Board Review week of September 7th
Pharmacology

Answers

Question 163
You are discussing the pharmacokinetics and potential interactions of drugs used in the pediatric population with a group of medical students. One of them asks you if medications should be taken with food, and you respond that interactions between food and drugs may either reduce or increase the drug absorption, depending on the type of medication.

Of the following, the MOST accurate advice regarding taking medications with food is that

a) amoxicillin should not be given with meals
b) ciprofloxacin should be taken with dairy products
c) griseofulvin should be taken with high-protein meals
d) isoniazid should be taken with food
e) tetracycline should not be taken with dairy products
ANSWER E

It is important for the clinician to recognize that the concomitant use of foods and medications may result in an undesired response to the drug, either through decreased efficacy or increased risk of toxicity. Such interactions may result from a feature of the drug or food. For example, some medications, such as isotretinoin or griseofulvin, are more bioavailable when taken with fatty foods because they are lipophilic agents. Others, such as digoxin, have lower bioavailability with high-fiber meals because the fiber binds the drug. In fact, most food-drug interactions occur because some characteristic of the food affects the bioavailability of the drug.

Components in some foods and dairy products chelate a portion of the drug and reduce bioavailability, which occurs with many antibiotics. Other antibiotics are acid-labile agents, so the increased gastric acid secretion that occurs with food intake may reduce their bioavailability. For some medications, the effect is minimal unless the dose is inadequate, but for others, the risk is higher and warrants careful attention to avoid treatment failure. Item C163 (Item C163) lists some antibiotics commonly used in the pediatric population that have potential food-drug interactions. In general, for medications that should not be taken with food, the drug should be given either 1 to 2 hours before or 2 hours after the ingestion of the food in question.

Many other medications should be administered with caution to ensure proper bioavailability and efficacy. Patients should be advised to pay close attention to any instructions offered by their pharmacist to avoid adverse reactions or treatment failures.


Question 69
You are prescribing atenolol for a 15-year-old boy in whom you diagnosed hypertrophic cardiomyopathy. There is a family history of asthma. He is concerned about the potential adverse effects of medicines.

Of the following, a TRUE statement about treatment with this drug is that

a) he cannot use atenolol because of his family history of asthma
b) he has an increased risk for developing diabetes mellitus
c) he may develop gynecomastia
d) his school performance may be adversely affected
e) tachyphylaxis may develop over time
Answer  D

Beta-blocking drugs have an antagonistic effect on the beta-adrenergic receptors. This diverse and widely used group of medications can have multiple and various effects on the heart and other organ systems. In the heart, they typically exhibit some degree of negative chronotropic (slowing of the heart rate), negative dromotropic (slowing of the conduction through the atrioventricular node), and negative inotropic (decrease in the ventricular force of contraction) effects. As a result, this class of medications is used in the treatment of many pediatric conditions, including hypertension, arrhythmias, hypertrophic cardiomyopathy, dilated cardiomyopathy, Marfan syndrome, and migraine prophylaxis.

The adverse effects of beta-blocker drugs have been well-documented and may be divided into three broad categories based on end-organ effects (Item C69).

The patient described in the vignette has been prescribed a beta blocker that has relative cardiac selectivity. Some children and adolescents experience a decrease in school performance while being treated with beta blockers, most likely related to the central nervous penetration, and it may be difficult to differentiate this effect from the known fatigue or depression that also can occur.

Although bronchospasm or asthma is a contraindication to the use of some beta blockers (eg, propranolol), a family history alone is not a contraindication for their use. Some beta blockers can cause a decreased reaction to hypoglycemia, leading to a relative contraindication of their use in those who have diabetes, but their use does not increase the risk of developing diabetes mellitus. Similarly, beta blocker use typically does not lead to gynecomastia. Although reflex tachycardia may be noted when chronic beta blocker use is discontinued, these drugs are not associated with tachyphylaxis.
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d Organ Effect Adverse Effects
Smooth muscle Bronchospasm, cold extremities
Cardiae Bradycardia, heart block

Central nervous system Insomia, depression, atigue




Question 85
You are called by the mother of 3-year-old girl because the child appears confused and is pale and sweating. The mother thinks the child may have taken some of her grandmother's imipramine. You advise her to contact emergency medical services for immediate transport to the emergency department, where you plan to meet them.

Of the following, the MOST appropriate action to take in the emergency department is

a) chest radiography to evaluate for pulmonary edema
b) continuous cardiac monitoring for dysrhythmias
c) echocardiography to assess cardiac function
d) electroencephalography to identify a seizure focus
e) measurement of the serum concentration of imipramine
Answer B
The child described in the vignette has symptoms suggestive of tricyclic antidepressant (TCA) ingestion. This class of antidepressants is used less frequently today for treatment of depression because of the availability of selective serotonin reuptake inhibitors (SSRIs). TCAs are not the drugs of choice for treatment of depression in children and adolescents but are used occasionally in the treatment of other disorders (eg, enuresis, narcolepsy). SSRIs are much safer to use than TCAs because they have fewer adverse effects and are unlikely to result in death when overdose occurs.

When TCAs are ingested in toxic amounts, they primarily affect the central nervous and cardiovascular systems. Central nervous system signs and symptoms of TCA toxicity include irritability, euphoria, seizures, and unresponsiveness. Autonomic nervous system symptoms such as mydriasis, dry skin, dry mouth, urinary retention, and tachycardia also may be evident. Among the direct effects on the cardiac system are a delay in signal conduction through the bundle of His, depression of myocardial contractile function, and prolongation of the QRS and the QT intervals. These latter cardiac effects may potentiate arrhythmia formation.

Continuous cardiac monitoring for the possible occurrence of arrhythmia is essential in patients who are suspected of toxic TCA ingestion. Electrocardiography is the best tool for assessing the function of the conduction system. The voltage intervals should be measured, with particular attention to the QRS duration and the QT interval. A QRS duration of greater than 100 msec is associated with the development of seizures; a QRS duration of more than 160 msec is associated with ventricular dysrhythmias that may be particularly difficult to treat.

Echocardiography is an excellent tool to evaluate cardiac structure and function but is not necessarily indicated as part of the emergency department evaluation of a child in whom toxic TCA ingestion is suspected and does not obviate the need for continuous cardiac monitoring. Similarly, chest radiography does not play a role in the acute management of such a patient. Electroencephalography has no place in the initial evaluation and management of children in whom a TCA toxic ingestion is suspected. Seizures, when they occur, usually do so early in the course and often resolve by the time anticonvulsants are administered. Measuring serum drug concentrations of TCAs is not helpful for the prognosis or management of TCA ingestion. Serum electrolyte concentrations may be measured, but they have no predictive value in the management of TCA toxicity.

Question 127
A 14-year-old girl comes to the clinic with a temperature of 100.6°F (38.1°C), myalgias, arthralgias, and urticaria for the past 48 hours. She recently completed a 10-day course of amoxicillin for a sinus infection. Her symptoms developed shortly after completing the course of the antibiotic. On physical examination, she has a blanchable, erythematous rash on her hands (Item Q127A) and feet. There are no target lesions, and the lips and oral mucosa are not involved. She denies rhinorrhea, cough, or recent sick contacts.

Of the following, the MOST likely diagnosis

· erythema multiforme
· immunoglobulin E-mediated penicillin hypersensitivity
· red man syndrome
· serum sickness
· toxic epidermal necrolysis
Answer D
Adverse drug reactions can be characterized immunologically with the Gell and Coombs classification as immediate hypersensitivity (type I), cytotoxic antibody responses (type II), immune complex reactions (type III), and delayed hypersensitivity (type IV). The time of onset and type of symptoms described for the girl in the vignette strongly suggest serum sickness, a condition that previously was associated with the use of bovine serum but now is observed most commonly with penicillin. Serum sickness is a systemic type III immune complex reaction that involves antibody-antigen complex formation and complement activation. Symptoms generally begin 1 to 2 weeks after drug initiation and may include fever, rash (Item C127A), malaise, lymphadenopathy, arthralgia, and arthritis. In addition to drug discontinuation, supportive therapy is recommended with antihistamines, analgesics, and corticosteroids.

Erythema multiforme may be "minor" or "major." Both forms typically present with targetoid cutaneous lesions (Item C127B). With the major form (Stevens-Johnson syndrome), the mucosal surfaces are involved. A skin biopsy may be helpful in establishing a diagnosis.

Toxic epidermal necrolysis now is considered distinct from Stevens-Johnson syndrome and is characterized by a severe blistering disease that affects more than 30% of the total surface body area (Item C127C). Lesions often demonstrate the hallmark Nikolsky sign in which skin separation occurs with slight pressure.

Red man syndrome classically is associated with vancomycin and presents as diffuse flushing during intravenous drug administration. The mechanism is believed to be nonspecific mast cell degranulation due to the rapid rate of infusion. Red man syndrome generally can be avoided by slowing the infusion.

Immunoglobulin (Ig) E-mediated penicillin hypersensitivity is a type I hypersensitivity reaction characterized by urticaria (Item C127D), flushing, pruritus, or angioedema developing within a few days of drug exposure. The lack of symptoms until after completion of the course of antibiotics in the vignette argues against an IgE-mediated drug reaction.

Question 143
A 17-year-old girl presents for a health supervision visit before leaving for college. As you review her medical history, you note that she has marked "penicillin allergy" on the school health form. She remarks that her mother told her she had a rash after amoxicillin when she was 2 years old.

Of the following, the BEST statement regarding penicillin drug reactions is that

a) first-generation cephalosporins are less likely to cause a reaction in penicillin-allergic patients compared with third-generation cephalosporins
b) negative skin testing to major and minor determinants of penicillin can exclude almost all immunoglobulin (Ig) E-mediated reactions
c) nonpruritic maculopapular rash that occurs in patients who receive amoxicillin during mononucleosis is a contraindication for future penicillin therapy
d) serum sickness reactions due to penicillin usually are IgE-mediated
e) the incidence of IgE-mediated penicillin allergy among patients who have this history is greater than 20%
answer B

As is often the case, the patient described in the vignette can only recall what her parents remembered about her drug reaction. Although the incidence of a true immunoglobulin (Ig) E-mediated penicillin allergy is 10% or less in this scenario, most clinicians continue to avoid this drug class in such patients. The administration of a penicillin during mononucleosis often results in a nonpruritic, maculopapular rash (Item C143A) within a few days. The mechanism for the rash is unknown, but this reaction is not IgE-mediated and should not preclude future penicillin use. For patients who have experienced a suspected IgE-mediated penicillin reaction, the use of cephalosporins generally is endorsed for those whose previous reaction did not result in severe anaphylaxis. Further, the second- and third-generation cephalosporins are less likely to cross-react with penicillin than are first-generation cephalosporins. Overall, the risk for cross-reaction remains less than 10% for all cephalosporins.

Although not commercially available in the United States, skin testing to both major (penicilloyl) and minor (penicillin, penilloate, penicilloate) determinants can be very helpful. Negative skin test results to both major and minor determinants virtually rule out (≥97% chance) that the patient is allergic to penicillins. On the other hand, positive skin test results are approximately 60% predictive for ruling in a penicillin allergy.

Serum sickness, erythema multiforme, fixed drug reactions, and toxic epidermal necrolysis are non-IgE-mediated penicillin reactions. Such reactions are not identified with skin testing because they are not IgE-mediated. When these reactions occur after penicillin administration, future penicillin use is contraindicated.

Question 142
You are seeing an 8-month-old infant for a health supervision visit. He was born at 28 weeks' gestation, weighed 1,200 g at birth, and has bronchopulmonary dysplasia. His only medication is furosemide, which he has been receiving for several months.

Of the following, the MOST likely expected abnormality in this infant is

a) hypercalciuria

b) hypermagnesemia

c) hypocalcemia

d) hyponatremic dehydration

e) metabolic acidosis
Answer A

Furosemide is a loop diuretic that acts at the ascending limb of the loop of Henle (LOH). Normally, approximately 20% to 25% of filtered sodium is reclaimed at this site, so blockade of sodium reabsorption results in a brisk diuresis, with urinary losses of sodium, potassium, and chloride. The blocked transporter is the Na+-K+-2Cl- channel.

In addition to direct effects on the electrolytes of this channel, loop diuretics influence calcium and magnesium transport. Calcium and magnesium are reabsorbed passively in the ascending limb of the LOH through paracellular transport as a result a gradient derived from normal sodium chloride transport. The passive reabsorption of calcium is believed to occur through a paracellular pathway that is facilitated by paracellin-1, a tight junction protein. Interruption of sodium chloride reabsorption results in impaired calcium reabsorption and consequent hypercalciuria and increased risk for nephrocalcinosis and kidney stones.

Furosemide also has an effect on the composition of endolymph in the inner ear because the Na+-K+-2Cl- transporter that is in the ascending limb of the LOH also can be found in the marginal cells of the cochlear duct of the inner ear. Furosemide induces changes in ion transport in these cells, reducing endocochlear potentials in the cells, which results in hearing loss. Ototoxicity is more likely when loop diuretics are used in high doses or are used in conjunction with other ototoxic agents such as aminoglycosides. Furosemide-induced ototoxicity usually is temporary, but can be permanent in some cases.

Patients receiving loop diuretics also may develop hypokalemia, metabolic alkalosis, and hypomagnesemia (from increased urinary losses). Abnormalities in serum calcium are not typical, despite hypercalciuria. Hypercalciuria can lead to nephrocalcinosis, which can be longstanding, even after discontinuation of furosemide. Patients receiving furosemide are at risk for dehydration, but this is typically hypernatremic dehydration; hyponatremic dehydration is more common with thiazide diuretics.

Question 98
A 16-year-old girl who has juvenile idiopathic arthritis (juvenile rheumatoid arthritis) presents with a history of chronic anemia. Her current medications include ibuprofen, methotrexate, and folic acid. Physical examination demonstrates tenderness to palpation of the upper abdomen and a left knee effusion. The stool is positive for occult blood. Results of laboratory studies include a hematocrit of 28 % (0.28), mean cell volume of 72 fL, reticulocyte count of 1 %, white blood cell count of 4.2x103/mcL (4.2x109/L), serum iron concentration of 14 mcg/dL (2.5 mcmol/L), and total iron binding capacity of 400 mcg/dL (71.6 mcmol/L). Transaminases, bilirubin, amylase, and lipase values are normal. You initiate iron therapy.

Of the following, the MOST appropriate diagnostic test at this time is

a) abdominal ultrasonography
b) abdominal spiral computed tomography scan
c) mesenteric angiography
d) radionuclide tagged red cell study
e) upper endoscopy with biopsy
Answer E
The patient described in the vignette presents with iron deficiency anemia and guaiac-positive stool, which suggest the presence of inflammation and bleeding of the gastrointestinal tract. It is unlikely that she has an acute gastrointestinal hemorrhage because she is hemodynamically stable. The differential diagnosis of chronic gastrointestinal bleeding and anemia in this patient is broad and includes Helicobacter pylori infection, celiac disease, and Crohn disease. However, her chronic use of ibuprofen points toward gastritis and ulcer disease due to chronic use of nonsteroidal anti-inflammatory drugs (NSAIDs) (ibuprofen). Upper endoscopy is indicated to establish a diagnosis of NSAID gastropathy and to exclude other conditions.

Abdominal ultrasonography, abdominal spiral computed tomography scan, mesenteric angiography, and radionuclide tagged red cell study may be useful in the evaluation of large-volume gastrointestinal hemorrhages, but they lack the sensitivity to identify gastric or duodenal ulcers. Ideally, the ibuprofen should be held for 3 to 5 days prior to the upper endoscopy to reduce the risk of bleeding from biopsies. If ulcers are identified on upper endoscopy, the ibuprofen should be discontinued and the patient treated with a proton pump inhibitor (eg, omeprazole, lansoprazole).

NSAIDs are anti-inflammatory drugs that reduce the synthesis of prostaglandins. Nonselective NSAIDs (eg, aspirin, ibuprofen, and naproxen) work by inhibiting cyclooxygenase (COX) 1 and 2; COX2 inhibitors (eg, celecoxib) preferentially bind to COX2. The nonselective agents have a higher risk of gastrointestinal and renal toxicity, and the COX2 inhibitors have a higher risk of adverse cardiovascular events in adults. It is estimated that 1% to 4% of adults taking chronic NSAIDs develop ulcers annually. Peptic ulcer disease from NSAIDs most commonly presents with bleeding or anemia. If a patient requires chronic NSAID therapy and is at risk for gastrointestinal bleeding (eg, prior history of ulcer, taking corticosteroids or anticoagulants), medical options for ulcer prophylaxis include use of a proton pump inhibitor or the synthetic prostaglandin misoprostol.

 Conscious Sedation Article

http://pedsinreview.aappublications.org/cgi/search?andorexactfulltext=and&resourcetype=1&disp_type=&sortspec=relevance&author1=&fulltext=&pubdate_year=2007&volume=28&firstpage=243
1. In obtaining informed consent for conscious, or moderate, sedation for an 8-year-old, you tell the parents

that the most likely complication is:

A. Cardiac arrhythmia.

B. Hypotension.

C. Rash.

D. Respiratory depression.

E. Tachycardia.

Answer: D

Because respiratory depression is the most likely complication associated with conscious sedation, size appropriate resuscitation equipment, including ventilation bag and mask, as well as an oxygen source, should be immediately available. Basic resuscitation medications, including naloxone (opioid antagonist)

and flumazenil (benzodiazepine antagonist), also should be on site. If only moderate sedation is being

provided, a full code cart with defibrillator may not be necessary.

Match the clinical scenario with the most likely drug.

2. Chest wall rigidity can occur when it is titrated rapidly.

3. It can cause hallucinations.

4. It is a nonanalgesic sedative that has a short half-life.

A. Chloral hydrate.

B. Fentanyl.

C. Ketamine.

D. Midazolam.
ANSWER 2. B, 3 C, 4.D
Midazolam probably is the most widely used medication for procedural distress. This potent sedative, anxiolytic, and amnestic has no analgesic effect. It has a shorter half-life than other benzodiazepines, making it an appropriate choice for most procedures. Midazolam is very useful alone to decrease anxiety for nonpainful procedures or in combination with an analgesic for painful procedures. Midazolam can be given orally, intravenously (IV), intranasally, or rectally, but the usual administration is orally or IV. Midazolam is particularly suited for procedures that are distressing but not especially painful, such as central catheter placement, voiding cystourethrography, and computed tomography scan. 
Chloral hydrate is another commonly used sedative, especially if IV access is not required. As with midazolam, it is not an analgesic medication. Also, because the efficacy and duration of action of chloral hydrate is unpredictable, midazolam is used more commonly. Chloral hydrate has a half-life of 10 hours in a toddler, necessitating a longer monitoring period than is required for drugs that have shorter half-lives, such as midazolam. Similar to midazolam, chloral hydrate is suited for nonpainful, distressing procedures. Due to its longer halflife, chloral hydrate may be particularly useful for longer procedures, such as MRI.

Fentanyl, a potent opioid analgesic, can be useful for painful procedures. Used alone, it can provide some sedation but may not offer adequate anxiolysis for a very anxious child. In these circumstances, fentanyl can be combined with midazolam. Care should be taken if higher doses of fentanyl are believed to be required

because chest wall stiffness has been described at doses greater than 5 mcg/kg. The occurrence of chest wall

rigidity also is increased with rapid titration of fentanyl. Therefore, titration should be performed in 0.5- to 1.0- mcg/kg increments, allowing at least 5 minutes between dosing increments.

Ketamine often is described as a dissociative anesthetic because it appears to block association pathways, sometimes inducing dreamlike states of mind and hallucinations before it produces a sensory blockade. Ketamine produces both analgesia and sedation at moderate doses, while usually maintaining airway tone. Due to its sympathomimetic effects, ketamine can increase heart rate and blood pressure. In addition, hallucinations are

common as the effects of the ketamine wane, a phenomenon termed “emergence hallucinations.” For this reason, midazolam often is administered in conjunction with ketamine to minimize the severity of such hallucinations. The hallucinations usually are not problematic for children younger than 8 years of age, but adolescents and adults often find them troublesome. Because ketamine also increases secretions, antisialagogue

medication such as atropine or glycopyrrolate should be given prior to ketamine administration. Ketamine most commonly is administered IV or intramuscularly (IM) but also can be administered orally or rectally. Depending on the rate of administration, doses greater than 1 mg/kg IV or 2 to 4 mg/kg IM may induce general anesthesia. Ketamine is especially useful for short, painful procedures in younger children, such as lumbar puncture, laceration repair, or central line placement

5. The most commonly used nonpharmacologic intervention for children undergoing painful procedures is:

A. Distraction

B. Guided imagery.

C. Modeling.

D. Relaxation.

E. Self-hypnosis.
ANSWER A
Many nonpharmacologic interventions have been documented to be effective for pediatric medical procedures.

These methods include imagery, hypnosis, relaxation, helpful coping self-statements, modeling, provision of information, parental presence, and distraction. Probably the nonpharmacologic technique used most frequently is distracting or diverting the child’s attention from the medical procedure and onto an alternative stimulus. Developmentally appropriate distractors include telling a favorite story, blowing bubbles, watching cartoon videos, listening to music, and playing video games. These techniques may be implemented by health professionals such as child life specialists, nurses, or physicians, but parents also can serve as “distraction coaches.” When a child life specialist is available, he or she should be considered an option for helping the patient cope with the medical procedure. However, the pediatrician can enhance the child’s ability to cope with procedure related distress in the absence of a professional who is formally trained in nonpharmacologic strategies.

Pharmacokinetic Article

http://pedsinreview.aappublications.org/cgi/search?sortspec=relevance&author1=&fulltext=&pubdate_year=2005&volume=26&firstpage=321
5. Among the following, the factor defining bioavailability of drugs administered by any route is:

A. Absorption into the circulatory system.

B. Binding to protein.

C. Distribution throughout the body.

D. Excretion in the urine.

E. Metabolism in the liver.
Answer A

Bioavailability is the fraction of drug reaching the systemic circulation following its administration

by any route. Because drugs administrated intravenously do not require an absorption process, their bioavailability is 100%.
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6. Which of the following drugs displaces bilirubin from albumin binding sites?

A. Ampicillin.

B. Penicillin.

C. Phenobarbital.

D. Phenytoin.

E. Sulfisoxazole.
Answer E
Several endogenous substances may compete for plasma protein binding sites, reducing the bound fraction of a compound in neonates. Hyperbilirubinemia, for example, reduces the protein binding for ampicillin, penicillin, phenobarbital, and phenytoin, whereas some drugs such as sulfonamides can displace bilirubin from albumin binding sites, leading to more profound neonatal jaundice.
7. In multiple-dose pharmacokinetics, the typical number of half-lives to achieve a “steady state” is:

A. 3.

B. 5.

C. 7.

D. 9.

E. 11.
Answer B
During the administration of multiple doses, the pharmacokinetics of any drug differ from those observed after a single dose. Drug administration may be repeated at intervals equal to its elimination half-life. During each dose interval, drug concentration rises and falls. However, after about five half-lives, drug elimination equals drug intake, and the rate of change in the amount of the drug in the body becomes zero. This equilibrium

is known as “the steady state,” and the time to reach it depends only on the drug’s half-life. It is independent of the dose. The concentrations observed at steady state are proportional to the dose interval and to the ratio between drug in plasma and clearance rate.
