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Microbiology 
  

CLINICAL BACTERIOLOGY 

1. Which structure of the bacterial cell wall protects against phagocytosis? (p. 136) _______________ 

2. Which feature of the cell wall is unique to gram-positive organisms? Which is unique to gram-
negative organisms? (p. 136) _______________________________________________________ 

3. Which bacterial species does not have a cell wall and therefore cannot be stained? How can it be 
identified? (pp. 137, 156) __________________________________________________________ 

4. What feature of the cell wall makes it possible for an acid-fast stain to identify Mycobacterium and 
some Nocardia species? (p. 137) ____________________________________________________ 

5. A 19-year-old Asian immigrant comes to the clinic because of blood in his sputum. He says that he 
has been losing weight and having night sweats. The patient has a fever, and physical examination 
reveals bronchial breath sounds with crepitant rales. Laboratory tests show lymphocytosis and an 
increased erythrocyte sedimentation rate. X-ray of the chest shows a calcified lung lesion and hilar 
lymphadenopathy. A sputum sample is obtained. Which stain should be used to identify the most 
likely infectious organism? (p. 138) 

  A. Congo red 
  B. Giemsa 
  C. India ink 
  D. Periodic acid-Schiff 
  E. Ziehl-Neelson 

6. What are the unique staining and culture requirements of fungi? (p. 138) _____________________ 

 ______________________________________________________________________________ 

7. True or False: Aminoglycosides are effective against obligate anaerobe infections. (p. 139) ______ 

8. Group A streptococci produce _______________, which helps them avoid phagocytosis. (p. 140) 

9. Exotoxins are heat-_______________ (stable/labile), have _______________ (high/low) toxicity, 
and _______________ (can/cannot) be vaccinated against. Endotoxins are heat-
_______________ (stable/labile), have _______________ (high/low) toxicity, and 
_______________ (can/cannot) be vaccinated against. (p. 140) 

10. How do superantigens work? (p. 141) ________________________________________________ 

 ______________________________________________________________________________ 

11. A 4-year-old boy is brought to a rural clinic. He has a 2-day history of intense coughing spells that 
last 1-2 minutes and end with a loud gasp when he inhales. The patient’s mother mentions that he 

Questions 
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has had episodes of vomiting after the coughing spells. She also notes that he had a cold about 2 
weeks earlier and that he has not received any immunizations. Laboratory tests show a WBC count 
of 22,000/mm

3
 with 60% lymphocytes. The rest of the work-up (including x-ray of the chest) is 

unremarkable. Which organism is the most likely culprit? (p. 141) 

  A. Bordetella pertussis 
  B. Clostridium botulinum 
  C. Corynebacterium diptheriae 
  D. Staphylococcus aureus 
  E. Vibrio cholera 

12. Which four bacteria produce toxins that induce cAMP? (p. 141) ____________________________ 

 ______________________________________________________________________________ 

13. Endotoxins are made of _______________ and are responsible for the release of the cytokines 
______________ and _______________. (p. 142)  

14. The transfer of DNA from one bacterium to another through viruses is known as 
_______________. (p. 143) 

15. The ability of a bacterium to take up DNA from the environment is known as _______________. (p. 
143) 

16. Transferring genetic information from one bacterium to another in the form of plasmids is known as 
_______________. (p. 143) 

BACTERIOLOGY 

17. Which organism is a gram-positive, catalase-positive, coagulase-positive coccus? (p. 145) ______ 

18. How have MRSA developed their resistance to antibiotics? (p. 145) _________________________ 

 ______________________________________________________________________________ 

19. An 85-year-old woman presents from a nursing home with fever, chills, pleuritic pain, and rusty-
greenish sputum. Physical examination reveals bronchial breath sounds over the right lower lobe 
with dullness to percussion, and increased tactile fremitus without tracheal deviation. The patient’s 
respiratory distress worsens until she is intubated and admitted to the intensive care unit, where 
she dies. Which organism is the most likely culprit? (p. 145)  

  A. Chlamydia pneumonia 
  B. Klebsiella pneumoniae 
  C. Mycoplasma pneumonia 
  D. Staphylococcus aureus  
  E. Streptococcus pneumoniae  

20. A 12-year-old boy is experiencing pain localized to the joints of the extremities. The mother recalls 
that he had a sore throat about a month earlier, but recovered completely without medical attention. 
Which of the following is the most likely etiology? (p. 146) 

  A. Calcification of a thickened mitral valve  
  B. Degeneration of synovial joints  
  C. Hepatic failure 
  D. Kidney failure  
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21. A 76-year-old man is hospitalized because of acute exacerbation of chronic obstructive pulmonary 
disease. After 5 days in the hospital, he develops a fever. Urine cultures show enterococci. An 
antibiotic is administered, and 10 days later the patient experiences watery stools. Cytotoxic assay 
of stool culture shows Clostridium difficile. Which antibiotic was most likely administered to treat the 
Enterococcus infection? (p. 147) 

A. Ampicillin 
B. Ciprofloxacin 
C. Clindamycin 
D. Metronidazole  
E. Trimethoprim-sulfamethoxazole 

22. Actinomyces israelii is a gram-positive _______________  (aerobe/anaerobe) that causes 
_______________ infections, while Nocardia asteroides is a gram-positive _______________ 
(aerobe/anaerobe) that causes _______________ infections. (p. 148). 

23. How are the results of a PPD for tuberculosis interpreted? (p. 148) _________________________ 

 ______________________________________________________________________________ 

24. What are the two forms of Hansen’s disease? (p. 149) ___________________________________ 

25. Public-health investigators looking into several cases of pneumonia that have occurred in a 
community are able to trace the outbreak to a water-mist machine used in the produce section of a 
supermarket. Patients exposed to the water-mist machine have presented with cough, high fever, 
headache, and abdominal pain. Elderly patients present with more severe disease. Which 
organism is most likely responsible for this outbreak? (p. 150) 

  A. Haemophilus influenzae type B  
  B. Legionella pneumophila 
  C. Mycobacterium tuberculosis  
  D. Streptococcus pneumoniae  

26.  Five soldiers living in the same military barrack present to the infirmary with high fever, headache, 
stiff neck, and a rash on the trunk. CSF analysis shows increased polymorphonuclear leukocytes, 
increased protein, and decreased glucose in all five patients. A bacterial culture of CSF is most 
likely to show which of the following? (p. 150) 

  A. Gram-negative bacilli 
  B. Gram-negative cocci 
  C. Gram-negative coccobacilli 

27. What are three virulence factors for Escherichia coli? (p. 151) _____________________________ 

28. A 28-year-old man presents to his physician because of worsening muscle weakness that began in 
his legs and feet 3 days earlier, but now involves his arms and hands. Other than having a self-
limited episode of gastroenteritis 2 weeks earlier, the patient has been in good health. CSF 
analysis shows a highly elevated protein level, a normal cell count, and a normal glucose level. An 
infection with which organism is associated with this patient’s neurologic symptoms? (p. 152) 

  A. Candida albicans 
  B. Campylobacter jejuni 
  C. Pseudomonas aeruginosa 
  D. Streptococcus pneumoniae 
  E. Streptococcus pyogenes  

29. Which is more virulent, Salmonella or Shigella? (p. 152) __________________________________ 
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30 Describe the three stages of Lyme disease. (p. 153) ____________________________________ 

 ______________________________________________________________________________ 

31. Describe the three stages of syphilis. (p. 153) _________________________________________ 

 ______________________________________________________________________________ 

32. Which zoonotic bacteria are transmitted by tick bites? (p. 154) ____________________________ 

33. How do the rashes of Rocky Mountain spotted fever and typhus differ? (p. 155) ______________ 

 ______________________________________________________________________________ 

MYCOLOGY 

34. Match the four fungi that cause systemic disease resembling tuberculosis with the area(s) to which 
they are endemic. (p. 157) 

 _____ A. Blastomycosis 1. East of Mississippi River and in Central America 
 _____ B. Coccidioidomycosis 2. Mississippi and Ohio River Valleys 
 _____ C. Histoplasmosis 3. Rural Latin America 
 _____ D. Paracoccidioidomycosis 4. Southwestern U.S., California 

35. An African-American teenager presents to the clinic in June with patches of skin on her face that 
are white and hypopigmented. Laboratory tests show a “spaghetti and meatball” appearance on 
KOH. What is the most likely diagnosis? (p. 158) _______________________________________ 

36. What is the diagnostic form of Candida albicans? (p. 158) ________________________________ 

37.  A 35-year-old man who is an HIV-positive, long-term abuser of intravenous drugs presents to the 
emergency department with a cough and fever. X-ray of the chest shows faint bilateral interstitial 
infiltrates. Histologic analysis of induced sputum is likely to show trophozoite forms of which 
fungus? (p. 159) _________________________________________________________________ 

PARASITOLOGY 

38. Which protozoa are most likely to cause gastrointestinal infections? Which are most likely to cause 
visceral infections? (pp. 160-161) ___________________________________________________ 

 ______________________________________________________________________________ 

39. Which two plasmodium species should be treated with primaquine? (p. 161) __________________ 

40. A patient presents with trouble breathing, chest pain, dysphagia, and weight loss. Which protozoan 
species is the most likely cause? (p. 161) _____________________________________________ 

41. A 66-year-old woman who recently emigrated from Mexico comes to the clinic because she has 
begun to have seizures. MRI of her head is shown in the image. Which organ or tissue is most 
likely to have similar lesions? (p. 162) 
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Image courtesy of Carlton Evans, Hector H. Garcia, Robert H. Gilman, and Jon S. Friedland 

A. Bladder 
B. Bone 

 C. Kidney 
 D. Skeletal muscle 
 E. Small bowel 

42. What drugs are used to treat intestinal nematode disease? Which drug is used to treat disease 
caused by trematodes? (pp. 162-163) ________________________________________________ 

43. Which three worms penetrate into the human host cutaneously? (p. 163) ____________________ 

 ______________________________________________________________________________ 

44. Which helminth is associated with squamous cell bladder cancer? (p. 163) ___________________ 

VIROLOGY 

45. A child who suffers from an immunosuppressive disease is brought to his pediatrician for 
vaccinations. This patient should be given which vaccine? (p. 164) 

  A. Measles 
  B. Mumps 
  C. Rubella 
  D. Salk 
  E. Varicella 

46. Most DNA viruses replicate in the _______________ (cytoplasm/nucleus), while most RNA viruses 
replicate in the _______________ (cytoplasm/nucleus). (p. 165) 
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47. A 4-year-old child is brought to his physician’s office because of a parvovirus infection. Which sign 
or symptom is most likely to be seen? (p. 166) 

  A. Barking cough 
  B. Erythema of cheeks 
  C. Parotid gland swelling 
  D. Upper respiratory infection 
  E. Vesicular rash that appears in crops 

48. A homeless 37-year-old woman with HIV infection comes to the clinic with a 4-week history of 
worsening hemiparesis, visual field deficits, and cognitive impairment. She has gone 2 years 
without antiretroviral therapy and her CD4+ count is 22/mm³. MRI shows several hyperintensities 
on T2-weighted images that do not enhance with contrast and are not surrounded by edema. CSF 
analysis shows a normal opening pressure, a mildly elevated protein level, and the presence of 
myelin basic protein, with a mild mononuclear pleocytosis. What is the most likely etiology? (p. 166) 

  A. Cortical tuberculoma 
  B. Cytomegalovirus encephalitis 
  C. JC virus 
  D. Primary CNS lymphoma 
  E. Toxoplasmosis 

49. Which herpesviruses are transmitted by respiratory secretions? Which are transmitted via sexual 
contact? (p. 167) ________________________________________________________________ 

50. Which RNA virus is the leading cause of fatal diarrhea in children? (p. 168) ___________________ 

51. A 6-year-old boy is brought to the emergency department by his parents after they all returned from 
a trip to East Africa. The parents report that approximately 2 weeks earlier, the patient had a fever 
and diarrhea that resolved. However, he now has a fever and weakness of his left leg. On further 
questioning, his parents state that he is home-schooled and has never received vaccinations. 
Which sequel is most likely to occur in this patient? (p. 169) 

  A. Neuron loss in posterior horns 
  B. Respiratory muscle paralysis 
  C. Sensory loss in affected limbs 
  D. Short-term memory loss 

52. A family who recently emigrated from Romania brings their 7-year-old son to the clinic because of 
conjunctivitis and periorbital swelling. The child has had coughing, a runny nose, and high fever for 
3 days. Physical examination reveals small lesions with blue-white centers in his oral cavity. What 
is the most likely cause of his symptoms? (p. 170) 

  A. Diptheria 
  B. Pertussis 
  C. Roseola 
  D. Rubella 
  E. Rubeola 

53. A 17-year-old boy comes to the office complaining of fever and painful, swollen cheeks. He says 
one of his relatives had a similar illness several weeks earlier. He finds it difficult to talk, eat, and 
swallow. Physical examination is most likely to reveal which of the following? (p. 170) 

  A. Hepatomegaly 
  B. Orchitis 
  C. Papilledema 
  D. Peripheral edema 
  E. Splenomegaly 
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54. What three signs/symptoms are common to all hepatitis virus infections? (p. 171) ______________ 

 ______________________________________________________________________________ 

55. Which serologic markers would most likely be seen in a patient with chronic HBV of low infectivity? 
(p. 172) ________________________________________________________________________ 

56. How is HIV diagnosed? (p. 173) _____________________________________________________ 

57. A 51-year-old man presents to the clinic with a 4-month history of increasing cognitive decline 
characterized by increasing apathy and mental slowing. Physical examination reveals impaired 
saccadic eye movements, impaired ability to perform rapidly alternating movements, diffuse 
hyperreflexia, and frontal release signs. CSF analysis shows a total protein level of 72 mg/dL and 
an elevated IgG level. MRI of the brain shows global cerebral atrophy with multiple ill-defined areas 
of white matter enhancement. What is the most likely etiology? (p. 174) 

  A. CMV encephalitis 
  B. CNS lymphoma 
  C. Disseminated Mycobacterium avium-intracellulare infection 
  D. HIV-associated dementia 
  E. Toxoplasmosis 

58. In a patient with HIV infection, at what CD4 count does prophylaxis against Pneumocystis jiroveci 
become prudent? At what CD4 count does prophylaxis against CMV retinitis become prudent? (p. 
174) __________________________________________________________________________ 

SYSTEMS 

59. Why does food poisoning due to Streptococcus aureus have such a quick onset? (p. 175) _______ 

 ______________________________________________________________________________ 

60. In the chart below, checkmark the type of diarrhea caused by each infectious agent. (p. 176) 

Bacterium Bloody diarrhea Watery diarrhea 

Campylobacter   

Clostridium difficile   

Clostridium perfringens   

Entamoeba histolytica   

Enterohemorrhagic E. coli   

Enteroinvasive E. coli   

Enterotoxigenic E. coli   

Salmonella   

Shigella   

Protozoa   

Vibrio cholera   

Viruses   

Yersinia enterocolitica   
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61. A 70-year-old man living in a nursing home presents with neck stiffness, fever, headache, and 
photophobia. What is the most likely diagnosis, and what is the most likely causative organism? If 
the patient were 55 years old, would you suspect a different organism? Why or why not? (p. 176) 
______________________________________________________________________________ 

62. A 3-month-old girl is brought to the hospital with concerns from the mother that she is irritable, will 
not feed or stop crying, and has a fever. After ruling out pneumonia and urinary tract infection, 
meningitis is suspected as the source of the fever. Which three organisms are highest on the 
differential? (p. 177) ______________________________________________________________ 

63. Fill n the chart below with the typical CSF findings in meningitis. (p. 177) 

Type of 
Infection 

Opening 
Pressure 

Predominant 
Cell Type 

Protein Level Sugar Level 

Bacterial     

Fungal/TB     

Viral     

 
 
64.  A 10-year-old boy presents with fever, bone pain, and tenderness of the leg. There is localized 

redness and swelling of the site. What is the most likely diagnosis, and what is the most likely 
causative organism? (p. 177) _______________________________________________________ 

65.  A woman presents to her physician because of pain during urination. She also says that she has to 
urinate more often than usual and sometimes has trouble “holding it in.” What is the most likely 
diagnosis? What test would confirm the diagnosis? (pp. 177, 178, 470) ______________________ 

 ______________________________________________________________________________ 

66. A woman presents to her physician because of pain during urination. She also mentions that she 
has been experiencing fever and chills. She complains that her back has been hurting, and when 
the physician presses where the patient is point, she writhes in pain. What is the most likely 
diagnosis? What test would confirm the diagnosis? (pp. 177, 178, 470) ______________________ 

 ______________________________________________________________________________ 

67. List the ToRCHeS infections. (p. 179) ________________________________________________ 

 ______________________________________________________________________________ 

68.  A child presents to the office with a rash. His mother says that the rash began on his head and has 
slowly moved downward, and is now located on his trunk. What two diagnoses should be at the top 
of the differential? How can these two infections be distinguished? (p. 180) ___________________ 

 ______________________________________________________________________________ 

69. What are the two most common causes of nosocomial infection? (p. 181) ____________________ 
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ANTIMICROBIALS 

70. Match each antimicrobial with its mechanism of action. (Numbers may be used more than once). 
(p. 184)  

 _____ A. Aminoglycosides 1. Block bacterial cell wall synthesis 
 _____ B. Ampicillin 2. Block DNA topoisomerases 
 _____ C. Aztreonam 3. Block mRNA synthesis 
 _____ D. Bacitracin 4. Block nucleotide synthesis 
 _____ E. Cephalosporins 5. Block peptidoglycan synthesis 
 _____ F. Chloramphenicol 6. Block protein synthesis at 30S subunit 
 _____ G. Clindamycin 7. Block protein synthesis at 50S subunit 
 _____ H. Fluoroquinolones 8. Disrupt bacterial cell wall membrane 
 _____ I. Imipenem 
 _____ J. Linezolid 
 _____ K. Macrolides 
 _____ L. Penicillin 
 _____ M. Polymyxins 
 _____ N. Rifampin 
 _____ O. Streptogramins 
 _____ P. Sulfonamides 
 _____ Q. Tetracyclines 
 _____ R. Trimethoprim 
 _____ S. Vancomycin 

71. In the chart below, checkmark whether the agents are bacteriostatic or bactericidal. (p. 185) 

Antibiotic Bactericidal Bacteriostatic 

Aminoglycosides  
 

Cephalosporins  
 

Chloramphenicol   

Clindamycin   

Erythromycin   

Fluoroquinolones   

Metronidazole   

Penicillin   

Sulfamethoxazole   

Tetracyclines   

Trimethoprim   

Vancomycin   

 

72. What are the two main clinical uses of penicillin? (p. 185) _________________________________ 

 ______________________________________________________________________________ 
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73. Which antimicrobials are effective against Pseudomonas? (p. 186) _________________________ 

74. Match the generation of cephalosporin with its antimicrobial profile. (p. 186) 

 _____ A. First generation (cefazolin,  1. Gram-negative infections 
  cephalexin) 2. Gram-positive cocci, H. influenzae, 
 _____ B. Second generation (cefoxitin,   Enterobacter, Neisseria, Proteus, Klebsiella, 
  cefaclor, cefuroxime)  Serratia 
 _____ C. Third generation (ceftriaxone,  3. Gram-positive cocci, Proteus, E. coli, 
  cefotaxime, ceftazidime)  Klebsiella 
 _____ D. Fourth generation (cefepime) 4. Pseudomonas, gram-positive organisms 

75. Which antimicrobial is associated with nephrotoxicity, ototoxicity, and “red man syndrome”? How is 
this syndrome prevented? (p. 187) __________________________________________________ 

76. Which tetracycline also has utility in treating SIADH? Why? (p. 188) ________________________  

77. Which antimicrobials are used to treat atypical pneumonias? (p. 188) _______________________ 

78. Which seven drugs should be avoided in patients with allergies to sulfa drugs? (p. 189) ________ 

 ______________________________________________________________________________ 

79. Which antimicrobial forms free-radical toxic metabolites in bacterial cells that damage DNA? (p. 
190) __________________________________________________________________________ 

80. Fill in the chart below to identify which drugs are used as prophylaxis and as treatment for 
mycobacterial infections. (p. 190) 

Bacterium Prophylaxis Treatment 

M. avium-intracellulare   

M. leprae   

M. tuberculosis   

 

81. Match the antimicrobial agent (or class) and its associated adverse effects. (p. 185-191) 

 _____ A. Acute cholestatic hepatitis 1. Azoles 
 _____ B. Discoloration of teeth 2. Chloramphenicol 
 _____ C. Disulfiram-like reaction 3. Ethambutol 
 _____ D. Gray baby syndrome 4. Isoniazid 
 _____ E. Gynecomastia 5. Macrolides 
 _____ F. Interstitial nephritis 6. Methicillin 
 _____ G. Orange body fluids 7. Metronidazole 
 _____ H. Lupus 8. Rifampin 
 _____ I. Red-green color blindness 9. Tetracyclines 
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82. Which antifungal agents form membrane pores that allow leakage of electrolytes? To what, 
specifically, do these antifungals bind? (p. 192) _________________________________________ 

83. What is the topical form of amphotericin? (p. 192) _______________________________________ 

84. What is the mechanism of action of azoles? (p. 193) _____________________________________ 

85. Match the antiprotozoal therapy with its mechanism of action. (p. 194) 

 _____ A. Chloroquine 1. Blocks plasmodium heme polymerase 
 _____ B. Mefloquine 2. Forms intracellular oxygen radicals 
 _____ C. Melarsoprol 3. Inhibits enzymes involved in energy metabolism 
 _____ D. Nifurtimox 4. Inhibits glycolysis at PFK reaction 
 _____ E. Pyrimethamine 5. Inhibits sulfhydryl groups 
 _____ F. Quinine 6. Mechanism unknown 
 _____ G. Sodium stibogluconate 7. Selectively inhibits plasmodial DHFR 
 _____ H. Suramin 8. Used with pyrimethamine/sulfonamide for species 
    resistant to chloroquine 

86. Match the antihelminthic therapy with its mechanism of action. (p. 194) 

 _____ A. Diethylcarbamazine 1. Increases membrane permeability to calcium 
 _____ B. Ivermectin 2. Inhibits glucose uptake and microtubule synthesis 
 _____ C. Mebendazole 3. Intensifies GABA-mediated neurotransmission 
 _____ D. Praziquantel 4. Mechanism unknown 
 _____ E. Pyrantel pamoate 5. Stimulates nicotinic receptors at neuromuscular junction 

87. Fill in the diagram below, noting the antiviral agent(s) that interfere with the various steps. (p. 195) 

 

(Adapted, with permission, from Katzung BG, Trevor AJ. USMLE Road Map: Pharmacology.  
New York: McGraw-Hill, 2003: 120.) 
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88. Which antiviral agent is also used to treat Parkinson’s disease? Why? (p. 195) _______________ 

 ______________________________________________________________________________ 

89. What is the mechanism of action of zanamivir and oseltamivir? (p. 195) _____________________ 

 ______________________________________________________________________________ 

90. What are the three indications for HAART? (p. 197) _____________________________________ 

91. Why are multiple drugs used in HAART? (p. 197) _______________________________________ 

92. List the five most commonly used protease inhibitors. (p. 197) ____________________________ 

 ______________________________________________________________________________ 

93. List the four most commonly used nucleoside reverse transcriptase inhibitors. (p. 197) _________ 

 ______________________________________________________________________________ 

94. To which drug class does enfurvirtide belong? (p. 197) __________________________________ 

95. Match the agent with the reason why it should be avoided in pregnant women. (One number is 
used twice.) (p. 198) 

 _____ A. Aminoglycosides 1. Acute cholestatic hepatitis in mother 
 _____ B. Chloramphenicol 2. Cartilage damage 
 _____ C. Erythromycin 3. Discoloration of teeth 
 _____ D. Fluoroquinolones 4. “Gray baby” syndrome 
 _____ E. Griseofulvin 5. Kernicterus 
 _____ F. Metronidazole 6. Mutagenesis 
 _____ G. Ribavirin 7. Ototoxicity 
 _____ H. Sulfonamides 8. Teratogenic 
 _____ I. Tetracyclines 

96. Specify the common treatment(s) for each protozoan disease. (One number is used twice.) (pp. 
160-161) 

 _____ A. Giardia lamblia 1. Amphotericin 
 _____ B. Leishmania donovani 2. Chloroquine 
 _____ C. Naegleria fowleri 3. Metronidazole 
 _____ D. Plasmodium 4. Nifurtimox 
 _____ E. Toxoplasma 5. Sodium stibogluconate 
 _____ F. Trichomonas vaginalis 6. Sulfadiazine and pyrimethamine 
 _____ G. Trypanosoma cruzi 

97. Specify the common treatment(s) for each helminthic disease. (Numbers may be used more than 
once.) (pp. 162-163) 

 _____ A. Ascarius lumbrioides 1. Bendazoles 
 _____ B. Diphyllobothrium latum 2. Bendazoles and pyrantel pamoate 
 _____ C. Enterobius 3. Ivermectin 
 _____ D. Onchocerca volvulus 4. Praziquantel 
 _____ E. Schistosoma 
 _____ F. Taenia solium  
 _____ G. Trichinella spiralis 
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98. Specify the common treatment(s) for each viral infection. (pp. 195-196) 

 _____ A. Chronic hepatitis C 1. Acyclovir 
 _____ B. Cytomegalovirus 2. Foscarnet 
 _____ C. CMV retinitis 3. Ganciclovir 
 _____ D. Herpes simplex virus 4. Ribavirin 
 _____ E. Influenza B 5. Zanamivir 
 

 

CLINICAL BACTERIOLOGY 

1. The capsule. 

2. Teichoic acid is found in the cell wall of gram-positive organisms, while endotoxin/LPS is found in 
the cell wall of gram-negative organisms. 

3. Mycoplasma; it can be grown on Eaton’s agar. 

4. Mycolic acid. 

5. E. The Ziehl-Neelsen stain is used to detect acid-fast bacteria. This patient most likely has 
tuberculosis, which is an acid-fast, gram-positive aerobic bacillus. 

6. Fungi require a silver stain and are cultured on Sabourad’s agar. 

7. False; aminoglycosides require oxygen to enter the bacterial cell wall. 

8. M protein. 

9. Exotoxins are heat-labile, have high toxicity, and can be vaccinated against. In contrast, endotoxins 
are heat-stable, have low toxicity, and no vaccines are available. 

10. Superantigens work by binding directly and simultaneously to MHC II and T-cell receptors; this 
activates T cells to stimulate the release of INF-γ and IL-2. 

11. A. This is a typical picture of pertussis, or whooping cough. The patient has not been immunized 
and has characteristic coughing paroxysms interspersed with a loud "whooping" sound caused by 
inspiration against a narrowed airway. This paroxysmal phase is preceded by an initial phase that 
is indistinguishable from common upper respiratory infections. Post-tussive emesis (vomiting after 
a coughing spell) also is common with pertussis. A prominent lymphocytosis is often present as 
well. This is presumably caused by the ability of pertussis toxin to inhibit chemokine receptors. A 
culture of Bordetella pertussis takes 7-10 days; therefore it is important to make a presumptive 
diagnosis based on the clinical picture. 

12. Vibrio cholerae, Bordetella pertussis, Escherichia coli (heat-labile toxin), and Bacillus anthracis.  

13. Lipopolysaccharides; IL-1 and TNF. 

Answers 
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14. Transduction. 

15. Transformation. 

16. Conjugation.  

BACTERIOLOGY 

17. Staphylococcus aureus. 

18. MRSA have developed an altered penicillin-binding protein that makes them resistant to β-lactam 
antibiotics. 

19. E. Streptococcus pneumoniae is the most common cause of lobar pneumonia. 

20. A. This patient had Streptococcus pyogenes pharyngitis, which caused rheumatic fever. 

21. A. Clostridium difficile produces an endotoxin that is cytotoxic to the colonic mucosa, which leads to 
pseudomembrane formation. It also releases a toxin that causes watery diarrhea. Classically, 
ampicillin and clindamycin lead to C. difficile overgrowth and pseudomembranous colitis, but 
almost any antibiotic can cause this disease. This particular patient had an enterococcal infection, 
which is treated with ampicillin. 

22. A. israelii is an anaerobe that causes oral/facial abscesses; N. asteroids is an aerobe that causes 
pulmonary infection in immunocompromised patients. 

23. A positive PPD indicates current infection, past exposure, or vaccination against BCG; a negative 
PPD indicates no infection or that the patient is anergic. 

24. Lepromatous and tuberculoid. 

25. B. Legionella pneumophila is a gram-negative rod that causes Legionnaires' disease, a condition in 
which pneumonia and high fever occur. Other signs include hyponatremia and CNS changes. The 
organism is present only in water sources (e.g., air conditioning systems, whirlpools, mist sprayers) 
and can cause infection when aerosolized water droplets are inhaled. The organism is not 
transmitted by person-to-person contact. 

26. B. These patients likely have bacterial meningitis. Bacterial meningitis is characterized by 
increased polymorphonuclear leukocytes, increased protein, and decreased glucose in the CSF. 
The most likely cause in this setting (young adults) is Neisseria meningitidis, which is a gram-
negative coccus that ferments maltose and glucose. (N. gonorrhoeae ferments only glucose.) 

27. Fimbriae, K capsule, and LPS endotoxin. 

28.  B. This patient has Guillain-Barré syndrome, an acute peripheral neuropathy that causes 
progressive weakness over several days. Approximately two thirds of these patients have an 
antecedent gastrointestinal or flulike illness. The most common involves Campylobacter jejuni 
infections. 

29. Shigella. 
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30. Stage 1 is characterized by ECM (“bull’s eye” rash) and flulike symptoms. Stage 2 is characterized 
by neurologic and cardiac symptoms (including Bell’s palsy). Stage 3 is characterized by chronic 
monoarthritis and migratory polyarthritis. 

31. Primary syphilis is localized and presents with a painless chancre. Secondary syphilis is 
disseminated and causes constitutional symptoms, particularly condylomata lata. Tertiary syphilis 
is associated with tabes dorsalis and aortic involvement. 

32. Lyme disease (Borrelia burgdorferi) and tularemia (Francisella tularensis). 

33. The rash of RMSF starts on the palms and soles, then migrates to trunk; the rash of typhus starts 
on the trunk and spreads outward but spares the palms and soles. 

MYCOLOGY 

34. A-1, B-4, C-2, D-3. 

35. Tinea versicolor. 

36. Germ tube formation.  

37. Pneumocystis jiroveci pneumonia. 

PARASITOLOGY 

38. Giardia lamblia, Entamoeba histolytica, and Cryptosporidium are likely to cause GI infections, while 
Trypanosoma cruzi and Leishmania donovani are likely to cause visceral infections. 

39. P. ovale and P. vivax. 

40. Trypanosoma cruzi, which causes Chagas’ disease, megacolon, and dilated cardiomyopathy. 

41. D. Although this patient's presentation is highly suspicious for malignancy, the image confirms 
neurocysticercosis, which is caused by infection with Taenia solium, a pork tapeworm. It is the 
most common parasitic infection of the CNS worldwide, and is particularly endemic to Central and 
South America, Eastern Europe, and some parts of Asia. After humans ingest the tapeworm's 
eggs, the eggs hatch and the larvae invade the wall of the small intestine and disseminate 
hematogenously. Cysticerci may be found in any organ, but most commonly appear in the brain, 
muscles, skin, and heart. Because this patient is already suffering from cysts in her brain, the most 
likely additional location would be her muscles. 

42. Bendazoles are typically used to kill intestinal nematodes, while praziquantel is typically used to kill 
flukes. 

43. Strongyloides, Ancylostoma, and Necator. 

44. Schistosoma haematobium. 
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VIROLOGY 

45. D. The Salk polio vaccine is a killed vaccine, meaning that it induces humoral immunity only and it 
does not have the ability to replicate. Live attenuated vaccines induce both humoral and cell-
mediated immunity but are more dangerous for immunosuppressed patients because they can 
cause illness. 

46. Nucleus; cytoplasm. 

47. B. Parvovirus B19 is associated with red cheeks or a "slapped cheek" appearance. 

48. C. The clinical picture and imaging are consistent with progressive multifocal leukoencephalopathy 
(PML) secondary to reactivation of latent JC virus infection, which can occur with CD4 counts 
<50/mm³. It typically presents with rapidly progressive focal neurologic deficits without signs of 
increased intracranial pressure. Ataxia, aphasia, and cranial nerve deficits also may occur. Lumbar 
puncture is nondiagnostic and frequently shows mild elevations in protein and WBCs. CSF analysis 
can show myelin basic protein, which is due to demyelination caused by the JC virus. PML is 
characterized by multiple nonenhancing T2-hyperintense lesions on MR. When PML is suspected, 
a stereotactic biopsy is required for definitive diagnosis; however, a positive CSF polymerase chain 
reaction for JC virus is diagnostic in the appropriate clinical setting. 

49. HSV-1, VZV, and EBV are transmitted via respiratory secretions; HSV-2, CMV, and HHV-8 are 
transmitted via sexual contact. 

50. Rotavirus. 

51. B. This child has classic symptoms of polio. Poliovirus infects Peyer's patches of the intestine and 
the motor neurons. It is passed by the fecal-oral route and can present as a spectrum of severity, 
depending on the patient’s age. Younger children and infants often have a nonclinical infection or 
mild fever with diarrhea. In older children who have not previously been infected, meningitic signs 
can develop. The most severe complications are respiratory muscle failure, paraplegia, and 
quadriplegia. 

52. E. Rubeola (measles) is relatively uncommon in the United States due to the MMR vaccine. The 
rash that spreads from head to toe develops 1-2 days after the appearance of Koplik spots, which 
are red oral lesions with blue-white centers. 

53. B. Mumps is an infectious disease that can cause swollen cheeks. While not often seen in the 
United States because of the MMR vaccine, mumps occasionally presents in those who have not 
been vaccinated. Mumps is caused by an RNA paramyxovirus that replicates in the upper 
respiratory tract and causes parotiditis and, frequently, orchitis. Pancreatitis and meningitis can 
also be present. 

54. Episodic fevers, jaundice, and elevated ALT and AST levels. 

55. HbsAg, anti-HbeAg antibody, and anti-HbcAg antibody. 

56. ELISA first, then a positive ELISA is confirmed with a Western blot. 

57.  D. HIV-associated dementia (also known as AIDS dementia) presents with memory loss, gait 
disorder, and spasticity. It generally occurs later in the course of illness. Early symptoms may be 
subtle and include depressive symptoms and apathetic withdrawal; later symptoms include global 
dementia and motor deficits. As the dementia progresses, patients experience difficulty with 
smooth limb movement, dysdiadochokinesia (impairment in performing rapid, alternating 
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movements), impaired saccadic eye movements, hyperreflexia, and frontal release signs. Imaging 
studies are imperative to rule out mass lesions; 20%-40% of patients demonstrate nonenhancing, 
poorly demarcated areas of increased T2 signal intensity in the deep white matter. The symptoms 
must be distinguished from typical focal neurologic signs and symptoms that may be evident in 
patients with mass lesions. Elevated levels of protein and IgG on CSF analysis are present in 
approximately 45% and 80% of cases, respectively. 

58. A CD4 count <200 mm
3
; a CD4 count <50 mm

3
. 

SYSTEMS 

59. Because the toxin is preformed when ingested. 

60.   

Bacterium Bloody diarrhea Watery diarrhea 

Campylobacter √  

Clostridium difficile √ √ 

Clostridium perfringens  √ 

Entamoeba histolytica √  

Enterohemorrhagic E. coli √  

Enteroinvasive E. coli √  

Enterotoxigenic E. coli  √ 

Salmonella √  

Shigella √  

Protozoa  √ 

Vibrio cholera  √ 

Viruses  √ 

Yersinia enterocolitica √  

 
61. Streptococcus pneumoniae. Yes, Neisseria meningitidis. Remember that this is the most likely 

cause of meningitis for any patient who is 6-60 years old. 

62. Group B Strepococcus, Eschericia coli, and Listeria. 

63.  

Type of 
Infection 

Opening 
Pressure 

Predominant 
Cell Type 

Protein Level Sugar Level 

Bacterial ↑ PMNs ↑ ↓ 

Fungal/TB ↑ Lymphocytes ↑ ↓ 

Viral Normal to ↑ Lymphocytes Normal to ↑ Normal 

 

64.     Osteomyelitis; Staphylococcus aureus. 
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65. This patient has a UTI. Urinalysis will show a high WBC count in the urine, positive leukocyte 
esterase, and nitrites. The most likely organism is E. coli.  

66. This patient has pyelonephritis. You should know the symptoms that differentiate a lower UTI from 
an infection that has ascended into the kidneys. On urinalysis, pyelonephritis is characterized by 
WBC casts in addition to WBCs, nitrites, and leukocyte esterase. The most likely cause is E. coli. 

67. The ToRCHes infections are Toxoplasma gondii, Rubella, Cytomegalovirus, HIV/Herpes simplex 
virus, and Syphilis. 

68. Measles (rubeola) and rubella. Measles: look for cough, coryza, conjunctivitis, and Koplik spots. 
Rubella: look for postauricular lymphadenopathy.  

69. E. coli (UTI) and S. aureus (wound infection). 

ANTIMICROBIALS 

70. A-6, B-1, C-1, D-5, E-1, F-7, G-7, H-2, I-1, J-7, K-7, L-1, M-8, N-3, O-7, P-4, Q-6, R-4, S-5. 

71.  

Antibiotic Bactericidal Bacteriostatic 

Aminoglycosides √ 
 

Cephalosporins √ 
 

Chloramphenicol  √ 

Clindamycin  √ 

Erythromycin  √ 

Fluoroquinolones √  

Metronidazole √  

Penicillin √  

Sulfamethoxazole  √ 

Tetracyclines  √ 

Trimethoprim  √ 

Vancomycin √  

 
72. Gram-positive organisms, syphilis. 

73. Ticarcillin, carbenicillin, piperacillin, and fourth-generation cephalosporins. 

74. A-3, B-2, C-1, D-4. 

75. Vancomycin; by the slow infusion of antihistamine. 
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76. Demecyocycline; it acts as a diuretic in SIADH. 

77. Macrolides. 

78. Sulfasalazine, sulfonylureas, thiazides, acetazolamide, furosemide, probenecid, and celecoxib. 

79. Metronidazole. 

80.   

Bacterium Prophylaxis Treatment 

M. avium-intracellulare Azithromycin Azithromycin 

M. leprae None 
Dapsone 
Rifampin 
Clofazimine 

M. tuberculosis Isoniazid 

Rifampin 
Isoniazid 
Pyrazinamide 
Ethambutol 

 
81. A-5, B-9, C-7, D-2, E-1, F-6, G-8, H-4, I-3. 

82. Amphotericin binds to ergosterol. 

83. Nystatin. 

84. Inhibit ergosterol synthesis. 

85. A-1, B-6, C-5, D-2, E-7, F-8, G-4, H-3. 

86. A-4, B-3, C-2, D-1, E-5. 
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87.  

 

(Adapted, with permission, from Katzung BG, Trevor AJ. USMLE Road Map: Pharmacology.  
New York: McGraw-Hill, 2003: 120.) 

88. Amantadine; increases dopamine release. 

89. Neuraminidase inhibition. 

90. CD4 counts <350 mm
3
, AIDS-defining illness, and a high viral load. 

91. To prevent resistance. 

92. Saquinavir, ritonavir, indinavir, nelfinavir, and amprenavir. 

93. Zidovudine, didanosine, zalcitabine, and stavudine. 

94. Fusion inhibitors. 

95.  A-7, B-4, C-1, D-2, E-8, F-6, G-8, H-5, I-3. 

96. A-3, B-5, C-1, D-2, E-6, F-1, G-4. 

97. A-2, B-4, C-2, D-3, E-4, F-4, G-1. 

98. A-4, B-3, C-2, D-1, E-5. 


