Block 2: ID Board Review: Q & A

1. A 15-year-old girl comes to your office with the complaint of a vaginal discharge. She states that she is sexually active with a new partner and has noted a cream-colored, thin discharge. She also has had some burning with urination and vaginal itching. On pelvic examination, you note reddened labia majora and minora; a frothy, foul-smelling discharge in the vagina; and a cervix that has small erosions and petechiae. Her pregnancy test results are negative, and microscopic evaluation of vaginal secretions shows motile organisms.

Of the following, the MOST appropriate treatment is

A. azithromycin 1 g orally in a single dose

B. boric acid 600 mg capsule BID intravaginally for 14 days

C. clindamycin 300 mg BID orally for 7 days

D. fluconazole 150 mg orally in a single dose

E. metronidazole 2 g orally in a single dose

Preferred Response: E

Sexually active 15- to 19-year-olds have the highest rates of many sexually transmitted infections (STIs). Many STIs manifest as abnormal vaginal discharge in females.  Trichomoniasis, caused by the protozoan Trichomonas vaginalis, is characterized by a diffuse, malodorous, frothy, yellow-green discharge. There also can be vulvar irritation.  However, some young women have minimal or no symptoms.

Trichomoniasis is diagnosed most commonly by microscopic evaluation of vaginal secretions. As demonstrated for the young woman described in the vignette, trichomonads are seen on microscopy as motile bodies that have three to five anterior flagella and one posterior flagellum. When the wet preparation slide is evaluated immediately, microscopic sensitivity is approximately 60% to 70%. Other United States Food and Drug Administration approved tests for trichomoniasis in women include immunochromatographic capillary flow dipstick technology and a nucleic acid probe, which have greater than 83% sensitivity and greater than 97% specificity. Culture is the most sensitive and specific method of diagnosis.

T vaginalis infects the vaginal epithelium and other sites, most commonly the urethra (82.5% of cases) and periurethral glands (98% of cases). The organism almost always is transmitted sexually, although it can be transmitted through fomites.
According to the Centers for Disease Control and Prevention Sexually Transmitted Disease Treatment Guidelines, 2006, the recommended treatment regimens for trichomoniasis are single oral doses of metronidazole 2 g or tinidazole 2 g. The recommended alternative regimen is metronidazole 500 mg orally twice a day for 7 days. Alcohol use should be avoided during treatment with both of these medications. Topically applied metronidazole gel is considerably less efficacious for the treatment of trichomoniasis. Follow-up is unnecessary for men and women who become asymptomatic after treatment or who are initially asymptomatic. Sexual partners should be treated as well.  Azithromycin, boric acid, clindamycin, and fluconazole are not appropriate treatments for trichomoniasis.

2.  A 7 year-old-girl presents to your office with a 1-day history of a temperature of 38.9°C. Notable findings from her past medical history include static encephalopathy, seizure disorder, and recurrent urinary tract infections. She is receiving intermittent straight catheterization and trimethoprim-sulfamethoxazole prophylaxis. Her medications also include phenytoin, albuterol via nebulizer, ipratropium, and ranitidine. Urinalysis reveals more than 100 white blood cells per highpower field and is positive for leukocyte esterase and nitrites.

Of the following, the BEST option for oral empiric therapy pending culture results is

A. amoxicillin

B. azithromycin

C. ciprofloxacin

D. nitrofurantoin

E. trimethoprim-sulfamethoxazole

Preferred Response: C

The history of recurrent urinary tract infections (UTIs) and development of a UTI while receiving trimethoprim-sulfamethoxazole (TMP-SMX) described for the girl in the vignette raise concern for a resistant pathogen, making ciprofloxacin, a fluoroquinolone, the best option for therapy, pending culture results and sensitivity testing. Azithromycin is not indicated for treatment of UTIs. Amoxicillin and nitrofurantoin may have roles in treatment of a simple UTI but are not adequate in the possible presence of a resistant pathogen. The development of this UTI while the patient is receiving TMP-SMX prophylaxis suggests that the infecting organism is resistant to this agent.

Fluoroquinolones are derivatives of the urinary tract agent nalidixic acid that have a very broad antimicrobial spectrum, excellent oral absorption, and relatively few adverse effects.  Studies in juvenile animals demonstrated arthropathy, which initially limited their investigation and use in children. Subsequent trials and analyses of uncontrolled use of fluoroquinolones in pediatrics have documented no increased incidence of arthropathy. However, fluoroquinolone use to date generally has been associated with rapid development of resistant organisms. 
The most recent recommendations of the Committee on Infectious Diseases of the American Academy of Pediatrics suggest that fluoroquinolone use in pediatrics be restricted to situations in which the pathogen is multidrug-resistant and there is no safe and effective alternative or when parenteral therapy is not feasible and there is no effective alternative oral agent. Such situations might include UTIs caused by multidrug-resistant gram-negative rods, including Pseudomonas aeruginosa; gastrointestinal and respiratory tract infections caused by resistant gram-negative organisms; and chronic or acute osteomyelitis caused by P aeruginosa.  In addition, a fluoroquinolone may be indicated for treatment or prevention of anthrax and for treatment of mycobacterial infection with sensitive strains.

Clinicians also must be aware of potential drug interactions that may occur when fluoroquinolones are used. Antacids containing aluminum, magnesium, or calcium as well as warfarin may decrease the absorption of fluoroquinolones. Fluoroquinolones may increase caffeine concentrations or the anticoagulant effects of warfarin. Nonsteroidal anti-inflammatory drugs may potentiate the central nervous system effects of fluoroquinolones and should be used cautiously in patients receiving fluoroquinolone therapy. Fluoroquinolones also can inhibit potassium channels in cardiac tissue and increase the risk for arrhythmias associated with a prolonged QT interval. Finally, they may cause hypo- or hyperglycemia when administered to patients receiving an antidiabetes agent or insulin.

3. A 5-year-old girl presents approximately 96 hours after being bitten by a dog on her leg. Her mother states that she developed fever and swelling of the leg around the bite site over the past 12 hours. Physical examination reveals a nontoxic-appearing girl who has a temperature of 101.8°F (38.8°C) and an open wound with visible purulence and surrounding erythema.

Of the following, the MOST likely pathogen responsible for these symptoms is

A. Eikenella corrodens

B. Kingella kingae

C. Pasteurella multocida

D. Staphylococcus aureus

E. Streptococcus pyogenes

Preferred Response: D

Approximately 10% to 15% of patients who sustain a bite wound from a dog develop infection in the wound. The patient described in the vignette developed an infection 4 days after sustaining her injury and has visible purulence at the bite site. Late infections that produce purulence are usually due to Staphylococcus aureus. Infections with Pasteurella multocida can occur following an animal bite, but they usually develop rapidly (within 24 hours) and exhibit erythema, tenderness, and edema. Eikenella corrodens is associated more commonly with human than animal bites. Although dogs have been found to be colonized with group A Streptococcus (GAS), wound infections with this organism after a bite are uncommon. In addition, GAS is less likely to produce overt purulence than S aureus. Kingella kingae are found in the human oropharynx and are an important pathogen in bone and joint disease among children younger than 5 years of age.
4.  A 16-year-old girl presents to the clinic with a 6-day history of low-grade fever and cough. On physical examination, she has a temperature of 100.6°F (38.1°C) and widespread crackles throughout her lung fields. You believe she has a “walking pneumonia” caused by Mycoplasma pneumoniae.

Of the following, the MOST accurate method used to establish the diagnosis is

A. polymerase chain reaction

B. serum cold agglutinins

C. serum Mycoplasma titers

D. sputum culture

E. sputum Gram stain

Preferred Response: C

Diagnosing disease caused by Mycoplasma pneumoniae can be difficult. Although this organism can be grown in special enriched broth or agar media, it takes up to 21 days to recover.  Polymerase chain reaction tests have been developed and appear to be sensitive and specific, but they have not yet been standardized. Serum cold agglutinins is a popular test, but it is only positive in about 50% of patients who have pneumonia caused by M pneumoniae, and falsepositive results can occur due to cross-reactivity with other agents (eg, adenovirus, Epstein- Barr virus).
Commercially available kits for detecting specific M pneumoniae immunoglobulin (Ig)M and IgG antibodies currently are the most accurate diagnostic method. Although the presence of IgM antibody confirms a recent infection due to M pneumoniae, these antibodies persist in the serum for several months and may not indicate a current infection. Therefore, test results should be interpreted in conjunction with findings on the clinical history and physical examination. M pneumoniae is not detected on sputum Gram stain.
5. A 4-year-old boy who has acute myelogenous leukemia is admitted for the treatment of fever and neutropenia. He has a Broviac catheter in place. His temperature on admission is 39.3°C and absolute neutrophil count (ANC) is less than 0.1x103/mcL (0.1x109/L). No focus of infection is apparent on physical examination. After blood cultures are obtained, he is begun on treatment with piperacillin/tazobactam and gentamicin. Five days later, the cultures remain negative, ANC continues to be less than 0.1x103/mcL (0.1x109/L), and his daily maximum temperature continues to be greater than 39.3°C.

Of the following, the MOST appropriate management at this point is to

A. add amphotericin B to the antibiotic regimen

B. administer granulocyte transfusions

C. change the antibiotic regimen to meropenem and amikacin

D. continue the present antibiotic regimen

E. stop the antibiotics and obtain another culture

Preferred Response: A

Oncology patients who have persistent fever and neutropenia (Absolute Neutrophil Count < 0.5x103/mcL [0.5x109/L]), such as the boy described in the vignette, are at increased risk of invasive fungal infection. Although initial management begins with antibacterial therapy, if a focus of infection is not identified, the child remains febrile and neutropenic, and the cultures remain negative, it is appropriate to begin empiric therapy with amphotericin B after 5 to 7 days. 

Granulocyte transfusions have very limited indications and are not administered routinely to children who have fever and neutropenia. Rarely, they may be considered in severely ill patients who have neutropenia and fungal or gram-negative sepsis. Although consideration of a resistant bacterial infection is reasonable for this patient, in the absence of an isolate, the risk of fungal infection is considered greater and, thus, the addition of antifungal therapy is recommended. After 5 to 7 days of persistent fever and neutropenia, the risk of untreated infection warrants the addition of amphotericin B, not just continuing the same antibiotics.  Similarly, although it might be logical to consider stopping antibiotics and obtaining another culture, the risk of invasive infection is sufficiently great that such an action is not considered safe.

Amphotericin B is active against a broad array of fungi, including Candida, Aspergillus, Zygomycetes, Histoplasma, and Coccoides immitis. The drug is administered in one daily dose of 0.5 to 1 mg/kg per day over several hours or longer. Primary toxicities include febrile reactions, hypokalemia, and nephrotoxicity. Liposomal preparations of amphotericin are equally efficacious and less nephrotoxic than the standard product, but their increased costs limit their use to select patients who have renal dysfunction.

6. A 10-year-old boy was bitten by a dog 2 days ago while visiting relatives in rural Mexico. He was playing outside with his cousin when a stray dog suddenly ran up and bit him on the arm. After the incident, the dog ran off and could not be found. His mother washed the wound with soap and water, but no other medical attention was sought at that time. Physical examination today reveals a moderately deep bite wound on the boy’s right forearm that is erythematous, mildly indurated, and tender, with seropurulent drainage. You prescribe appropriate antibiotic therapy.

Of the following, the MOST appropriate postexposure prophylaxis regimen for this patient is

A. rabies immune globulin alone

B. rabies immune globulin and rabies vaccine

C. rabies immune globulin and tetanus vaccine

D. rabies vaccine and tetanus vaccine

E. rabies vaccine alone

Preferred Response: B

Infection with the rabies virus produces an acute illness that has rapidly progressive central nervous system findings, including anxiety, dysphagia, seizures, and encephalitis that, in most cases, progresses to death. Postexposure prophylaxis for rabies is recommended for all persons: 1) bitten by wild mammalian carnivores, bats, or domestic animals that may be infected and 2) who report an open wound, scratch, or mucous membrane that has been contaminated with saliva or other potentially infectious material from a rabid animal or human. 
Prophylaxis should be initiated as soon as possible after bites by known or suspected rabid animals. The goal of postexposure prophylaxis is to prevent virus from entering neural tissue. Prompt local treatment of the wound is critical. All wounds should be flushed thoroughly and cleaned with soap and water. If possible, wounds should not be sutured. The need for tetanus prophylaxis and antibiotic therapy also should be considered. After wound care is completed, concurrent use of passive (human rabies immune globulin) (HRIG) and active (rabies vaccine) immunoprophylaxis is required for optimal therapy. Prophylaxis should begin as soon as possible after exposure, ideally within 24 hours, but prophylaxis still should be initiated if indicated, regardless of the interval between exposure and initiation of therapy. 
Therefore, the boy described in the vignette should receive both HRIG and rabies vaccine. HRIG should be used concomitantly with the first dose of vaccine for postexposure prophylaxis. If vaccine is not available immediately, HRIG should be given alone and immunization started as soon as possible. Similarly, if HRIG is not available immediately, vaccine should be administered and HRIG given if it can be obtained within 7 days after initiating immunization. If administration of both vaccine and HRIG is delayed, both should be used regardless of the interval between exposure and treatment.

The recommended dose of HRIG is 20 IU/kg. As much of the dose as possible should be used to infiltrate the wound, if present. The remainder is administered intramuscularly. A 1.0-mL dose of rabies vaccine is given intramuscularly in the deltoid region or the anterolateral aspect of the thigh on the first day of postexposure prophylaxis, and repeated doses are provided on days 3, 7, 14, and 28 after the first dose for a total of five doses.  HRIG or rabies vaccine alone or in combination with tetanus vaccine is inadequate postexposure prophylaxis.

7.  A 14-year-old girl presents to the emergency department with a 2-day history of fever and a rash. The rash has been progressive, and now her mouth and eyes hurt. Upon further questioning, she reports that she was started on an antibiotic 7 days ago for some complaints of dysuria, but she does not remember its name. Physical examination reveals a moderately toxic-appearing female whose temperature is 102.6°F (39.2°C), respiratory rate is 25 breaths/min, heart rate is 105 beats/min, and blood pressure is 105/70 mm Hg. Her bulbar conjunctivae are erythematous, and she has some early bullous lesions developing in her mouth.  She has right upper quadrant tenderness and multiple target lesions on her chest, abdomen, arm, back, upper thighs, buttocks, and face.

Of the following, the antimicrobial agent that is MOST likely to be associated with these clinical findings is

A. amoxicillin

B. azithromycin

C. cefdinir

D. clindamycin

E. trimethoprim-sulfamethoxazole

Preferred Response: E

Stevens-Johnson syndrome, the condition described in the vignette, may be caused by infectious agents (eg, Mycoplasma pneumoniae, herpes simplex virus) or medications such as nonsteroidal anti-inflammatory agents (eg, ibuprofen, salicylates), anticonvulsants (eg, phenytoin, carbamazepine), and other antimicrobial agents (eg, trimethoprim-sulfamethoxazole [TMP-SXT], cephalosporins). 
Although generally well tolerated, TMP-SXT has several adverse effects. From 3% to 8% of patients may experience mild gastrointestinal symptoms, including nausea, vomiting, anorexia, diarrhea, glossitis, and stomatitis. Approximately 3% to 4% of patients who receive TMP-SXT develop skin lesions. These drug eruptions include

maculopapular rashes, urticaria, pruritus, photodermatitis, exfoliative dermatitis, erythema multiforme, toxic epidermal necrolysis, and Stevens-Johnson syndrome. 
Although any of the antimicrobial agents listed in the vignette (eg, amoxicillin, azithromycin, cefdinir, clindamycin) can cause these skin reactions, sulfa-containing agents such as TMP-SXT most commonly are responsible. Patients infected with the human immunodeficiency virus and taking TMP-SXT for Pneumocystis prophylaxis also are at increased risk for the development of such reactions. Bone marrow suppression can occur with prolonged administration of TMP-SXT, resulting in pancytopenia, agranulocytosis, anemia, or thrombocytopenia. TMP-SXT also competes with bilirubin for plasma protein binding sites and is not recommended for infants younger than 2 months of age. TMP-SXT can potentiate the effects of warfarin, phenytoin, methotrexate, and oral hypoglycemic agents, leading to bleeding, phenytoin toxicity, severe pancytopenia, and hypoglycemia, respectively. The half-life of digoxin also is increased, resulting in elevated concentrations. Oral contraception metabolism can be accelerated when these medications are administered in conjunction with TMP-SXT, leading to ineffective contraception.

TMP-SXT is recommended as first-line therapy for acute, uncomplicated urinary tract infections; urinary tract prophylaxis; selected bacterial gastrointestinal infections (eg, Shigella); and for treatment and prophylaxis of Pneumocystis infections. The use of amoxicillin for the empiric treatment of urinary tract infections is limited due to drug resistance among Escherichia coli. Although cefdinir has very good activity against most community-acquired isolates of E coli and other gram-negative organisms, its use is often cost prohibitive. Clindamycin should be used only in certain situations (eg, when the isolated organism is Staphylococcus aureus), and azithromycin is not indicated for the treatment of urinary tract infections.
8.  A 14-year-old girl presents to your emergency department for evaluation of a 3-week history of progressive episodes of coughing spasms. She reports several episodes of posttussive vomiting and difficulty sleeping at night. She denies night sweats or weight loss and says she was previously well. She does not take any medications.

Of the following, the MOST important additional information to obtain is a history of

A. gastroesophageal reflux disease

B. international travel over the past year

C. pet or animal exposures

D. spelunking trips in the last 6 months

E. vaccinations received since 11 years of age

Preferred Response: E

The progressive paroxysmal cough progressing over 3 weeks accompanied by posttussive vomiting reported by the girl in the vignette is typical for adolescent pertussis. The duration of disease is 6 to 10 weeks, and complications in adolescents and adults may include sleep disturbances, secondary pneumonia, and vomiting. Immunity to pertussis wanes 6 or more years after vaccination, which makes adolescents and adults susceptible after completing the recommended childhood pertussis vaccine series at 4 to 6 years of age. In recognition of the increased occurrence of pertussis in this age range and with the demonstrated safety and efficacy of attenuated acellular pertussis booster vaccines (ie, tetanus toxoid, reduced diphtheria toxoid, acellular pertussis [Tdap]), the Advisory Committee on Immunization Practices of the Centers for Disease Control and Prevention recommended in 2005 that a single dose of Tdap be administered at the routine 11- to 12-year-old health supervision visit. A single dose of Tdap also should be administered more than 5 years after the last tetanus toxoid, reduced diphtheria toxoid (Td) dose for individuals up to 64 years of age. In high-risk situations, the dose can be administered as soon as 2 years after the last Td vaccination. Accordingly, determining whether the girl in the vignette has received a dose of Tdap since 11 years of age would help confirm the suspicion of pertussis.

The most common signs and symptoms of gastroesophageal reflux are heartburn, regurgitation, and dysphagia, not primarily coughing spasms. A history of international travel might help support concerns of exposure to tuberculosis. In addition, such travel might increase the individual’s exposure to other respiratory agents such as influenza (based on seasonality and hemisphere) and other vaccine-preventable diseases such as pertussis, but supporting the diagnosis of pertussis would be better aided by knowing the history of Tdap immunization. A number of respiratory infections can be transmitted to people from pets or animals (eg, Q fever, Bordetella bronchiseptica), but these infections are much less common than pertussis and are not as consistent with the clinical illness described. Spelunking (or caving) in areas of the eastern and central United States may increase the risk for exposure to histoplasmosis from bird or bat droppings in the caves. Clinically, histoplasmosis in the healthy host usually is asymptomatic. Acute pulmonary histoplasmosis presents with more of an influenza-like illness that resolves over 2 days to 2 weeks.

9.  The nurse caring for a 5-day-old infant you have hospitalized calls your office to report that the infant’s blood culture is growing gram-positive rods. You admitted the infant to the hospital because of a rectal temperature of 102.0°F (38.9°C) measured by his mother at home.

Of the following, the MOST likely pathogen is

A. Enterococcus sp

B. Escherichia coli

C. Listeria monocytogenes

D. Proteus mirabilis

E. Staphylococcus epidermidis

Preferred Response: C

Listeria monocytogenes is a small, motile, gram-positive rod. Three major serotypes of Listeria infect humans: 1a, 1b, and 4b. Infections in the newborn result from asymptomatic fecal or vaginal carriage in pregnant women, with the organism colonizing the baby during passage through the birth canal. Although bacterial infections due to group B Streptococcus and gramnegative organisms such as Escherichia coli or Klebsiella pneumoniae are more common, neonatal sepsis and meningitis due to Listeria represent a major risk to the neonate, especially in certain geographic regions of the United States (eg, the southwestern area).
Illness with Listeria can present as early-onset disease (from birth to 7 days) or late-onset disease (>7 days after birth). The typical characteristics of early-onset infections are bacteremia or pneumonia and preterm birth; late-onset disease usually results in meningitis. For older infants and children, listerial infection is associated with ingestion of contaminated foods; unpasteurized milk, soft cheese, and prepared meats (eg, hot dogs, deli meats) are the sources of many infections. Most of these infections present with fever, malaise, headache, gastrointestinal tract symptoms, or back pain. Bacteremia and meningitis also can occur.
Proteus mirabilis and E coli are gram-negative rods, and Enterococcus sp and Staphylococcus

epidermidis are gram-positive cocci.
10.  You are evaluating a 5-year-old boy who has acquired immunodeficiency syndrome and whose recent CD4 percentage is 18%. He presents today with a 5-day history of a temperature to 38.9°C, increased work of breathing, and cough. His mother states that he is normally very active but over the past 2 days has been having a problem catching his breath just walking to the bathroom. Physical examination shows a tired-appearing boy in mild respiratory distress. He has a temperature of 38.4°C, respiratory rate of 28 breaths/min, some mild nasal flaring, moderate intercostal retractions, and scattered crackles at the lung bases bilaterally. Oxygen saturation by pulse oximetry on room air is 88%, and an arterial blood gas reveals a Pao2 of 60 mm Hg. A chest radiograph demonstrates bilateral perihilar infiltrates.

Of the following, the MOST appropriate antimicrobial agent to start is

A. azithromycin

B. cefotaxime

C. clindamycin

D. trimethoprim-sulfamethoxazole

E. vancomycin

Preferred Response: D

The child described in the vignette presents with classic signs and symptoms of Pneumocystis jiroveci (formerly Pneumocystis carinii) pneumonia. This pathogen is an important cause of pulmonary infections in immune-compromised patients. Characteristic signs and symptoms include dyspnea at rest, tachypnea, nonproductive cough, fever, and hypoxia with an increased oxygen requirement. The intensity of the signs and symptoms can vary, and onset may be acute and fulminant. Chest radiographs frequently demonstrate diffuse bilateral interstitial or alveolar disease. Pneumocystis pneumonia is diagnosed definitively by demonstrating the presence of the organism in lung tissue or respiratory secretions. The mortality rate in immunocompromised patients ranges from 5% to 40% if treated and approaches 100% if untreated. Treatment should not be delayed until a definitive diagnosis is established in an immunocompromised patient who has a clinically compatible illness.

Trimethoprim-sulfamethoxazole is the drug of choice for therapy of a Pneumocystis infection. It also is used as prophylaxis for children whose CD4 percentage is less than 15%.  Azithromycin, cefotaxime, clindamycin, and vancomycin have no activity against P jiroveci.  Patients who are unable to tolerate trimethoprim-sulfamethoxazole or who have severe disease and do not respond to trimethoprim-sulfamethoxazole after 5 to 7 days may be treated with intravenous pentamidine as an alternate agent.

In pediatrics, the sulfonamide agents alone have several uses. They may be used in the treatment of acute urinary tract infections, inflammatory bowel diseases, burns, umbilical cord care, vaginitis, nongonococcal urethritis due to Chlamydia, toxoplasmosis, and bacterial conjunctivitis. Trimethoprim-sulfamethoxazole remains the drug of choice for susceptible isolates in the treatment of urinary tract infections; prevention and treatment of P jiroveci infections in immunocompromised patients; and gastroenteritis due to Salmonella, Shigella, and Isospora belli. It also can be used in the treatment of upper respiratory tract infections (eg, otitis media, sinusitis, pneumonitis) due to sensitive organisms, although it is not the first-line antimicrobial agent for these infections. Trimethoprim-sulfamethoxazole also is effective in the treatment of infections caused by Stenotrophomonas maltophilia, Burkholderia cepacia, Brucella, and methicillin-resistant Staphylococcus aureus.

11.  A 4-year-old boy who recently emigrated from Central America is brought to your clinic because of 2 weeks of colicky abdominal pain that recently has worsened. His vital signs are normal, and he is afebrile. Physical examination reveals mild diffuse tenderness, but there is no rebound or guarding. After your examination, he has an episode of vomiting. Examination of the vomitus reveals long, slim objects that resemble worms.

Of the following, the BEST treatment choice is

A. albendazole

B. iodoquinol

C. metronidazole

D. praziquantel

E. voriconazole

Preferred Response: A

Ascariasis is caused by infestation with the roundworm Ascaris lumbricoides. It occurs most commonly in tropical regions and areas that have poor sanitation, although many cases also occur in the United States each year. Adult worms live in the small intestine and produce eggs that are excreted in the stool into the soil. Infestation occurs when the eggs in the contaminated soil are ingested. Larvae pass from the small intestine into the bloodstream, traveling to the liver and lungs. They migrate from the lung to the pharynx, where they are swallowed. The worms mature in the small intestine, where they produce their eggs, completing the cycle.

Many patients who have ascariasis are asymptomatic, but symptoms such as nonspecific gastrointestinal complaints and abdominal pain can occur, as described for the boy in the vignette. Intestinal obstruction and symptoms related to the migration of the larvae, such as obstructive jaundice and peritonitis, also may be seen. Adult worms may pass from the rectum, nose, or mouth if there is heavy worm burden. The diagnosis is made by seeing either ova on microscopic stool examination or the adult worm itself, as described for the boy in the vignette.

Treatment of ascariasis that is not associated with intestinal obstruction consists of a single dose of either albendazole or pyrantel pamoate or a 3-day course of mebendazole. Intestinal obstruction may require treatment with piperazine citrate solution or, rarely, surgical intervention.  Iodoquinol is a luminal amebicide that is effective for the treatment of asymptomatic amebic cyst excreters, and metronidazole is the drug of choice for patients who have symptomatic amebiasis as well as giardiasis. Neither is appropriate for the treatment of ascariasis.

Praziquantel is useful for the treatment of liver fluke infestations, schistosomiasis, and tapeworm infestations. Voriconazole is an intravenous or oral medication used in the treatment of fungal infections.

12. You are evaluating a 12-year-old girl who has a 1-month history of daily fevers (up to 104ºF [40°C]), cervical adenopathy, severe malaise, headache, and lower back pain. She lives at home with her parents and two sisters, all of whom have been well. She has a 5-year-old cat and two birds for pets. Six months ago, she spent 2 weeks visiting relatives who live on a ranch in Mexico where she learned to milk the cows, feed the pigs and chickens, and ride horses. She also sampled the local cuisine. Physical examination reveals a febrile, tired-appearing girl who is having rigors. She has diffuse 1 x 1-cm nontender cervical adenopathy, with splenomegaly and tenderness to palpation of her lower back. Her white blood cell count is 4.9x103/mcL (4.9x109/L) with 31% polymorphonuclear leukocytes, 15% band forms, 48% lymphocytes, and 6% monocytes; erythrocyte sedimentation rate is 70 mm/hr; and C-reactive protein concentration is 6.8 mg/dL.

Of the following, the MOST likely diagnosis is

A. brucellosis

B. cat-scratch disease

C. Epstein-Barr virus mononucleosis

D. leptospirosis

E. toxocariasis

Preferred Response: A

Zoonoses are a group of diseases caused by a diversity of pathogenic microorganisms that ordinarily reside and cause disease in nonhuman animals. The defining criteria for a zoonotic disease are that they have a vertebrate reservoir exclusive of humans and that they are transmitted by an agent directly to people from products derived from the host animal or through an arthropod intermediate. 
The findings described for the patient in the vignette are consistent with brucellosis, which she probably acquired from the animals with which she had contact on the ranch. Toxocariasis usually is characterized by cough, leukocytosis, and eosinophilia. Leptospirosis is an acute febrile illness associated with nonpurulent conjunctivitis, headache, myalgias of the calf and lumbar regions, aseptic meningitis, uveitis, muscle tenderness, and rash. Epstein-Barr virus mononucleosis usually involves exudative pharyngitis, lymphadenopathy, and atypical lymphocytosis. 
The patient has no history of being scratched or bitten by her cat, and cat-scratch disease is transmitted most commonly by kittens or young cats.
13.  As you are leaving the supermarket, the cashier tells you that she is worried because her child recently had a positive tuberculin skin test. She had to take him to the health department for skin testing because he had been in contact with her father, who recently was diagnosed with active pulmonary tuberculosis. They told her that the boy’s skin test was positive at "25," but his chest radiograph was normal. She is concerned because the doctor told her that the case is a little unusual because of the type of tuberculosis her father has. She asked the physician at the health department to write it down, and she hands you a piece of paper that says "INH resistant." The mother asks you what type of medication her boy should receive.

Of the following, the MOST appropriate antituberculous agent to prescribe for this boy is

A. ciprofloxacin

B. ethambutol

C. isoniazid

D. pyrazinamide

E. rifampin

Preferred Response: E

With a positive tuberculin skin test, a negative chest radiograph, and no indications of active disease, the patient described in the vignette meets the classification of a latent tuberculosis infection (LTBI). LTBI usually is treated with isoniazid (INH) once daily for 9 months, but when the source case is known to have INH resistance, this agent should not be used. Instead, a 6-month course of rifampin is recommended. An exception to this approach would be if the source case was known to be resistant to both INH and rifampin, in which case a tuberculosis expert should be consulted to determine the best course of treatment. Ciprofloxacin, ethambutol, and pyrazinamide are used in combination with other antituberculous agents for the treatment of active tuberculous disease; they are not indicated for monotherapy in treating LTBI.
Although usually very well tolerated, patients who receive rifampin should be aware of possible adverse effects. Urine, tears, and saliva change to a reddish-orange color, which may stain clothes or contact lenses. Rifampin therapy also may be associated with mild "flulike" symptoms (eg, myalgias) that resolve with continued therapy. 
Rifampin also induces cytochrome P-450 activity and, therefore, decreases the half-life of medications such as

warfarin, digoxin, thyroxine, oral contraceptives, and some antimicrobial agents (eg, chloramphenicol), making them less effective. When rifampin is used in combination with INH patients are twice as likely to develop hepatitis as are patients treated with rifampin in combination with other antituberculous medications. Thrombocytopenia and leukopenia both have been associated with rifampin therapy exceeding 1 month's duration.

15.  A 4-year-old boy presents to your office for evaluation of a fluctuant axillary lymph node that has been present for 3 weeks. He was seen at an urgent care clinic 2 weeks ago, where he was prescribed cephalexin, but his condition has not improved. You ascertain no pertinent findings in his past medical history. He attends preschool 5 half-days per week. The family has a 12-year-old cat, a 3-month-old kitten, and an iguana. On physical examination, the child appears in no acute distress and has a temperature of 39.0°C. There are no unusual findings except for a 4-cm fluctuant right axillary lymph node with overlying erythema and a small red papule above the right wrist.

Of the following, the test MOST likely to confirm the diagnosis is a(n)

A. antistreptolysin O titer

B. Bartonella henselae serology

C. culture of lymph node aspirate

D. Toxoplasma serology

E. tuberculin skin test

Preferred Response: B

Lymphadenopathy can be caused by bacteria (eg, Staphylococcus aureus or group A Streptococcus), mycobacteria, fungi, and viruses. In certain instances, malignancies (eg, lymphoma or leukemia) also are part of the differential diagnosis. However, infection is more likely in a child who has fever and an erythematous, fluctuant lymph node. A history of pet or animal exposures, travel, and ill contacts may help guide further evaluation of the child who has lymphadenitis.
The history of a kitten at home combined with the finding of a fluctuant axillary adenitis and a distal papule described for the boy in the vignette are most suggestive of cat-scratch disease.  Bartonella henselae, the etiologic agent of cat-scratch disease, commonly colonizes kittens younger than 1 year of age; it is less frequent in older cats. Specific immunoglobulin G and M antibodies against B henselae may help confirm the diagnosis. If a lymph node biopsy were performed, a Warthin-Starry silver stain also may confirm the diagnosis, but biopsy generally is not indicated in uncomplicated disease. Cat-scratch adenitis is self-limited in the otherwise healthy host, although it may take months to resolve. B henselae demonstrates in vitro sensitivity to a number of antibiotics, and for immune-compromised hosts who may experience more disseminated disease, treatment with azithromycin, erythromycin, trimethoprimsulfamethoxazole, rifampin, or gentamicin may be beneficial.

Toxoplasma gondii is an intracellular parasite that undergoes sexual maturation in cats and can be found in the feces of 30% to 40% of domestic cats. Human infection, however, most often is acquired through ingestion of raw or undercooked contaminated meat or contact with soil contaminated with Toxoplasma cysts. Daily changing of cat litter boxes prevents maturation of cysts and infection from this source. The risk of Toxoplasma infection from direct exposure to domestic cats is not established, but likely is low. Furthermore, Toxoplasma infection in a healthy host is generally asymptomatic. If adenopathy occurs, it is generally bilateral, nontender and not associated with fever or fluctuance. Cervical rather than axillary nodes are more commonly affected. The infection generally is diagnosed by specific serologic testing.  

Aspiration of a fluctuant lymph node may relieve discomfort and can help in identifying bacterial pathogens, but B henselae serology is the preferred diagnostic test for cat-scratch disease for this boy.   An antistreptolysin O titer may give evidence of a recent group A streptococcal infection, but it is not a primary diagnostic test for acute streptococcal infection. A tuberculin skin test may be reactive in tuberculous adenitis or weakly reactive (5 to 10 mm of induration) in atypical mycobacterial adenitis. Mycobacterial adenitis generally is cervical and would not account for the papule above the child’s wrist. Iguanas and other lizards may transmit Salmonella, but that is not a cause of lymphadenitis, as described for this boy.
Zoonoses, animal diseases that are transmitted to people, are a consideration in people who have pets. Children are at greatest risk because they are likely to have close contact with their pets. Dogs and cats are the most common pet animals, but lizards, birds, and other exotic pets also can transmit infections. Thus, a history of animal exposure(s) may be helpful, as in this case. Zoonotic infections may be transmitted by animal bites or saliva (eg, Pasteurella multocida from cats and dogs, rabies), fecal transmission (eg, Salmonella, Campylobacter, parasites), direct contact (eg, ringworm), or respiratory secretions (eg, Coxiella burnetii, Bordetella bronchiseptica).

Children who attend child care may be at increased risk of exposure to a number of pathogens, including group A Streptococcus and community-acquired methicillin-resistant Staphylococcus aureus. They also have higher rates of respiratory viral infections and resistant pathogens associated with otitis media.

15.  A 15-year-old boy presents to the emergency department with a 5-day history of fever, nausea, and severe abdominal pain. He also reports malaise and diffuse myalgias. He is admitted to the surgical service for evaluation of possible appendicitis. You are called for consultation because on the day after admission, a papular rash appeared, beginning on his wrists and ankles and extending centrally.  Five days ago he had returned from a Boy Scout camping trip to the Ozark Mountains in Arkansas.

Of the following, the MOST appropriate choice for initial antibiotic therapy pending results of laboratory studies is

A. azithromycin

B. cefotaxime

C. ciprofloxacin

D. doxycycline

E. penicillin

Preferred Response: D

The prodromal symptoms of fever, nausea, malaise, myalgias, and severe abdominal pain followed by development of a distal rash that spreads centrally in the boy described in the vignette, who has been camping in the Ozark Mountains in Arkansas, are most consistent with the diagnosis of Rocky Mountain spotted fever (RMSF). 
Tetracyclines, particularly doxycycline, are the drugs of choice for treating RMSF, even in children (doxycycline 100 mg bid or 2.2 mg/kg per dose bid orally or intravenously). The optimal duration of therapy is not known, but general guidelines are to treat for a minimum of 5 to 7 days and at least 3 days after the fever resolves.

Treatment within the first 5 days of illness is associated with a good outcome. Later treatment may be associated with progressive disseminated intravascular coagulation. Although tetracyclines generally are not recommended in children younger than 8 years of age, the risk of dental staining from a short course of doxycycline is very low, and there are no good alternatives for treatment of RMSF.

Chloramphenicol is considered an alternative agent for the treatment of RMSF, but it is not available orally in the United States and has potentially significant hematologic toxicities. In addition, it may not be as effective as tetracyclines in the treatment of RMSF.  The Red Book also lists fluoroquinolones, which include ciprofloxacin, as a possible alternative choice of therapy of RMSF. Although in vitro data suggest sensitivity for these agents, clinical data in RMSF are lacking. Azithromycin, cephalosporins, and penicillins are not active against Rickettsia rickettsii.
16.  A 6-month-old male infant was treated for congenital syphilis at 2 weeks of age with 14 days of intravenous penicillin. At the time of his diagnosis, physical examination demonstrated only hepatosplenomegaly. Laboratory evaluation showed a rapid plasma reagin of 1:16, a negative cerebrospinal fluid VDRL result, and a positive fluorescent treponemal antibody absorption result.

Of the following, the MOST appropriate test to determine if the patient has been treated successfully is

A. blood culture

B. cerebrospinal fluid culture

C. cerebrospinal fluid VDRL

D. dark field analysis of nasal swab

E. rapid plasma reagin

Preferred Response: E

Of the congenital infections (eg toxoplasmosis, herpes, syphilis, human immunodeficiency virus infection, and cytomegalovirus infection), syphilis is the disease for which follow-up serologic testing is indicated to define disease activity and assess response to therapy. The nonspecific nontreponemal reaginic antibody tests for syphilis (Venereal Disease Research Laboratory [VDRL], rapid plasma reagin [RPR], automated reagin test [ART]) are performed rapidly and provide quantitative results that help to define disease activity and monitor response to therapy.
The specific treponemal test antibody titers (fluorescent treponemal antibody absorption test [FTA-ABS], Treponema pallidum hemagglutination assay [TPHA], and microhemagglutination assay-Treponema pallidum [MHA-TP]) correlate poorly with disease activity and should not be used to assess response to therapy. Indeed, these specific treponemal test results may remain positive despite effective treatment.

All patients who have early or congenital syphilis should have repeat quantitative nontreponemal tests performed at 3, 6, and 12 months after therapy. An adequate response to therapy is indicated by a fourfold decrease in RPR titer or a titer that becomes nonreactive.
Nontreponemal antibody titers should decrease by 3 months of age and be nonreactive by 6 months of age if the infant was infected and treated adequately or was not infected and initially seropositive because of transplacentally acquired maternal antibody. For infants treated after the neonatal period, the serologic response after therapy may be slower.
Blood culture and cerebrospinal fluid culture are not helpful in assessing response to therapy because T pallidum is not grown in culture. Repeat cerebrospinal VDRL is not helpful if the initial result is negative and the patient is asymptomatic. Dark field analysis may be helpful in initially diagnosing the patient if spirochetes are present, but it is not useful in assessing the response to therapy.

17.  A 17-year-old young man comes to the clinic in the juvenile detention center with a penile discharge. He has no other symptoms. He was tested 1 week ago at a sexually transmitted infections clinic, and results of the rapid urine testing by nucleic acid amplification are positive for Neisseria gonorrhoeae and negative for Chlamydia trachomatis.

Of the following, the MOST appropriate treatment regimen is

A. benzathine penicillin G 2.4 million units intramuscularly in a single dose

B. ceftriaxone 125 mg intramuscularly in a single dose

C. ciprofloxacin 500 mg orally in a single dose

D. ofloxacin 400 mg orally in a single dose

E. spectinomycin 2 g intramuscularly in a single dose

Preferred Response: B

Gonorrhea is the second most commonly reported notifiable disease in the United States.  Although the Centers for Disease Control and Prevention (CDC) Sexually Transmitted Diseases Treatment Guidelines, 2006, recommended treating uncomplicated gonococcal infections of the cervix, urethra, and rectum with either ceftriaxone, cefixime, ciprofloxacin, ofloxacin, or levofloxacin as single-dose therapy, in April 2007, the CDC issued an update to the guidelines, indicating that fluoroquinolones no longer are recommended for the treatment of gonococcal infections. 
Current recommendations for uncomplicated gonococcal infections of the cervix, urethra, and rectum include ceftriaxone 125 mg intramuscularly or cefixime 400 mg orally, both in a single dose, plus treatment for chlamydia if chlamydial infection has not been ruled out.
These recommendations apply to all adult and adolescent patients, regardless of travel history or sexual behavior.

Alternative regimens include spectinomycin 2 g in a single intramuscular dose or parenteral cephalosporin single-dose regimens, including ceftizoxime 500 mg intramuscularly, cefoxitin 2 g intramuscularly with probenecid 1 g orally, or cefotaxime 500 mg intramuscularly. Spectinomycin is recommended for persons who have penicillin or cephalosporin allergies. Benzathine penicillin is not recommended due to increased resistance to this drug.
18.  You are conducting prenatal counseling with a 30-year-old mother of two healthy children. She is 34 weeks pregnant and asks you about potential newborn problems for her soon-to-be delivered infant, reminding you that her last child was treated for early-onset group B streptococcal (GBS) infection.

Of the following, your MOST likely reply is that

A. antibiotic treatment during pregnancy will eradicate maternal GBS

B. both the mother and her newborn will require treatment

C. intrapartum chemoprophylaxis is indicated

D. previous GBS infection has no bearing on this pregnancy

E. urinary tract infection with GBS is uncommon

Preferred Response: C

Group B streptococcal (GBS) infection remains a concern for newborns around the world because from 10% to 30% of women of childbearing age are asymptomatic carriers of GBS. In the last decade, the incidence of early-onset GBS infection has been reduced with the use of antepartum screening strategies and intrapartum antibiotic prophylaxis (IAP). In addition to screening positive for GBS at 35 to 37 weeks’ gestation, significant historical features in risk ascertainment include the occurrence of a GBS urinary tract infection during the present pregnancy or the birth of a previous infant who experienced early-onset GBS infection, as described for the mother in the vignette. Penicillin remains the drug of choice for IAP. Two or more doses should be administered intravenously (IV) at least 4 hours apart prior to delivering an appropriately identified at-risk woman to attain optimal penetration into the amniotic fluid and delivery to the fetus.
Although a 10- to 14-day course of ampicillin may reduce positive maternal GBS culture results, it does not eradicate the organism, and cultures return positive within days after ceasing antibiotics. When used appropriately, maternal IAP with two doses of IV penicillin at least 4 hours prior to delivery reduces the incidence of early-onset GBS infection, and treating the infant is not necessary. Urinary tract infection with GBS is not uncommon in GBS-positive women and may be associated with preterm labor.

19.  You are evaluating an 8-year-old boy who has acute lymphoblastic leukemia and is in septic shock caused by Klebsiella pneumoniae. The antibiotic susceptibilities for the organism reveal that it is resistant to ampicillin, cefazolin, ceftriaxone, and gentamicin.

Of the following, the MOST appropriate antibiotic to use in this patient is

A. cefuroxime

B. clindamycin

C. meropenem

D. penicillin G

E. piperacillin

Preferred Response: C

Imipenem and meropenem are carbapenems, a type of beta-lactam antibiotic that has a very broad antibacterial spectrum of activity. These agents are beta-lactamase-stable and bind with high affinity to the penicillin-binding proteins of gram-positive and gram-negative bacteria.  Imipenem is slightly more active against gram-positive bacteria than meropenem; meropenem is slightly more active against gram-negative aerobic organisms. 
Both have excellent activity against aerobic hemolytic streptococci, Streptococcus pneumoniae (including resistant strains), methicillin-susceptible S aureus and S epidermidis, Listeria sp, and Bacillus sp. Penicillinsusceptible strains of Enterococcus faecalis are susceptible to imipenem (bacteriostatic), but resistant to meropenem. As a class, carbapenems also are highly active against Neisseria gonorrhoeae and N meningitidis, Haemophilus influenzae and other Haemophilus sp, Morganella sp, Proteus sp, most Enterobacteriaceae, Citrobacter sp, Enterobacter sp, Providencia sp, Pseudomonas sp, and most anaerobic species, including anaerobic gram-positive cocci. They

also are active a against Nocardia sp and Actinomyces sp.  
Carbapenems are useful for the treatment of a wide variety of infections. Imipenem and meropenem are most appropriate for treatment of infections caused by cephalosporin-resistant Enterobacteriaceae, especially Serratia marcescens, Providencia sp, C freundii, and Enterobacter sp; as empiric therapy for serious infections in patients previously treated with multiple antibiotics; as single agents in the treatment of febrile neutropenia; and as treatment for polymicrobial and nosocomial infections. 
Thus, meropenem is appropriate therapy for the boy described in the vignette, who is infected with a multiple drug-resistant strain of Klebsiella pneumoniae (a gram-negative organism) that is resistant to the cephalosporins (including the third-generation cephalosporins).

An infrequent adverse effect of imipenem (<1%) is seizures. This effect has been reported in patients receiving very high doses who have underlying central nervous system pathology and in patients who have decreased renal function in whom the dose has not been adjusted.  Seizures are not a major problem with meropenem, even in patients being treated for meningitis. 

Cefuroxime is a second-generation cephalosporin to which the organism infecting the patient in the vignette is resistant. Clindamycin only has activity against gram-positive organisms.  Because the K pneumoniae strain is resistant to ampicillin, it also is resistant to penicillin G. The antibiotic resistance pattern of the identified pathogen indicates that one of its major resistance mechanisms is the production of extended-spectrum beta-lactamases, which are enzymes that hydrolyze many different penicillins and cephalosporins. Because of the production of these enzymes, piperacillin is not an effective treatment option.

20.  You are speaking to a group of neonatal nurses about the laboratory methods that can be used to make the diagnosis of human immunodeficiency virus infection/acquired immune deficiency syndrome in high-risk infants.

Of the following, the test that is MOST likely to confirm the diagnosis is

A. cord blood culture

B. DNA polymerase chain reaction

C. neonatal specific immunoglobulin

D. p24 antigen

E. RNA polymerase chain reaction

Preferred Response: B

Diagnosing human immunodeficiency virus (HIV) infection in neonates and infants, especially in the perinatal period, is complicated by the prolonged persistence of maternal antibody following delivery. Standard serologic tests for the detection of HIV are not reliable until infants are approximately 18 months of age. In the neonatal period, infected infants produce only small amounts of HIV-specific immunoglobulin G antibodies to a restricted number of antigens, and these antibodies are obscured by maternal antibody, making them very difficult to measure.

The preferred test for the diagnosis of HIV infection in infants is HIV nucleic acid detection by polymerase chain reaction (PCR) assay of DNA extracted from peripheral blood mononuclear cells. About 30% of infants who are infected with HIV have a positive DNA PCR assay result in samples obtained before 48 hours of age. A positive result identifies infants who were infected in utero. Approximately 93% of infected infants have detectable HIV DNA by 2 weeks of age, and 100% of infected infants have positive HIV DNA PCR assay results by 1 month of age. A single HIV DNA PCR assay has a sensitivity of 95% and a specificity of 97% on samples collected from infants 1 to 36 months of age. The HIV DNA PCR assay is more sensitive on a single assay than viral culture.

Several alternative diagnostic methods have been suggested. Viral isolation by culture is expensive, has limited availability, and requires up to 28 days for positive results. This test no longer is recommended and has been replaced by the DNA PCR assay. The p24 antigen detection test is substantially less sensitive than HIV DNA PCR assay or culture. Results may vary, and the test is not recommended. HIV RNA PCR is not recommended for routine testing of infants and children younger than 18 months of age because a negative result does not exclude HIV infection definitely, especially if infection is acquired at the time of delivery, when HIV RNA concentrations in the plasma may be quite low.
 21.  An 18-year-old exchange student from England who is living in a college dormitory is diagnosed with acute parotitis due to mumps and admitted to the school infirmary. One of the student’s roommates calls you to discuss his concerns regarding his risk from this exposure. When you review the calling student’s records, you find that he received a single dose of measles, mumps, rubella vaccine at 15 months of age.

Of the following, the MOST appropriate action at this time is to

A. move him into another dormitory room for 18 days from the exposure

B. prescribe a dose of mumps vaccine

C. prescribe gamma globulin intramuscularly

D. reassure him that he is likely immune

E. screen him for mumps antibodies

Preferred Response: B

Mumps is a member of the paramyxovirus family that spreads by contact with infected respiratory secretions. Clinically, mumps is a systemic infection characterized by acute development of unilateral or bilateral parotid gland swelling lasting at least 2 days.

Complications include central nervous system infection (manifested as meningitis or encephalitis) and orchitis. Other rare complications of mumps include monoarticular large joint arthritis, pancreatitis, thyroiditis, myocarditis, and oophoritis. An infected individual is contagious from 1 to 2 days before the onset of parotid swelling to at least 5 days after the onset of swelling, and the incubation period ranges from 12 to 25 days after exposure. Isolation of an infected individual is recommended for 9 days after the onset of parotid swelling.

In the prevaccine era (before 1967), the peak incidence of mumps was in 5 to 14 year olds, and the peak occurrence was between January and May. Subsequent to implementation of widespread vaccination in the United States, mumps cases decreased 99% to fewer than 300 per year until a multistate outbreak occurred from late 2005 into 2006, with 2,597 reported cases from 11 states, primarily involving college students. The highest attack rate occurred in 18 to 24 year olds. A large number of cases occurred in individuals who reported having received two prior doses of mumps vaccine. Theories for this spread on college campuses include the dormitory setting, with frequent and extended close contact for transmission; the failure to recognize early cases; the recognition that two doses of vaccine are not 100% effective; and strain difference between the infecting strain (mumps [G]) and the vaccine strain (mumps [A]).
Based on these observations, the Advisory Committee on Immunization Practices of the Centers for Disease Control and Prevention updated recommendations for mumps vaccination to include documentation of two doses of live mumps vaccine for school-age children (kindergarten to 12th grade) and for high-risk adults (eg, health-care workers, international travelers, and students at post-high school institutions). In addition, a second dose of mumps vaccine should be considered for children 1 to 4 years old and adults who are in proximity to an outbreak. Immune globulin is not effective for postexposure prophylaxis.
Although a second dose of vaccine may not be effective for the exposure experienced for the young man described in the vignette, it would provide future protection. Infection can occur despite prior vaccination, so reassurance that the young man likely is immune and screening him for mumps antibodies is not appropriate. Because the young man likely already has been exposed and the index case is out of the area, moving into another dormitory room is unlikely to be of value.
22.  A 12-year-old boy who has acute lymphoblastic leukemia (ALL) is undergoing reinduction chemotherapy and has an indwelling Broviac catheter. He has received multiple courses of antibiotics for episodes of fever and neutropenia. He recently completed a 6-week course of vancomycin for persistent coagulase-negative staphylococcal bacteremia. He is admitted to the hospital with a temperature of 39.5°C and a white blood cell count of 0.2x103/mcL (0.2x109/L) (0% neutrophils). Blood culture grows gram-positive cocci that are resistant to vancomycin.

Of the following, the MOST likely pathogen on the blood culture is

A. group B Streptococcus

B. Klebsiella pneumoniae

C. Listeria monocytogenes

D. methicillin-resistant Staphylococcus aureus

E. vancomycin-resistant Enterococcus

Preferred Response: E

The boy described in the vignette is immunocompromised, has an indwelling catheter, and has undergone multiple antibiotic courses, including prolonged exposure to vancomycin. Accordingly, he has several risk factors for colonization and infection with vancomycin-resistant enterococci (VREC).

Enterococci are normal inhabitants of the gastrointestinal tract, with E faecalis and E faecium accounting for most human infections. They are low-grade pathogens but have been associated with bacteremia in neonates. In older children, they may be isolated from intraabdominal infections (generally in association with polymicrobial infection), device-associated infections, and urinary tract infections. In adults, they are also a major agent in infective endocarditis.

Traditionally, enterococci have been susceptible to ampicillin and vancomycin. Gentamicin may offer synergistic benefit. Enterococci are resistant to all cephalosporins. Over the past 20 years, enterococcal strains resistant to vancomycin have emerged, with spread occurring primarily in the hospital setting. Previous antibiotic treatment, especially with vancomycin and cephalosporins, is the most common risk factor for nosocomial acquisition of VREC. Most of the vancomycin-resistant strains are E faecium. VREC strains also are resistant to ampicillin.

Treatment of VREC infections may be difficult. Linezolid shows in vitro activity against the strains and is approved for such treatment in adults. Pediatric safety and efficacy of linezolid has been demonstrated.

The Society for Healthcare Epidemiology of America and the Hospital Infection Control Practices Advisory Committee of the Centers for Disease Control and Prevention have published guidelines to prevent transmission of multidrug-resistant organisms, including VREC. Prevention of nosocomial transmission of VREC includes contact precautions (gowns and gloves), hand hygiene, and, if necessary, cohorting of VREC-colonized and -infected patients.  

Methicillin-resistant Staphylococcus aureus (MRSA) infections of central catheters can occur, and this boy’s recent antibiotic courses plus hospitalizations do increase the risk for acquiring MRSA, but vancomycin-resistant strains are extremely rare to date. Group B streptococcal infections are a concern for immunocompromised hosts, but the organism remains sensitive to vancomycin and is seen less commonly than MRSA or VREC in this setting. Although Klebsiella and Listeria infections occur in immunocompromised hosts and are resistant to vancomycin, they are not gram-positive cocci.

23. You are evaluating a 2-year-old girl who was adopted from an orphanage in Eastern Europe.

She has had a pruritic rash since she was brought to the United States 3 weeks ago. According to the mother, the rash is so pruritic that the girl must wear socks on her hands at night to prevent her from scratching. Physical examination demonstrates multiple 2- to 3-mm erythematous papules and vesicles around her waist, in her inguinal folds, on her neck, and on the palms and soles. No other focal findings are evident on physical examination.

Of the following, the MOST appropriate agent with which to treat this patient is

A. acyclovir orally

B. hydrocortisone topically

C. hydroxyzine orally

D. permethrin topically

E. prednisone orally

Preferred Response: D

Scabies is a common disorder caused by infestation with the mite Sarcoptes scabiei.  Scabies is contracted by prolonged close personal contact with an infected person, usually in situations such as families with school-age children or individuals living in close quarters, such as the orphanage described for the girl in the vignette.

Permethrin, an insecticide that has been available since 1989, is a safe and effective treatment for scabies. Permethrin acts by disrupting the sodium channel current, resulting in delayed repolarization, paralysis, and death of the parasite. It is effective during all stages of the life cycle of the parasite. Because of its excellent safety profile, 5% permethrin cream is the firstline drug for the treatment of scabies, especially among patients who have neurologic disorders and infants and young children. Lindane, an agent that was used in the past, no longer is recommended. The 1% solution of permethrin used to treat head lice has too low of a concentration to treat scabies effectively.
Permethrin has a low potential for toxicity but occasionally may cause redness of the skin, burning, and stinging with application and has been associated with rash and diarrhea. It is not recommended for use in infants younger than 2 months of age or for pregnant women.  Acyclovir is an antiviral agent used to treat herpesvirus infections and is not effective in the treatment of scabies. Topical hydrocortisone and oral hydroxyzine can be used to alleviate the itching, and oral prednisone may decrease the inflammation of scabies, but none of these agents is used to treat the infection.

24. A family comes to your office for consultation regarding a 3-week trip to India they are planning to take in 3 months. The children, a 9-year-old boy and a 7-month-old girl, are well, and their immunizations are up to date.

Of the following, the MOST appropriate prophylaxis to provide in preparation for travel is

A. chloroquine for both children

B. hepatitis A vaccination for both children

C. measles vaccination for the girl

D. polio vaccination for the boy

E. typhoid vaccine for both children

Preferred Response: C

Protection against infectious diseases is an important issue in preparing children and adults for international travel. Clinicians can obtain specific knowledge of available vaccines and prophylaxis for certain conditions from the American Academy of Pediatrics 2009 Report of the Committee on Infectious Diseases (Red Book®) and the travelers’ health site of the Centers for Disease Control and Prevention. Travel to India involves a potentially increased exposure to malaria, hepatitis A, measles, polio, and Salmonella typhi. However, there are other considerations in recommending various preventive measures for travelers.

Measles may be encountered more commonly in many parts of the world, including India.  Accordingly, measles vaccine is recommended for 6- to 11-month-old children, and the 7-month old girl in the vignette should be given a dose of measles vaccine. She still will require two doses of measles-containing vaccine after 1 year of age because the immune response may be suboptimal at her young age. If the 9-year-old boy is up to date on immunizations, he requires no additional measles vaccination.

Although exposure to malaria is a concern on a prolonged trip to India, resistance to chloroquine is a major concern in this region, as it is in all of South and Southeast Asia, sub-Saharan Africa, and tropical areas of South America. Available agents for resistant malaria prophylaxis in infants and children include atovaquone/proguanil and mefloquine. Doxycycline can be used in children older than 8 years of age.

Hepatitis A is a concern, but hepatitis A vaccine is not approved in children younger than 1 year of age. Intramuscular immunoglobulin is recommended for children younger than 1 year of age, as the baby in the vignette, traveling to an endemic area. The boy should receive his first dose of hepatitis A vaccine at least 2 to 4 weeks before departure if he has not been immunized previously, with completion of the two-dose series 6 to 12 months later.

Although polio exposure may be a concern, if both children are up to date in their vaccination series, no additional polio vaccine is indicated. Finally, typhoid vaccine might be indicated for a trip to India that lasts longer than 2 weeks, but neither of the two licensed vaccines is indicated in children younger than 2 years of age.
25. A 14-year-old boy who has cystic fibrosis presents with an acute pulmonary exacerbation involving tachypnea, chest wall retractions, and decreased oxygen saturation from baseline.

You order a sputum culture.

Of the following, the MOST appropriate choice for empiric antimicrobial therapy pending the culture results is

A. azithromycin and cefuroxime

B. clindamycin and cefotaxime

C. piperacillin/tazobactam and gentamicin

D. trimethoprim-sulfamethoxazole

E. vancomycin

Preferred Response: C

Cystic fibrosis (CF) is an inherited disorder characterized by a defect in the cystic fibrosis transmembrane conductance regulator (CFTR) gene that leads to production of thick, viscous mucus and recurrent severe pulmonary infections. Although initial pulmonary infections have been associated with Staphylococcus aureus in patients who have CF, beyond 1 to 2 years of age, Pseudomonas can be isolated. Over time, the organism persists and transitions to a mucoid phenotype that is associated with progressive deterioration in pulmonary function and intermittent acute deteriorations. Therefore, empiric therapy of a pulmonary exacerbation of CF, as described for the boy in the vignette, must include coverage for Pseudomonas, such as the combination of piperacillin/tazobactam and gentamicin. The combination of azithromycin and cefuroxime provides excellent coverage for the usual bacterial pathogens (primarily pneumococcus and mycoplasma) seen in pneumonia in otherwise healthy hosts at this age.

Clindamycin and cefotaxime might be considered in the severely ill child who has pneumonia that potentially is caused by penicillin-resistant pneumococci, staphylococci, and Haemophilus.  Trimethoprim-sulfamethoxazole does not have significant activity against Pseudomonas or pneumococcus, making it an inadequate choice for this patient or an otherwise healthy person who has bacterial pneumonia. Vancomycin only has activity against gram-positive organisms.
Ciprofloxacin and possibly levofloxacin are the only quinolones that have significant antipseudomonal activity. Ciprofloxacin has been used as an oral alternative in pulmonary exacerbations for those who have CF. Carbapenems (imipenem and meropenem) and ceftazidime are other antipseudomonal antibiotics that might be considered for treatment in this setting. Isolates should be processed for antimicrobial sensitivities because resistance can occur to even the previously mentioned antipseudomonal antibiotics.
P aeruginosa is a gram-negative organism that is common in the environment. It even can be cultured from distilled water. Infections in immunocompetent hosts are rare, although Pseudomonas has been associated with hot tub folliculitis and ocular infections from contaminated contact lens solution. Pseudomonas also can be isolated in necrotic cartilage from patients who have puncture wound osteomyelitis.

In immunocompromised patients, Pseudomonas can cause sepsis or ecthyma gangrenosum. It also has been associated with hospital-acquired infections in debilitated patients, such as ventilator-associated pneumonia or infections in burn patients. In these settings, the infection is due to direct invasion by the organism and related bacterial virulence factors. The host’s inflammatory response to the organism and decreased mucociliary clearance in CF appear to be critical in the pathophysiology of pneumonia in this condition.

