed in the poorly controlled or uncontrolled diabetic

3. Poor wound healing: Due to the decreased granulocyte activity and altered fibroblastic activity.

4. Burning mouth syndrome: Many patients may complain of burning oral tissues.  Diabetic neuropathy and xerostomia may be implicated it this pathogenesis.

5. Central papillary atrophy of the tongue: Has been seen in up to 30% of diabetics and may be related to candidal infections.  This is a painless area in the middle 1/3 of the dorsum of the tongue.

-Adrenal disorders:

1. hyperadrenocorticism (Cushing’s syndrome): elevated levels of cortisol in the 

                  blood and urine on 3 separate occasions.  See an increase in cortisol.

2. hypoadrenocorticism (Addison’s disease): inadequate glucocorticoid and 

                  mineralcorticoid production.  See a decrease in cortisol.

-Multiple endocrine neoplasia (MEN IIb): medullary carcinoma of the thyroid, pheochromocytoma.

Dental management of the pregnant and breast feeding patient

-Human chorionic gonadotropin prevents normal involution of the corpus luteum after fertilization has occurred.  It also stimulates the corpus luteum to secrete large amounts of estrogen and progesterone.

-Blood volume in the pregnant patient increases by about 50% (usually due to an increase in water), which may result in fluid retention.  Cardiac output increases by about 30%.  As a result of these changes, physiologic tachycardia and heart murmurs may occur.

-A medical consultation to discuss possible medical complications, the proposed treatment plan, and the dental needs of the patient should be done.

-Pre-eclampsia: an increase in B.P. due to pregnancy.

-Eclampsia: malignant hypertension.

-Dental care guidelines:

1. The 1st trimester (the period of organogenesis):

-Initiate a preventive care program consisting of plaque control and oral hygiene instructions.

-Simple scaling and prophy may be accomplished, but no elective treatment should be performed---only emergency dental needs.

2. The 2nd trimester:

-From the 2nd trimester to the 1st ½ of the 3rd trimester is the safest period in which to provide dental treatment. 

-Continuation of the preventive care program, along with routine dental needs that will eliminate potential problems and control active disease may be performed.  Elective dental care is best deferred until after delivery.

3. The 3rd trimester:

-Preventive care is continued, but no routine care should be performed---unless it’s during the 1st ½ of this trimester.  Scaling and prophy should be accomplished to minimize hormonal gingival changes.

-Dental radiographs: It is desirable to avoid or minimize irradiation during pregnancy, especially during the 1st trimester.  With dental radiography, the primary beam is limited to the head and neck region (not near the fetus).  Dental radiographs are much less than 1 cGy (total exposure to fetus during a full mouth series = 0.00001; pano = 0.00015).  The uterine exposure from naturally occurring background radiation during the 9 months of pregnancy is expected to be much higher.

-Drug administration: It is desirable to avoid all drugs during pregnancy---especially the 1st trimester, in order to prevent placental transfer.


The categories of drugs during pregnancy:

1. Category A: no risk to fetus has been shown in both animals and humans.  Ex: Lidocaine 

2. Category B: animal studies have shown a risk and there are no human studies, or, animal studies have shown a risk and human studies have not.  Ex: Acetaminophen, PCN, Erythromycin, Cephalosporins, Metronidazole, Clindamycin

3. Category C: animal studies have shown a risk, but there are no human studies, or, there are no available human or animal studies.  Ex: ASA, NSAIDs (motrin) Codeine, Antifungals, Bupivacaine, Mepivacaine

4. Category D: evidence of risk exists, but benefit may outweigh risk in certain situations.  Ex: ASA, Tetracyclines, Benzodiazepines, Barbiturates, 

5. Category X: Risk exists and outweighs any possible benefit of use.  Ex: Benzodiazepines

-Local anesthetics are lipid soluble and cross the placental barrier and reach the fetus with relative ease.

-Analgesics: ASA had been associated with possible teratogenic effects and neonatal bleeding.  NSAIDs produce fetal abnormalities and delayed parturition and should be avoided during pregnancy.  Acetaminophen may be used safely during pregnancy and breast feeding.

-Antibiotics: The fetus is most likely infected if an infection becomes disseminated via the blood stream.  PCN has an established safety record during pregnancy and breast feeding, and is the preferred drug in the treatment of oral infections. Avoid the estolate form of erythromycin.

-Sedatives/Hypnotics: Benzodiazepines have been associated with increased incidence of operative deliveries, and when given in the 1st trimester, have been associated with cleft lip and palate.  Nitrous should be used with caution, and a physician consultation is required.  It’s best to avoid this during the 1st trimester.

-Drugs to avoid during breast feeding: ASA, Motrin, Tetracycline, Benzodiazepines, Barbiturates.

-Caution with the supine position due to possible fall in B.P. and loss of consciousness.  This occurs because of the compression of the inferior vena cava.  Treatment: roll patient onto her left side to reposition the fetus off of the inferior vena cava.  The patient will regain consciousness rapidly.

-Oral complications during pregnancy:

1. The most common = gingival inflammation (30 – 100% of patients have pregnancy gingivitis).  Most frequently seen in anterior gingival and characterized by gingival edema, loss of stippling, fiery red color and a tendency to bleed.  The elevated levels of estrogen and progesterone alter gingival vascularity, affect cell-mediated immunity, and modulate gingival subgingival microflora.

2. Pregnancy tumor (granuloma gravidarium: Clinically similar to pyogenic granulomas and occur most frequently on the buccal aspects of the anterior maxillary gingival.

3. Dental caries: No evidence exists that pregnancy contributes to an increase in dental caries---probably due to dietary changes or an extended period of oral neglect.

4. Tooth mobility: Generalized tooth mobility results from inflammatory changes in the gingival.

Corticosteroid Therapy

With the exception of replacement therapy in adrenal deficiency states, the use of corticosteroids in medicine and dentistry is based solely on their anti-inflammatory and immunosuppressive actions.  So, in medicine and dentistry, it’s limited to the glucocorticosteroid category.

-Disorders treated with glucocorticoids:

1. Rheumatoid arthritis

2. Collagen diseases (polymyositis, polyarteritis nodosa, Wegener’s granulomatosa, SLE.

3. GI disorders (Crohn’s disease, chronic ulcerative colitis)

4. Malignancy (acute lymphocytic leukemia, lymphomas, breast and prostate carcinoma).

5. Renal disease

6. Ocular disorders

7. Skin diseases (erythema multiforme, pemphigus vulgaris, bullous pemphigoid, psoriasis)

8. Respiratory disorders (asthma)

9. Neurologic disorders (multiple sclerosis, myasthenia gravis, Bell’s palsy)

10. Liver disease

11. Immune thrombocytopenia

12. Organ transplantation

-Corticosteroids may be administered orally, parenterally, or topically.

-With the exception of replacement therapy, the effect of glucocorticoid therapy is strictly palliative and not curative.

-A single dose of glucocorticoid, even a large one, is virtually without harmful effects.

-Possible contraindications to glucocorticoids are HTN, diabetes, ulcers, cataracts, mental illness and some infections.

-Suppression of the hypothalamic-pituitary-adrenal (HPA) axis is generally considered possible if therapy entails the administration of supraphysiologic doses ((20mg/day of cortisol equivalent) for over 2 weeks.


-Natural HPA axis recovery takes up to 12 months to occur, a functional response to stress returns in 14-30 days.


-The administration of chronic supraphysiologic doses probably causes little HPA axis suppression.


-Alternate day dosing prevents HPA axis suppression, Cushing’s syndrome and growth retardation.


-Taking glucocorticoids medication early in the morning reduces the risk of HPA axis suppression.


-Short acting glucocorticoids are less likely to cause HPA axis suppression compared to longer acting ones.


-Dose tapering in only necessary if the patient has HPA axis suppression.


-It’s best to give corticosteroids in the morning to mimic cortisol secretion at that time. 


-Abrupt cessation of glucocorticoid therapy in a patient with HPA axis suppression places the patient at risk of an adrenal crisis.

Complications of glucocorticoid use:

1. The anti-inflammatory & immunosuppressive effect of a glucocorticoid can mask the underlying bacterial, viral & fungal infection.

2. With glucocorticoid use, the development of hypokalemia, alkalosis, and edema may increase the risk of arrhythmia and cardiac arrest in the susceptible patient.

3. Glucocorticoids elevate serum glucose levels and antagonize the action of insulin and hypoglycemic agents.  This action may lead to the development of diabetes.

4. Glucocorticoids inhibit calcium absorption from the gut and reduce osteoblastic activity.  Post-menopausal women are at greatest risk.

5. May lead to myopathy.

6. May see unpredictable behavioral changes such as nervousness, insomnia, mood swings, and psychosis.

Dental Management of a patient with a history glucocorticoid therapy:

-Failure to properly manage a patient with HPA axis suppression may result in the patient suffering from acute adrenal insufficiency---a potential life-threatening crisis.

-Early signs & symptoms of acute adrenal crisis:

1. Weakness

2. Vomiting

3. Nausea

4. Faintness

5. Tachycardia

-More advanced signs include:

1. Progressive hypotension (shock)

2. Pallor

3. Perspiration

4. Cyanosis

5. Weak pulse

-Guidelines for a patient with chronic glucocorticoid therapy:

1. If the patient has undergone supraphysiologic glucocorticoid therapy which was stopped over 30 days prior to the planned dental treatment:

-No supplementation is required

2. If the patient has undergone supraphysiologic glucocorticoid therapy within 30 days of the planned dental treatment:

-Consider HPA axis suppression and provide supplementation.  The amount of supplementation must be the equivalent of 100mg of cortisol.

3. If the patient has undergone or is undergoing glucocorticoid therapy via alternate day dosing schedule:

-No supplementation is required.  Since normal response to stress is observed on the off day, it is best to treat the patient on the off day.

4. If the patient is currently receiving daily glucocorticoid therapy:

-If the dose is supraphysiologic, consider the HPA axis to be suppressed and provide supplementation.  If the dose is subphysiologic, supplementation is not required.

-Always err on the side of providing supplementation when comparing safety of short-term glucocorticoid therapy with the potential outcome of an adrenal crisis.

-Dental indications for glucocorticoid use:


-A variety of oral conditions: aphthous ulcers, lichen planus, erythema multiforme and pemphigoid.  The rationale is to suppress the altered immune response, which is believed to underlie these conditions.  Do not use for viral infections, fungal infections, poorly controlled diabetics, active bleeding and GI ulcers, TB & cataracts.

Viral Hepatitis

-6 types recognized:

1. Type A (HAV)

2. Type B (HBV)

3. Type C (HCV)

4. Type delta (HDV)

5. Type E (HEV)

6. Type G (HGV)

-Most hepatitis cases are sub-clinical and the patient doesn’t know.

-Some clinical pictures that may occur:

1. Asymptomatic anicteric (without jaundice) infection.

2. Mild symptomatic anicteric infection (typical flu-like symptoms)

3. Classic icteric (with jaundice) infection.

4. Fulminant hepatitis (80% will die).

-3 phases of classic hepatitis:

1. The prodromal phase: the typical viral symptoms of malaise, headache, fever, myalgia, arthralgia, fatigue, and upper respiratory symptoms.

2. The icteric phase: the development of right upper quadrant pain, hepatomegaly, splenomegaly, and jaundice.

3. The convalescent phase: an increased sense of well being with a return of appetite, and the disappearance of jaundice, abdominal pain, and tenderness.

-Lab tests:

1. The aspartate aminotransferase (AST, SGOT) and alanine aminotransferase (ALT, SGPT) levels are usually determined.  The AST is not as specific for Hep as ALT.  The AST is higher in alcoholics.  The ALT is the most important one.

-Elevation means hepatic cell damage/necrosis.

-10-100 fold increase can be expected.

-It the ALT levels are disproportionately low compared to AST, alcoholic hepatitis is a more likely cause than viral hepatitis.

2. The serum alkaline phosphatase level usually exhibits little or no change in viral hepatitis.  In conditions of impaired bile excretion, such as cholestatic hepatitis, a large increase in the alkaline phosphatase level may be observed.

3. Serum bilirubin levels rise after the occurrence of liver damage, i.e. after the rise in AST and ALT.  This level must approach 3mg/100ml to manifest as jaundice.  When present jaundice will 1st manifest itself in the sclera.

-Hep A: 


-A single stranded RNA virus


-Mainly transferred via the fecal-oral route.  Sexual transmission may also occur.

-The virus is present in the blood and stools 14-21 days before the onset of jaundice.

-Hep B:


-A DNA virus.

-Mainly transferred through the parenteral route (IV drug abusers, blood product recipients, sexually active homosexuals, & medical/dental personnel).


-HBsAg: positive in most cases of acute or chronic infection.


-HBeAg: transiently positive in acute hep and some chronic cases.

-Anti-HBc (IgM, IgG): positive in all acute and chronic cases and in carriers.  A marker for infection, not protective.

-Anti-HBe (antibody to “e” antigen): transiently positive during convalescence and in some chronic cases and carriers; not protective; reflection of low infectivity.

-Anti-HBs (antibody to surface antigen): previous exposure to HBV; previous vaccination; usually protective.  It indicates that the patient is immune to the disease.

-The period of time during which there is no evidence of HBsAg or anti-HBs is called the “core antibody window.”  Still treat patient as if they’re infectious.

-Hep C:


-Previously called the parental form of non-A non-B hep.


-Spread mainly by the parenteral route.


-90-95% of cases of post-transfusion hepatitis.


-Risk of sexual transmission appears lower than Hep B.


-Anti-HCV is not protective and is slow to develop.

-Hep D:


-A low molecular weight RNA genome enclosed in a particle coated with HBsAg.  


So, it needs Hep B to be effective.


-The transmission is similar to HBV.

-One pattern is a co-infection with Hep B and another is a super-infection in one who is a chronic Hep B carrier.

-Hep E:


-Formerly known as the enteric form of non-A non-B hepatitis.


-Follows a pattern similar to an HAV infection (fecal-oral water transmission).

-Hep G:


-Recently discovered.


-Frequent co-infection with Hep C.

-Currently, only vaccines against Hep A & B are available. 

HIV

-The primary target of the virus is the CD4 lymphocyte.

-CD4 decline and viral load are markers for disease status.

-Normal CD4 count = 700-1100/mm³.  Less than 200/mm³ a count for AIDS.

-HIV is an RNA virus—it has an enzyme called reverse transcriptase.  This enzyme converts the viral RNA into DNA.  Drugs that are reverse transcriptase inhibitors interrupt this process.

-Active duty personnel who are infected with HIV are medically evaluated at least q 6 mos.

-Transmission: sexually contact with exchange of body fluids (unprotected sex is the major mode of transmission).  Exposure of infected blood or blood components (IV drug abusers/occupational exposure).  Perinatal transmission from infected mother to neonate or through breast milk.

-The best indicators for disease progression are the CD4 lymphocyte count and the viral load.  The lower the CD4 count and/or the higher the viral load, the greater the risk of opportunistic infection.

-Tests:

1. ELISA: the enzyme linked immunosorbent assay is the standard screening test for HIV.  This is done 2 times.

2. Western blot: the confirmatory test for HIV.  It detects a specific antibody response to specific antigens of HIV.

-Dental management of the HIV infected patient:

-Know current medical status and a medical consultation is often required.  In general, dental care can be provided to the asymptomatic patient.


-Acetaminophen use by a patient on ZDV can worsen marrow toxicity.

-** Antimicrobial prophylaxis is usually not recommended unless the patient has advanced immunosuppression (CD4< 200cells/mm³ or neutrophils<500 cells/mm³). 

-Common oral findings in a patient with HIV:

1. Fungal infections: 

a. Candidiasis: most commonly present as pseudomembranous, but other presentations are erythematous, hyperplastic, and angular cheilitis---can use treat with topical or systemic antifungal medications.  

b. Other less common fungal infections are cryptococcus, histoplasmosis, and geotrichosis).

2.  Viral infections: 

a.  Hairy leukoplakia: most common oral finding associated with HIV.  Typically presents as an adherent white patch on the parakeratinized mucosa on the lateral border of the tongue.  The Epstein-Barr virus is strongly implicated in the pathogenesis of HL.  Treatment is rarely required, as HL is usually asymptomatic.

b.  Herpes simplex virus: may see more frequent outbreaks in HIV patients.  Treat with acyclovir.

c.  Herpes zoster virus: less frequently seen than HSV.  May see HZV in the head and neck area.  Treat with high doses of acyclovir.

3. Oral ulcers: may be classified as recurrent aphthous ulcers, some are not recurrent.  Treat with topical or systemic steroids.

4. Neoplasms: the most notable one is Kaposi’s sarcoma (KS).  This typical presents as a bluish, red, or purple patch or nodule on the palate.  It may also present as a lymph node enlargement.  Manage with radiation, laser excision, or intralesional interferon injections.

5. Bacterial infections: usually see lineal gingival erythema and NUP.  Both are seen in patients with a low CD4 count.  Linear gingival erythema presents as a marginal gingivitis with diffuse red lesions or a distinct linear erythema.  NUP presents as an aggressive periodontal disease manifesting extensive tissue loss, osseous necrosis, pain, and hemorrhage.  Therapy includes: debridement, antibiotics (metronidazole, clindamycin, or augmentin), CHX rinses and good HC.

-Transmission risk to dentist = 20-33%.

________________________________________________________________________

Pharmacotherapeutics

-potency of a drug: biologic activity per unit weight

-intrinsic activity (efficacy): “ceiling of activity”

-Routes of administration:

1. Enteral

a. Oral (convenient, patient acceptance—but, presence of food in stomach may slow or increase drug absorption.  Also, stomach or intestinal irritation can occur.

b. Oral (sublingual): used for nitroglycerin and avoids drug metabolism by the first pass effect.

c. Rectal: used for unconscious or nauseated patients.

2. Parenteral (IV route)

a. Adv: most rapid and predictable.  The route of choice for emergency

b. Disadv: hazardous due to high local concentration of drug.  Also, drugs cannot be retrieved once injected.

3. Parenteral (IM route)

a. Adv: rapid absorption of drugs; large amount of solution may be given.

b. Disadv: inconvenient for repetitive drug administration.

4. Inhalation: for gases and aerosols---generally restricted to delivery of respiratory and some emergency drugs (an asthmatic)

5. Topical: skin, mucous membrane, iodontophoresis, transdermal

-mucous membrane in oral cavity is a convenient absorbing surface for systemic drug administration.

-Absorption: The mechanisms that influence the passage of drugs across biologic membranes and there absorption are:

1. passive diffusion: lipid solubility (lipid soluble substances move across the lipoprotein membrane by a passive transfer process of simple diffusion.  Drugs that are weak electrolytes dissociate in solution into both ionized and non-ionized forms.  The non-ionized form is non-polar, which rapidly traverses body membranes.  The ionized form is less lipid soluble and traverses membranes with greater difficulty.  For weak acids, the higher the pH, the greater the degree of ionization (ASA) and for weak bases, the lower the pH, the greater the degree of ionization (local anesthetic).

2. Carrier mediated: facilitated diffusion and active transport.

3. Filtration: endothelial cells have intercellular spaces that allow passage of drugs out of the blood stream.

4. Endocytosis/Exocytosis: complex method.  Very minor role in transport of most drugs.

-Transport and distribution:


-There’s reversible binding of drugs to plasma proteins.  Unbound drugs disappear from plasma and are distributed to tissue sits.  Plasma binding prolongs drug activity.


-The biologic ½ life of a drug is the time necessary for the body to eliminate ½ of the peak quantity of drug present in circulation.


-The availability of a drug from a particular dose is referred to as the bioavailability of the drug.


-Along with plasma transport, drugs are simultaneously distributed to specific and non-specific organ tissue sites (tissue distribution).  This process involves the passage of drugs across cell membranes and binding to intracellular components.


-Redistribution of a drug from one organ to another can greatly affect its duration of action.  Eventual elimination from the body is dependent on biotransformation and excretion mechanisms.

-Drug receptors:

1. agonist: good affinity and efficacy.

2. partial agonist: low efficacy and have the ability to antagonize agonists of greater efficacy.

3. Antagonist: good affinity, but zero efficacy

-Drug metabolism:


-metabolism is an enzyme dependent process


-oxidation is the most frequent method of metabolism in the liver.  Liver microsomal enzymes in the hepatic endoplasmic reticulum are responsible for the oxidative metabolism of many drugs.


-conjugations: convert lipid soluble drugs to more polar compounds by the attachment of a molecule of an acid normally present in the body to the drug in question.


-hydrolytic enzymes: cholinesterases are found in plasma and a variety of tissues.

-Drug excretion:

1. Renal route: glomerular filtration-unchanged and metabolized drugs are first filtered through the glomeruli and are concentrated in renal tubular fluid.

2. Extrarenal route: simple diffusion across pulmonary alveolar membranes, biliary excretion, excretion of drugs in breast milk or sweat, and salivary excretion.

-Clark’s rule: 

wt(lb) x adult dose / 150 = infant dose

-Fried’s rule:  

age (months) x adult dose / 150 = infant dose

-Young’s rule:

age (yr) x adult dose / age (yr) + 12 = child dose

-a more accurate formula: 

surface area x adult dose / 1.73 = child dose

-Environmental factors:


-MAO inhibitors: foods containing tyramine (cheese, beer & wine) should be avoided because severe hypertension may ensue.


-Antibiotics may influence the gut microflora and disrupt adsorption or metabolism of drugs.

-Adverse drug interactions: two or more drugs administered at the same time or in close sequence may:

1. act independently.

2. interact to increase or diminish the intended effect or one or more of the drugs.

3. interact to cause an unintended reaction.  Many drugs that interact can be used concurrently, but dosage adjustments of one or both may be required.

4. Drugs can interact by changing the metabolism of other drugs through inhibition or induction of hepatic microsomal enzyme activity.

Cardiovascular Agents (anti-CHF agents)

1. Cardiac glycosides: Lanoxin (digoxin): a mainstay treatment for  CHF and atrial disrythmias.

a. Mechanism of action: inhibits Na-K ATPase pump in the myocardial membrane (increasing intracellular concentrations of calcium), producing a positive ionotropic effect in the heart (increased force of contraction of the myocardium).  It increases vagal activity, producing a negative chronotropic effect (decreasing conduction velocity through the AV node) slowing ventricular heart rate.

b. Drug interactions: tetracycline and erythromycin may significantly increase digoxin levels by killing the gut bacterium that metabolized digoxin.  Corticosteroids and diuretics cause hypokalemia (decrease in potassium levels) and antacids may reduce absorption of digoxin.

2. ACE inhibitors: see below

3.   Diuretics: see below

Cardiovascular Agents (antihypertensive agents)

1. Calcium channel (entry) blockers (CEBs): Norvasc (amlodipine), Procardia (nifedipine), Plendil (felodipine) & Cardizem CD (diltiazem), Calan (Verapamil).

a. Mechanism of action: they block the Ca channels preventing the influx of Ca that causes a reduction of myocardial contractility, and reduces peripheral resistance (vasodilation).  

b. Effective in the prophylactic treatment of: angina, hypertension, dysrhythmia, acute MI & CHF.  Procardia is the most potent vasodilator and can cause reflex tachycardia.

c. Drug interactions: rifampin increases CEB metabolism; cimetidine (tagamet) decreases CEB metabolism and increases their effect.  Other  highly bound protein drugs may be displaced (ASA, NSAIDs) resulting in their increased blood levels.

d. Food interactions: grapefruit juice boosts bioavailability.

e. Dental considerations: gingival enlargement
2. Angiotensin converting enzyme (ACE) inhibitors: Vasotec (enalapril), Zestril (lisinopril), Prinivil (lisinopril) & Lotensin (benazerpil), Capoten (captopril).
a. Normal physiology: renin is released by kidney juxtaglomerular cells in response to reduced renal blood pressure.  Renin acts on angiotensin to form angiotensin I (an inactive compound).  This compound is converted to angiotensin II by angiotensin converting enzyme in the lungs.  Angiotensin II is a strong vasoconstrictor.  It also stimulates the release of aldosterone (mineralcorticoid) from the adrenal gland.  The result is a rise in blood pressure.  By blocking this process, ACE inhibitors are effective in treating essential hypertension, CHF, and renal hypertension.

b. Drug interactions: ASA & NSAIDs may reduce the antihypertensive effect.  ACE 

      inhibitors may result in hyperkalemia (increase in potassium levels).

3. Angiotensin receptor antagonist: Cozaar (Losartan)
a. Mechanism of action: interferes with the binding of angiotensin II to angiotensin I receptors, blocking the vasoconstriction and aldosterone-secreting effects of angiotensin II.  These may induce a more complete inhibition of the renin-angiotensin system than ACE inhibitors. 

4. Alpha adrenergic blocking agents:  Hytrin (terazosin).
a. Mechanism of action: selective blockade of alpha-1 receptors produces vasodilation, which decreases blood pressure.  Can be prescribed in combination with diuretics.  Rapid onset---15 minutes.  Dramatic hypotensive effect at first dose only.

b. Drug interactions: increased hypotensive effect with beta blockers, nitroglycerin and calcium channel blockers.

5. Beta adrenergic blocking agents: Tenormin (Atenolol), Lopressor (Metoprolol), Corgard (Nadolol) & Inderol (Propanolol).
a. Mechanism of action: cardiac depressants directly affecting contractility, cardiac output, & heart rate.  Non-selective beta-blockers (propanolol) can precipitate severe bronchospasm.  Selective beta-blockers (lopressor) block ß-1 adrenergic receptors in the heart at concentrations below those required to block ß-2 receptors in the bronchi and peripheral blood vessels.

b. Drug interactions: NSAIDs may reduce the hypotensive effect of beta-blockers; elevated blood pressure is possible with epi.

6. Diuretics: Triamterene with HCTZ (a thiazide diuretic) & Furosemide (Lasix) (a loop diuretic)
a. Mechanism of action: diuretics reduce the volume of extracellular fluid and prevent or alleviate edema.  They enhance the urinary excretion of salt and water by directly or indirectly impairing sodium reabsorption in the renal tubules.  Loop diuretics act on the ascending loop of Henle and are 3x more powerful than thiazide diuretics.  Loop diuretics can treat hypertension in patients with renal insufficiency.  These drugs can be used to treat CHF, HTN, edema, chronic renal failure, & chronic liver disease (cirrhosis).

b. Drug interactions: corticosteroids can enhance hypokalemia & ACE inhibitors can cause hyperkalemia with K-sparing diuretics.

7.   Potassium supplements: K-dur-20 (potassium chloride)
a. Side effects: hyperkalemia, dysrhythmia, GI ulcers.

b. Drug interactions: hyperkalemia in the presence of Lanoxin may produce a fatal dysrhythmia---so do not give K supplements to patients taking potassium sparing diuretics.

Cardiovascular Agents (anticoagulants)

1. Anticoagulants: Coumadin (warfarin sodium)
a. Mechanism of action: a vitamin K antagonist (depresses synthesis of vitamin K dependent coagulation factors II, VII, IX & X), it interferes with fibrin formation and is used to prevent thrombus development and extension.  Used to treat peripheral thrombi, pulmonary embolism, valvular heart disease (prosthetic heart valves), acute MI, and dysrhythmias (a-fib.).

b. Drug interactions: 

-Coumadin metabolism can be decreases by: cimetidine, ciprofloxacin, erythromycin, fluconazole, metronidazole & omeprazole.

-Coumadin metabolism can be accelerated by: barbiturates, rifampin & tegretol.

-Coumadin protein binding can be displaced by: ASA/NSAIDs, acetaminophen (chronic doses) & tetracycline.

Cardiovascular Agents (antilipid agents)
1. HMG-CoA reductase inhibitors: Lipitor (atorvastatin), Zocor (simvastatin) Pravachol (pravastatin), Mevacor (lovastatin)
a. Mechanism of action: inhibit a rate-limiting microsomal enzyme in the metabolic path of cholesterol synthesis, effectively lowering a total cholesterol and LDL cholesterol (w/out a negative effect on HDL cholesterol levels).

b. Drug interactions:

-avoid alcohol

-cyclosporine & erythromycin are risks for myopathy

2. Bile acid sequestrants: Questran, Cholybar (Cholestyramine) & Colestid (Colestipol)
a. Drug interactions: decreased absorption of penicillin, clindamycin, cephalexin, tetracycline, corticosteroids, warfarin & thiazide diuretics.

3. Niacin: Nicotinic acid
4. Gemfibrozil: Lopid
Cardiovascular agents (antiangina medications)

1. Nitrates: Nitroglycerine (Nitrogard, Nitro-Bid, Nitrostat), Isosorbide dinitrate (Iso-Bid, Isordil)
a. Drug interactions: benzodiazepines and opiate agonists may cause additive hypotensive or orthostatic effects.

2. Beta-adrenergic blockers (see above)

3. Calcium channel blockers (see above)

Cardiovascular agents (antiarrhythmia medications)

1. Digoxin (digitalis, digitoxin, or lanoxin): all increase SA node conduction, decrease heart rate, and increase the force of contraction.

2. Beta blockers (propanolol): act to reduce heart rate by blocking the beta effect of catecholamines.

3. Quinidine: decreases heat muscle excitability and prolongs conduction time.

------------------------------------------------------------------------------------------------------------

Analgesics (non-opioid analgesics)

-relieve pain w/out altering consciousness, safer than opioids, produce fewer side-effects, and are not addicting.

-non-opioid analgesics act principally at the peripheral nerve endings (peripherally acting), whereas the action of opioid analgesics is principally within the central nervous system (centrally acting).

-non-opioid analgesics inhibit the synthesis of prostaglandins that occurs at the site of injury.

1. Acetylsalicylic acid: Aspirin or ASA

-Inhibits formation of prostaglandins by blocking the enzyme cyclo-oxygenase.

-ASA is an analgesic, an antipyretic, an anti-inflammatory, and an anti-thrombotic.

-It’s absorbed in the stomach and small intestines.

-It’s metabolized in the liver and excreted in the kidneys.

-Some forms include 325mg, buffered solutions, timed release, and enteric coated tablets.

-Can see allergic effects with asthma, hay fever, and nasal polyps (triad asthmaticus).

-Other side effects include GI bleeding, excess bleeding, kidney damage, nausea, tinnitus, deafness, diarrhea, and hallucinations.  If a child over-doses on ASA, you will see tinnitus and an increase in respiration.

2. Para-aminophenols: Acetaminophen & Phenacetin

a. Phenacetin is now banned b/c it produces methemoglobinemia, hemolytic anemia, and kidney damage.

b. Acetaminophen (Tylenol) is as good an analgesic as ASA with fewer side effects, but less of an anti-inflammatory effect.


-It’s absorbed in the GI tract.


-It’s metabolized in the liver and excreted in the kidneys.


-It comes in 325mg regular tablets and 500mg extra strength.


-1,000mg of Tylenol is more effective than 60mg codeine.


-Maximum daily adult dose should not exceed 3-4 grams; children’s dose should 

      not exceed 1.2 grams.


-Can cause irreversible liver damage at doses over 10-15 grams.


-Does not cause GI irritation and does not cause platelet aggregation.

3. Non-steroidal analgesics (NSAIDs): Ibuprofen (motrin), Naproxen (naprosyn, anaprox), Ketoprophen (orudis), Flurbiprofen (ansaid), Ketorolac Tromethamine (toradol), Meclofenamate Sodium (meclomen), Oxaprozin (daypro), Indomethacin (indocin), Diflunisal (dolobid), Selective COX-2 Inhibitors (celebrex, rofecoxib (vioxx))
-Like ASA, these inhibit prostaglandins by blocking cyclo-oxygenase activity so they have similar side effects.

-They have a greater analgesic efficacy for acute dental pain over single entity agents such as ASA or Tylenol without increased side effects.

-Most common side effect is GI toxicity and is life threatening.  Prostaglandins protect the gastric mucosa by decreasing the gastric acid secretion.

-Renal toxicity: Prostaglandin E2 plays an important role in maintenance of normal renal function, NSAID induced renal toxicity included elevated creatinine, sodium, and water retention, hyperkalemia, papillary necrosis, interstitial nephritis and proteinuria, and acute renal failure.

-Hepatic toxicity: all NSAIDs can increase liver enzyme levels.  The risk is increased in the presence of cirrhosis, hepatitis, alcoholism or CHF.  So, decrease the initial dose by 25-50% in these patients.

-General precautions: peptic ulcer disease, HTN and heart failure, ASA induced asthma, pregnancy.  Contraindicated in children with Reye’s syndrome.

a. Ibuprofen: 400, 600, & 800mg tablets.

-Rapidly absorbed.

-normal daily adult dose = 1200mg, but up to 3200mg is used for anti-inflammatory action.

-400mg of motrin is more effective than 650mg of ASA or Tylenol or those combinations with 60mg of codeine.

-Pre-op motrin 800mg then 600mg qid for 3 days is more effective than post-op Tylenol with codeine.

-Available OTC as Nuprin, Advil, or Medipren.

b. Naproxen:

-side effects include GI upset, oral irritation, and lightheadedness.

-recommended daily dose is 500mg initially, then 250mg q 6-8hrs, not to exceed 1250mg.

c. Toradol: 

-The first injectable NSAID available for analgesic use in the USA.

-It can be administered either orally or intramuscularly.

d. The COX-2 inhibitors (celebrex & vioxx)

-mechanism of action: the anti-inflammatory effect of NSAIDs is due mainly to inhibition of the enzyme cyclo-oxygenase (COX), which is required for synthesis of prostaglandins and thromboxanes.  Two COX isoforms have been identified:  COX-1 is expressed in most tissues and thought to protect the gastric mucosa.  COX-2 is mainly induced at sites of inflammation.  Other NSAIDs, in varying degrees, block both COX isoforms, but these new COX-2 inhibitors block only COX-2 and not COX-1.

-Unlike older NSAIDs, selective COX-2 inhibitors do not decrease production of thromboxane in platelets and have not inhibited platelet aggregation or increased bleeding time.

Analgesics (opioid analgesics)

-Used for severe, non-inflammatory, chronic or central pain.

1. Morphine:

-the standard opioid; an excellent analgesic when given IV, but poorly absorbed orally.

-overdose causes coma, respiratory depression, and pin-point pupils.

2. Codeine: 

-1/6 to 1/12 as potent as morphine, but more effective as an oral opioid.

-Seldom given in doses larger than 30mg to 60mg due to side effects.

-Side effects include nausea, constipation, dizziness, and sedation

3. Oxycodone/Hydrocodone:

-Both are semi-synthetic derivatives of codeine.

-Oxycodone is 10-12x the potency of codeine and hydrocodone is 6x the potency of codeine.

-These are usually used in combination: Oxycodone is a schedule II narcotic and hydrocodone is a schedule III narcotic.

-5mg of oxycodone is equivalent to 50-60mg of codeine.

4. Meperidine (Demerol): 

-A derivative of morphine.

-1/10 as potent as morphine.

Combination analgesics

These are designed to combine the peripheral analgesics of ASA, Tylenol, or NSAID with the central action of an opioid analgesic.

1. Tylenol #3: 300mg acetaminophen and 30mg codeine (no more effective than 1 ASA or 1 Tylenol.

2. Percocet: 325mg acetaminophen and 5mg oxycodone.

3. Tylox: 500mg acetaminophen and 5mg oxycodone.

4. Vicodin: 500mg acetaminophen and 5mg hydrocodone.

------------------------------------------------------------------------------------------------------------

Antihistamines/Antisecretory agents
1. H-1 receptor antihistamines: Claritin (loratidine), Seldane (hismanal)

a. Mechanism of action: Non-sedating H-1 receptor antihistamines that act by competing reversibly for histamine receptor sites.  They prevent the vasodilation, increased capillary permeability, tissue edema, and pruritus that occur in urticaria and angioedema.  They are used to alleviate allergic rhinitis (sneezing, rhinorrhea, and pruritus of the nose, eyes, and throat).

b. Drug interactions: all macrolide antibiotics (except azithromycin and dirithromycin), ciprofloxacin and ketoconazole inhibit microsomal enzymes, prolonging Hismanal’s duration (toxicity) which can precipitate ventricular tachycardia (this hasn’t been documented with claritin).

2. H-2 receptor antihistamines: Zantac (ranitidine), Pepcid (famotidine) & Tagamet (cimetidine)

a. Mechanism of action: reduce volume and concentration of acid secreted in the resting state and after stimulation by food, histamine, insulin, and caffeine.  Can be used with antibiotics to promote the healing of gastric and duodenal ulcers and are used to treat gastro-esophogeal reflux disease (GERD).

b. Drug interactions: Tagamet (cimetidine) inhibits drug metabolizing microsomal enzymes in the liver, which increases the plasma ½ life of many drugs (coumadin, theophylline, caffeine, phenobarbital, phenytoin, B-blockers, & some benzodiazepines).

3. Proton pump inhibitors: Prilosec (omeprazole), Prevacid (lanosoprazole)
a. Mechanism of action: suppresses gastric acid secretion by inhibiting the H+/K+ ATPase enzyme system of parietal cells.

b. Drug interactions: decreases metabolism of diazepam, phenytoin, and coumadin.  Avoid prescribing NSAIDs or ASA in patients with gastric ulcers.

------------------------------------------------------------------------------------------------------------

Antianxiety and Hypnotic agents
1. Benzodiazepines: Diazepam (valium), Oxazepam (serax), Lorazepam (ativan), Temazepam (restoid)

a. Mechanism of action: the inhibition of nervous transmission ascending through the reticular formation of higher thalamic and cortical centers results in a depressed reticular activating system (RAS) and the patient becomes progressively more relaxed and more uninhibited.  They are well absorbed after oral administration.  Long acting (1/2 life >24hrs) benzodiazepines are metabolized by oxidation in the liver.  Short acting (1/2 life = 5-24hrs) benzodiazepines a metabolized by conjugation to a water-soluble metabolite.

2. Barbiturates: Pentobarbital, Thiopental, Phenobarbital
a. Mechanism of action: act on CNS at the level of the thalamus and depress the transmission of impulses to the cortex with sedative and hypnotic dosage.  They have no significant analgesic effect.  They do have anticonvulsant effects.

b. Drug interactions: sedative effects are additive to sedation produced by alcohol, other CNS depressants, and antihistamines.

3. Non-barbiturate sedative hypnotic: Chloral hydrate (noctec)

-Used for pre-operative sedation for children


500mg/5ml solution


orally as a single-dose sedative 12.5-50mg/kg (not over 1 gram)

------------------------------------------------------------------------------------------------------------

Antidepressants

1. Selective serotonin re-uptake inhibitors: Prozac (fluoxetine), Zoloft (sertraline), Paxil (paroxetine)

a. Mechanism of action: treat depression by inhibiting re-uptake of serotonin.

b. Drug interactions: increased CNS depression with alcohol or other CNS depressants.  ASA may increase side effects.

2. Generic tricyclic antidepressant: Amitriptyline
a. Mechanism of action: same as above

b. Drug interactions: decreased metabolism (increased levels) with cimetidine, erythromycin, and oral contraceptives.  Pressor effects of vasoconstrictors can be potentiated by tricyclic antidepressants (5-10 fold with levonordefrin, 2 fold with epinephrine).  Can cause adverse CV effects such as arrhythmias, tachycardia, or severe hypertension.

------------------------------------------------------------------------------------------------------------

Anticonvulsants
1. Dilantin (phenytoin)

a. Use: for generalized tonic-clonic, complex partial, simple partial seizures

b. Drug interactions: dilantin reduces the plasma concentration of carbamazapine, valproic acid, and ethosuximide.  Drugs that may increase plasma levels of dilantin include cimetidine, coumadin, & INH.

------------------------------------------------------------------------------------------------------------

The Antimicrobials
-3 bactericidal antibiotics:

1. Penicillin

2. Cephalosporin

3. Metronidazole

-3 bacteriostatic antibiotics

1. Tetracycline

2. Erythromycin (macrolides)

3. Clindamycin

-About 70% of all odontogenic infections are caused by a mix of both aerobic and anaerobic bacteria.  Infections caused by aerobic bacteria only are about 5%, and infections caused by anaerobic bacteria are about 25%.

-An antibiotic with the narrowest antibacterial spectrum should be used initially to prevent resistance and superinfection.  Therefore, choose PCN over Cephalosporin initially.

-Selective toxicity: implies that the drug is detrimental to the microbe at a certain concentration; while at the same concentration the drug can be tolerated by the host.

-Bactericidal agents usually prevent cell wall synthesis and bacteriostatic agents usually inhibit bacterial protein synthesis.  They should never be used together, because the prevention of cell division may be inhibited which is required for the bactericidal agent.

-Mechanisms of action:

1. Inhibition of cell wall synthesis (bactericidal): Ex: PCN.

2. Inhibition of protein synthesis (bacteriostatic): Ex: tetracycline, the macrolides and clindamycin.

3. Competitive antagonism or antimetabolites: Ex: sulfonamides

4. Inhibition of nucleic acid synthesis: Ex: acyclovir & gangciclovir

5. Action on cell membranes: Ex: antifungals (Nystatin)

Antimicrobial agents
1. The Beta-Lactams: Probably the most frequently used antibiotics in dentistry.  The two main members of this class of antimicrobials are the penicillins and the cephalosporins.

a. The Penicillins: 4-classes:

1. Pen G and congeners: PEN G and PEN V-both share the antimicrobial spectrum against gram pos. aerobes and most anaerobes.  The sole advantage of PEN V is its stability in a gastric medium, allowing for better oral administration.  PEN G is drug of choice for txmnt of pneumococcal pneumonia, meningitis, strep pharyngitis, syphilis and actinomycosis.

2. Extended spectrum penicillins: Ampicillin, Amoxicillin, & Carbenicillin.  These have a broader spectrum of activity than PEN G, but are all destroyed by B-lactamase.  Amoxicillin is more completely and rapidly absorbed from the GI tract.  Therapeutic indications include: upper respiratory infections, sinusitis, otitis media, and urinary tract infections.

3. Antistaphylococcal penicillins: Dicloxacillin, Methicillin.  The drugs of choice for most staph infections and are less active against strep.  These are used infrequently in dentistry.

4. Extended spectrum plus B-lactamase inhibitor: Augmentin (Amoxicillin plus Clavulanic acid).  The addition of B-lactamase inhibitors to amox extends the spectrum of these antibiotics to include B-lactamase producing Staph aureus, Staph epidermis, and Haemophilus influenzae.

5. Penicillin V remains the antibiotic of choice against most acute orofacial pathogens; facultative and anaerobic strep.  It is theoretically possible that antibiotics may impair the action of oral contraceptives by altering contraceptive pharmacokinetics. 

b. The Cephalosporins: Keflex (cephalexin)(1st gen.), Ceclor (cefaclor)(2nd gen.), Suprax (cefixime)(3rd gen.), Velosef (cephradine), Mandol (cefamandole) & Rocephin (ceftriaxone).

1. Some of these are acid stable and are absorbed well enough from the GI tract to be effective when taken orally.  Once administered, they are widely distributed throughout the body.  Most are excreted in the kidney.

2. There’s a potential cross allergenicity between cephs and pen.

c. The macrolides: Erythromycin, Clarithromycin, & Azithromycin.

1. Macrolides inhibit protein synthesis by binding reversibly to the 50s subunit of the bacterial ribosome.

2. Use of the macrolides for oral/dental infections is 2nd only to that of pen.

3. Erythromycin base is incompletely, but adequately absorbed from the upper part of the small intestine.  Food slows absorption by increasing gastric acidity and gastric acids inactivate erythromycin.  Esters of erythromycin base have been formulated in an attempt to further improve acid stability and absorption.  These include erythromycin stearate, erythromycin ethyl succinate (EES), and erythromycin estolate.

4. Like PCN, macrolides are considered narrow spectrum antibiotics.  Erythromycin is most effective against gram positive cocci and bacilli.

5. Clarithromycin is more effective against staph and strep than erythromycin.

6. Azithromycin demonstrates increased activity against several gram negative organisms when compared to erythromycin.

7. Adverse drug interactions: erythromycin increases the blood levels of theophylline and digoxin.  It’s also contraindicated in patients taking certain antihistamines (Seldane & Hismanal).

d. Clindamycin

1. They block bacterial protein synthesis by binding to the 50s subunit of the bacterial ribosome.

2. Similar antimicrobial activity as erythromycin, but clindamycin is more active against many anaerobic bacteria (Prevotella, Porphyromonas & Peptostreptococcus).

3. Absorbed from the GI tract and the presence of food does not alter absorption.

4. Clindamycin is metabolized in the liver and its inactive by-products are excreted in the urine and bile.

5. Major adverse reaction is pseudomembranous colitis (PMC) (occurs more commonly from the oral route than the parenteral).

6. PMC is caused by a toxin from the organism Clostridium dificile.  Txmnt includes discontinuation of the drug and the administration of vancomycin or metronidazole. 

e. Tetracycline

1. The 1st broad spectrum antibiotic to be introduced into medicine.

2. They act on bacteria by binding to the 30s bacterial ribosome subunit to prevent protein synthesis and are bacteriostatic.

3. Several forms include: tetracycline, minocycline, & doxycycline.

4. These are not the drug of choice for any odontogenic infections, although used often in the txmnt of perio disease including LJP, rapidly progressive perio, and sever adult cases.  It has also been used as a local delivery system to perio pockets.

5. Absorption in the GI tract is impaired by dairy products and antacids.

6. Urinary excretion is the primary means of elimination.

7. These are considered broad spectrum antibiotics.  Their use in dentistry is limited with the exception of perio.

8. Deposition of tetracycline in teeth prior to age 8 (during active calcification) can occur (even during fetal development).

f. Metronidazole (Flagyl)

1. Bactericidal: blocks bacterial DNA synthesis.

2. Effective only against obligate anaerobes (useful in ANUG).

3. Food delays absorption and its metabolized in the liver and excreted via the kidneys.

4. May be used in combination with PCN for more serious odontogenic infections of endo and perio origin.

5. Metro can also be used as an alternative for treating resistant A.a. in treating juvenile perio.

6. Not recommended for use during pregnancy.

g. Sulfonamides

1. These compete with PABA and form nonfunctional analogues of folic acid through competitive inhibition.

2. These are considered broad spectrum and are bacteriostatic.

3. Most are given orally and rapidly absorbed from the stomach and small intestines.

4. Most commonly used to treat urinary tract infections.

     2.   The antifungal agents: The control of Candida infections that can occur due to the  

            result of prosthetic appliances, diabetes mellitus, superinfection following the use 

            of a broad spectrum antibiotic, immunosuppression due to corticosteroid  

            administration, and AIDS.  These can be separated into 2 categories: topical 

            agents and systemic agents.

a. Topical antifungals: Nystatin, Clotrimazole (mycelex), Miconazole 

            (monostat)

1. Nystatin

-A polyene antifungal anent that’s not absorbed systemically from the skin or mucous membranes.

-It binds to fungal cell membrane sterols which alters the permeability of the fungal cell membrane.

-Oral, ointment, powder, & pastilles.

-Well tolerated and not absorbed in the GI tract

-Rx: Nystatin oral suspension

 Disp: 60ml

 Sig: Rinse with 1 teaspoon 4x/day for 2min.




Or

-Rx: Nystatin pastilles (200,000 units)

 Disp: 70 pastilles

 Sig: Dissolve one tablet slowly in mouth 5x/day.  Do not chew or swallow pastille

 


Or

-Rx: Nystatin ointment (100,000 units/gram)

 Disp: 15 or 30 gram tube

 Sig: Apply to affected area 3x/day




Or

-Rx: Nystatin powder (100,000 units/gram)

 Disp: 15 grams

 Sig: Apply to tissue side of prosthesis 3x/day

2. Clotrimazole

-An imidazole that can be used for oral candidiasis.

-A broad spectrum imidazole antifungal that blocks ergosterol synthesis in the cell membrane, which alters the permeability of the membrane.  

-Recommended for the treatment of local candidiasis only.  It’s not for the treatment of systemic infections.

-Rx: Clotrimazole 10mg

 Disp: 70 troches

 Sig: Dissolve 1 tablet slowly in mouth 5x/day

3. Miconozale

-A synthetic imidazole available as a vaginal cream.

b. Systemic antifungals: Ketoconazole (nizoral), Fluconazole (diflucan)
1. Ketoconazole

-Blocks biosynthesis of fungal lipids (blocks ergosterol synthesis in the cell membrane resulting in altered permeability).

-An imidazole absorbed across the GI tract.

-Requires an acidic environment for absorption (avoid concomitant administration of antacids, Prilosec (omeprazole), or H2 blockers.

-Adverse drug reaction with high doses

-Inhibits P-450 microsomal enzyme system.

-Cardiac arrhythmias can occur with concomitant use with antihistamines terfenadine (Seldane) or astemizole (Hismanil).

-However, a new antihistamine, loratidine (Claritin) can be used safely with ketoconazole.

-Rx: Ketoconazole (Nizoral) tabs 200mg

 Disp: 20 tabs

 Sig: Take 1 tab daily with a meal or juice

2. Fluconazole (diflucan)

-Also blocks the biosynthesis of fungal lipids (inhibits fungal ergosterol production).

-A triazole and is new.

-Greater absorption compared to ketoconazole, and an acidic environment is not required for absorption.

-More effective than ketoconazole and clotrimazole in the txmnt of oral candidiasis in HIV patients.

-It has a long plasma life with a much less chance of liver toxicity as compared with ketoconazole.

-Rx: Fluconazole (Diflucan) tabs 100mg

 Disp: 20 tabs

 Sig: Take 2 tabs stat, then 1 tab daily

3. Itraconazole (sporanox)

-A new triazole antifungal agent that’s similar in action to ketoconazole.  

-It interferes with the synthesis of ergosterol, which in necessary for cell membrane synthesis.

-Reports of hepatotoxicity have occurred.

-Rx: Itraconazole (Sporanox)

 Disp: 28 tabs

 Sig: Take 2 tablets daily with a meal

4. Amphotericin B

-A polyene antifungal agent that alters the permeability of cell membranes and allows leakage of intracellular components, which results in cell death.

-Not utilized for routine oral candidiasis.

-It can, however, be used as an oral rinse (Fungizone) in the treatment of localized candidiasis.

-Rx: Amphotericin B (Fungizone)

 Disp: 48 ml

 Sig: Swish 1 ml qid for 3-4 min and swallow

     3.   Antivirals: Viruses are obligate intracellular parasites whose replication depends 

           primarily on metabolic processes of the host cell. 

a. Acyclovir: used to treat herpetic lesions in the immunocompromised patients.

-Topical acyclovir, 200mg is given 5x/day.

-Can be used to treat varicella zoster (shingles).

b. Gangciclovir: to parenterally treat CMV infection.

------------------------------------------------------------------------------------------------------------

Oral Hypoglycemic agents

1. The Sulfonylureas: 1st generation: Acetohexamide (dymelor), Chlorpropamide (diabinese), Tolazamide (tolinase), Tolbuamide (orinase), 2nd generation: Glimepiride (amaryl), Glyburide (diabeta, micronase), Glipizide (glucotrol, glucotrol XL).
This group of drugs functions primarily to stimulate insulin release from the functioning Beta cells of the pancreas, which leads to a drop in blood glucose.

2. The Biguanides: Metformin (glucophage) (does not induce hypoglycemia).

This group functions to decrease the amount of hepatic glucose secreted by the liver, decrease the absorption of intestinal glucose, and improve insulin sensitivity through an increase in peripheral glucose uptake and utilization.

3. The Thiazolidinedione: Troglitazone (rezulin)
4. The Non-sulfonylureas: Repaglinide (prandin): pulled from shelves due to liver dysfunction.
5. The alpha-glucosidase inhibitor: Acarbose (precose) 

This group was developed to inhibit the alpha glucosidase enzyme in the digestive tract and slow the breakdown of carbohydrates to glucose.

------------------------------------------------------------------------------------------------------------

Corticosteroids

1. Systemic corticosteroids: Cortisol (hydrocortone), Prednisone (deltasone), Prednisolone (delta-cortef), Triamcinalone (aristocort), Dexamethasone (decadron).

2. Topical glucocorticoids: Fluocinonide, Triamcinalone acetonide, Hydrocortisone.

------------------------------------------------------------------------------------------------------------

Anti-HIV Medications

-Two groups of drugs that attack HIV itself are currently available---these are the reverse transcriptase inhibitors and the protease inhibitors.  The HIV enzyme, reverse transcriptase, catalyses the conversion of RNA to DNA and is necessary for HIV insertion into the nucleus of an infected cell.

1.  The Reverse Transcriptase Inhibitors:

a. The Nucleoside Reverse Transcriptase Inhibitors: ZDV (zidovudine, Retrovir), ddI (didanosine, Videx), ddc (zalcitabine, Hivid), d4T (stavudine, Zerit), 3TC (lamivudine, Epivir), ABC (abacavir, Ziagen), Zidovudine + lamivudine (Combivir).  Videx decreases absorption of itraconazole, ketoconazole & possible dapsone.

b. The Non-nucleoside Reverse Transcriptase Inhibitors: Nevirapine (Viramune), Delaviridine (Rescriptor ), Efavirenz (Sustiva).  Viramune induces cytochrome P450, while Rescriptor inhibits cytochrome P450.

3. The Protease Inhibitors: Saquinavir (Invirase), Ritonavir (Norvir), Indinavir (Crixivan), Nelfinavir (Viracept), Amprenavir (Agenerase).  If the patient is resistant to Crixivan, they are resistant to all protease inhibitors, so save this drug for last.

Antimicrobial Prophylaxis
1.  Infective endocarditis


This is also known as subacute bacterial endocarditis or SBE.  It’s a disease caused by microbial infection of the heart valves or endocardium.  An analogous disease affecting the vasculature is called infective endarteritits.  Most cases of endarteritis affect patients who have a patent ductus arteriosus, coarctation of the aorta, a surgical graft of major vessels, or a surgical arteriovenous shunt.


The most common cause of a rapidly progressive endocarditis is Staph. aureus.  The most common cause of insidious infective endocarditis is Strep. viridans. 


Primary symptoms of endocarditis include weakness, fatigue, weight loss, fever, chills, night sweats, anorexia, and arthralgia.  Secondary symptoms are caused by septic emboli and include paralysis, chest/abdominal pain, blindness, and hematuria.


Antimicrobial prophylaxis is recommended prior to dental therapy in patients with high or moderate risk conditions.   It is indicated when it is anticipated that bacteremia-producing procedures will be performed.  The prophylaxis should occur within 2 hours.


Procedures associated with bacteremia:



-dental extraction.



-perio procedures including surgery, sc/rp, probings and recall maint.



-dental implant placement and reimplantation of avulsed teeth.



-endodontic instrumentation or surgery beyond the apex.



-subgingival placement of antibiotic fibers or strips.



-initial placement of ortho bands, but not brackets.



-intraligamentary local anesthetic injections.



-prophylactic cleaning of teeth or implants where bleeding is anticipated.


Procedures not associated with bacteremia:


-restorative dentistry (oper or pros) with or w/out retraction cord.



-nonintraligamentary local anesthetic injections.



-intracanal endo txmnt and post placement or build-ups.



-placement of rubber dams.



-post-operative suture removal.



-placement of removable pros or ortho appliances.



-taking of oral impressions.



-fluoride treatments.



-taking of oral radiographs.



-ortho appliance adjustments



-shedding of primary teeth.


Strep. Viridans is still recognized as the predominant cause of endocarditis following dental procedures.  Amoxicillin is recommended over ampicillin and pen VK because amox is better absorbed from the GI tract and provides a higher and more sustained serum level.  The recommended adult dose use to be 3g and is now 2g.  For patients allergic to PCN, clindamycin, cephalexin, azithromycin or clarithromycin may be prescribed.  In any case, a 2nd dose is no longer indicated.


Rx: Amoxicillin 2g (children: 50mg/kg) orally one hour prior to procedure.


If unable to take oral meds---Rx: Ampicillin 2g IM or IV (children: 50mg/kg IM 

          



           or IV w/in 30min prior to procedure.

If allergic to PCN---Rx: Clindamycin 600mg (children: 20mg/kg) orally one hour         

                                 prior to procedure.



         


Or



         Rx: Cephalexin 2g (children: 50mg/kg) orally one hour prior 

                                 to procedure.






Or



         Rx: Azithromycin or clarithromycin 500mg (children 

                                 15mg/kg) orally one hour prior to procedure.

If allergic to PCN and unable to take oral meds---Rx: Clindamycin 600mg 

                                 (children: 20mg/kg) IV 30 min prior to procedure.


     a.  The classic clinical signs of infective endocarditis include:

1. Petechial hemorrhages on skin or mucosa

2. Linear hemorrhages under the nails (10% of patients)

3. Osler nodes (small red/purple subcutaneous nodules)---seen in 10-20% of patients (on palms and soles of feet).

4. Janeway lesions (flat, non-tender, blanching spots on the palms and soles).

5. Retinal hemorrhages in 10-25% of patients

6. A heart murmur in almost all patients.

b. Rheumatic fever

-An acute inflammatory disease that develops as a consequence of a group A strep infection.

-See a latent period of 1 week to 6 months b/w the strep infection and the onset of RF.

-Major manifestations: carditis, polyarthritis, chorea, erythema marginatum, & subcutaneous nodules.

Minor manifestations: fever, arthralgia, elevated ESR & prolonged PR interval.

-Patients with a hx of RF w/out residual cardiac damage (RHD) DO NOT require antimicrobial prophylaxis.

c. Rheumatic heart disease (moderate risk)

-A component of RF.

-Signs and symptoms include exertional dyspnea, angina, CHF, epistaxis, blood in sputum, murmur, & cardiac enlargement.

-Patients with RHD or a hx of RHD require SBE prophylaxis.  If already on PCN, another med should be prescribed.

d. Congenital defects

-Patients with a surgically corrected congenital defect require prophylaxis for the 1st 6 postoperative months.  After this, consult physician.  Defects corrected with primary closure usually do not require prophylaxis, while those corrected with a synthetic graft may require it.

e. Prior history of infective endocarditis (high risk)

-Patients with a hx of infective endocarditis have a 3-9% chance of suffering another attack.  Antimicrobial prophylaxis is required if a past hx is present.

f. Prosthetic valves (high risk)

-Prophylaxis required to prevent prosthetic valve endocarditis (PVE).

g. Mitral valve prolapse (high risk with valvular regurgitation)

-A common condition that effects 6-10% of the pop.

-Prophylaxis only recommended for those patients who had MVP with regurgitation.  Need consult to determine if regurgitation exists or not.

h. Other disorders where valvular defects could be present:

1. SLE

-Up to 25% of patients with SLE have valvular abnormalities.

-Up to 50% develop Libman-Sacks endocarditis (non-bacterial verrucous endocarditis).  If present, need prophylaxis.

2.  Marfan’s syndrome

-A C.T. disorder with a good chance of valvular defects.

-A consult is warranted to determine cardiac status and the need for prophylaxis.

3.  Prior history of drugs used to treat obesity

-A hx of the use of fenfluramine (Pondimin), phentermine (Adipex), & dex-fenfluramine (Redux) puts the patient at risk for cardiovascular disorders and pulmonary HTN.

-A high incidence of aortic and mitral valve insufficiency occurred with these drugs requiring prosthetic valve replacement in some patients.

-Patients with a prior hx of use of these drugs should be referred for consultation.  Prophylaxis is required if cardiovascular complications exist.

i. Conditions where antimicrobial prophylaxis is not recommended:

1. Physiologic or innocent murmurs.

2. Mitral valve prolapse without regurgitation.

3. Arteriosclerotic plaques.

4. Coronary sclerosis.

5. Isolated secundum atrial septal defects.

6. Cardiac pacemakers.

7. Syphilitic aortitis.

8. Previous Kawasaki disease without valvular dysfunction.

9. Patients undergoing a CABG only require prophylaxis during the immediate 2-6 week period postoperative period.

2.   Murmurs: 


-If a patient relates this, consult with physician as there are many types of murmurs.


-In an emergency situation, assume the murmur is pathologic (as opposed to physiologic) and provide prophylaxis.

3.   The neutropenic patient:


-Any disease that results in a decrease of functional WBCs places the patient at risk for infection (ex: leukemia, aplastic anemia, granulocytopenia, & some anti-cancer therapies) puts the patient at risk.  The levels of antimicrobial prophylaxis depends on the level of neutropenia.


-Classification of neutropenia:



-Mild: 1,000/mm³ - 2,000/mm³



-Moderate: 500/mm³ - 1,000/mm³



-Severe: <500/mm³

4.   The diabetic patient:


-The poorly controlled diabetic is predisposed to infection, so prophylaxis is 

            required.

5.   The asplenic patient:


-The spleen filters the many infectious organisms and contributes to the proper 

            functioning of the body’s immune system.


-Patients without a spleen are at increased risk for an infection that may progress 

            to an overwhelming sepsis.


-Antimicrobial prophylaxis is usually not recommended here because the bacteria 

            involved in the sepsis are not usually found in the oral cavity.


-Still consult physician to obtain patient’s status.

6. End stage renal disease:

-This patient must undergo hemodialysis or renal transplantation in order to survive.

-The patient is at risk for bacteremia infections and prophylaxis should be considered.  It should still be based on consult with physician.  

7. Transplant patient

-This patient is taking a wide variety of strong immunosuppressive drugs to prevent rejection of the transplant.  These meds place the patient at increased risk for infection and impair wound healing.

-Due to the patient’s drug induced immunosuppression, the patient’s physician will often recommend that antimicrobial prophylaxis be provided prior to bacteremia producing dental procedures.

8. HIV infected patient:

-No specific evidence indicates a need to routinely provide antimicrobial prophylaxis.  See HIV section.

9. Total joint replacement patient:

-A major cause of failure of these place joints is infection around the prosthesis.

-The most frequently implicated organisms in late (>3mos after joint replacement) prosthetic joint replacement are Staph. aureus, Staph. Epidermis &  B-Hemolytic strep.  Since these organisms are not predominant inhabitants of the oral cavity and not typically found in the blood after dental procedures, the actual incidence of dental related infection of a prosthetic joint is very low (0.05%).

-It is clear that available data does not support the need for antimicrobial prophylaxis for dental treatment in the TJR patient who is at least 2-years post-TJR surgery.
-Only patients with other risk conditions should be considered for antimicrobial prophylaxis prior to the performance of bacteremia-inducing dental procedures.  Such patients include those with RA, SLE, IDDM, hemophilia, malnourishment, a prior hx of prosthetic joint infection, or placement of prosthetic joint w/in the past 2-years.

10. Other implanted devices:

a.   Cerebrospinal fluid shunts: only prophylaxis needed for ventriculoarterial shunts.

b.   Intravascular access devices & penile implants: med consult.

c.   Intraocular implants & breast implants: not recommended.
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