
A 25-year-old man comes to the office due to right hand pain and swelling. He injured the skin over his 

right knuckles when he punched a man in the teeth during a bar fight 3 days ago. The patient ignored the 

wound initially, but his hand became more painful and swollen yesterday. He has no medical history and 

takes no medications. The patient received a tetanus toxoid vaccination at age 18. Temperature is 37 .3 C 

(99.1 F), blood pressure is 120/70 mm Hg, and pulse is 78/min. There are small lacerations over the right 

third and fourth metacarpophalangeal joints with surrounding erythema, swelling, and tenderness. No 

discharge or crepitus is present. Hand radiographs reveal no foreign body or bone/joint changes. Cultures 

are obtained. Which of the following empiric antibiotics is most appropriate for this patient? 

✓O A. Amoxicillin-clavulanate (58%) 

0 B.Ampicillin (3%) 

0 C.Ciprofloxacin (5%) 

O D.Clindamycin (30%) 

0 E. Erythromycin (2%) 

Omitted 
Correct answer 

I 1,1 SB% 
L!!!!. Answered correctly 

A 

Explanation 
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This patient experienced a bite wound from a clenched fist ("fight-bite") injury. Human bite wounds are 

prone to polymicrobial infection with aerobic and anaerobic oral flora. The most common organisms 

include streptococci, Staphylococcus aureus, Eikenella corrodens, Haemophilus influenzae, and beta

lactamase-producing anaerobic bacteria. 

Patients often initially ignore a wound until pain, swelling, or purulent discharge develops. Blood and 

wound cultures should be sent; empiric antibiotics are required. Although large studies on empiric antibiotic 

selection for human bite wounds are scarce, amoxicillin-clavulanate is often the treatment of choice due 

to excellent coverage of gram-positive, gram-negative, and beta-lactamase-producing oral anaerobic 

organisms (as clavulanate is a beta-lactamase inhibitor). Surgical debridement is usually necessary, and 

wounds are typically left open to drain and heal by secondary intention (due to high infection risk with 

closure). Tetanus vaccination should be administered to those who are not up to date. 

(Choice B) Ampicillin can be used for upper respiratory tract infections (eg, pharyngitis) and is effective 

against many gram-positive and gram-negative organisms. However, it does not provide coverage for 

beta-lactamase-producing flora and is often combined with the beta-lactamase inhibitor sulbactam in an 

intravenous formulation. 

(Choice C) Ciprofloxacin covers many gram-negative organisms and some gram-positive organisms 

(excluding most streptococci), but it does not provide reliable coverage for anaerobic organisms. It is often 

used for genitourinary and gastrointestinal infections. 

(Choice D) Clindamycin is effective against gram-positive bacteria and anaerobes but not against most 

gram-negative organisms (eg, Eikenella corrodens). It is used for some lung abscesses, skin and soft

tissue infections, and female upper reproductive tract infections (anaerobic coverage in combination with 

other agents). 

(Choice E) Erythromycin is sometimes used as a second-line agent in the treatment of gonococcal or 

chlamydia! urethritis. Erythromycin covers some atypical organisms (eg, Mycoplasma), but overall it does 

not provide adequate gram-negative or anaerobic coverage. 

Educational objective: 

Human bite wounds often result in polymicrobial infections with aerobic and anaerobic oral organisms. 

Empiric treatment with amoxicillin-clavulanate provides adequate coverage for the majority of virulent oral 

bacteria. 
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A 3-day-old girl is brought to the emergency department due to irritability. The patient was discharged 

yesterday evening after an uncomplicated labor and vaginal delivery. Since last night, she has been crying 

during her wake periods and sleeping up to 7 hours at a time. She refused to feed this morning. 

Temperature is 37 C (98.6 F) and pulse is 180/min. Weight today is down 5% from birth. The patient is 

crying and unable to be consoled by the mother. The anterior fontanelle is soft. Cardiac examination 

reveals regular tachycardia and no murmurs. Lungs are clear to auscultation, and abdominal examination 

is normal. The skin is clear. Glucose is 70 mg/dL. Leukocyte count is 3,000/mm 3 • Which of the following 

is the most appropriate treatment of this patient's clinical presentation? 

✓O A. Ampicillin and gentamicin (37%) 

O B. Ceftriaxone and vancomycin (8%) 

O C.Dextrose infusion (35%) 

O D.Morphine (12%) 

O E. Propranolol (5%) 

Omitted 
Correct answer 

I I, I 3?% 
L!!!!. Answered correctly 

A 

Explanation 
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Neonatal sepsis 

• Group B Streptococcus 

Etiology • Escherichia coli 

• Listeria monocytogenes (age <7 days) 

• 

• Temperature instability (fever or hypothermia) 

• CNS signs (eg, lethargy, irritability, apnea) 

Clinical features 
• Poor feeding 

• Respiratory distress (eg, tachypnea, grunting) 

• Jaundice 

02/13/2021 
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• Abnormal leukocyte count (high or low); bandemia 

Diagnosis • Blood, urine & cerebrospinal fluid cultures 

Treatment • Parenteral antibiotics (ampicillin & gentamicin) 

This neonate (age <28 days) is irritable with poor feeding and leukopenia, findings concerning for neonatal 

sepsis. The most common causes of early-onset (age <7 days) neonatal sepsis are group 

B Streptococcus (GBS) and Escherichia coli. Listeria monocytogenes also causes early-onset sepsis 

but typically occurs in outbreaks. 

Clinical manifestations of sepsis in neonates are often subtle and nonspecific, and a high index of clinical 

suspicion is required due to increased mortality with delayed diagnosis and treatment. Neonates with 

sepsis are often brought in for evaluation due to poor feeding, inconsolability, or lethargy. Temperature 

instability causing either fever or hypothermia (<36 C [96.8 F]), is common although patients may be 

normothermic, as seen in this neonate. An abnormal leukocyte count (increased or decreased) or 

elevated immature neutrophil count (bands) is also concerning for sepsis. 

Hemodynamically stable neonates with suspected sepsis warrant a full evaluation with a complete blood 

count, cerebrospinal fluid (CSF) analysis, urinalysis, and cultures of all 3 fluids (blood, urine, CSF). 

Patients should then receive empiric antibiotics with ampicillin, which targets GBS and L 

monocytogenes, along with gentamicin, which covers E coli and also acts synergistically with ampicillin 

against GBS and L monocytogenes. Acyclovir is often included in the empiric treatment regimen to cover 

herpes simplex virus. 

(Choice B) Ceftriaxone and vancomycin are used as empiric therapy for suspected sepsis in children age 

>1 month. Ceftriaxone, which does not cover L monocytogenes, is typically avoided in neonates due to its 

associated risk of hyperbilirubinemia. In addition, vancomycin is usually considered only in neonates with 

risk factors (eg, prolonged hospitalization) for methicillin-resistant Staphylococcus aureus. 

(Choice C) Neonatal hypoglycemia (<40 mg/dL) can cause irritability, lethargy, and poor feeding. This 

patient's glucose level is normal, making dextrose infusion unnecessary. 

(Choice D) Morphine may be indicated in neonatal abstinence syndrome, which occurs in neonates born 

to mothers who use opiates. Symptoms include irritability and poor feeding, not leukopenia. 

(Choice E) Propranolol can treat neonatal Graves disease, which can cause tachycardia and irritability 

due to thyroid stimulation from transplacental transfer of maternal antithyroid antibodies. However, in this 

case, there is no maternal history of Graves disease, and associated symptoms such as excessive eating 

and hepatosplenomegaly are not present. 

Educational objective: 

Neonatal sepsis typically causes nonspecific symptoms, including irritability, poor feeding, and lethargy. An 

abnormal leukocyte count is common. Empiric therapy is intravenous ampicillin and gentamicin to treat the 

most common pathogens, including group B Streptococcus, Escherichia coli, and Listeria monocytogenes. 

References 
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A 62-year-old man is brought to the emergency department due to fever, headache, confusion, and 

vomiting for the past 2 days. His medical history is significant for liver transplantation secondary to Wilson 

disease, hypertension, and type 2 diabetes mellitus. The patient's medications include long-acting insulin, 

amlodipine, and tacrolimus; he has no medication allergies. Temperature is 39.2 C (102.6 F), blood 

pressure is 120/75 mm Hg, pulse is 102/min, and respirations are 18/min. He is awake but confused. 

Funduscopy shows no abnormalities. His neck is stiff. Cardiac and pulmonary examinations are normal. 

White blood cell count is 17,000/mm3 with neutrophilic predominance. Serum creatinine is 1.1 mg/dL. 

Blood cultures are drawn. CT scan of the head is unremarkable. Lumbar puncture results are pending. 

Which of the following is the most appropriate empiric antibiotic therapy for this patient? 

O A. Cefepime and ampicillin (7%) 

✓O B. Cefepime, vancomycin, and ampicillin (60%) 

O C.Ceftazidime and vancomycin (15%) 

0 D.Ceftriaxone (8%) 

O E. Meropenem and vancomycin (8%) 

Omitted 
I 1,1 60% 

Correct answer L!!!!. Answered correctly 
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Explanation 

Bacterial meningitis 

Risk group Common organisms 

Streptococcus pneumoniae, 

Age 2-50 Neisseria meningitidis 

Age >50 
S pneumoniae, N meningitidis, 

Listeria 

S pneumoniae, N meningitidis, 

lmmunocompromised Listeria, gram-negative rods 

Neurosurgery/penetrating 
Gram-negative rods, MRSA, 

coagulase-negative 
skull trauma 

staphylococci 

• 3rd-generation cephalosporins: ceftriaxone or cefotaxime 

• Alternatives to cefepime: ceftazidime or meropenem 

• Alternative to ampicillin: trimethoprim-sulfamethoxazole for Listeria 

MRSA = methicillin-resistant Staphylococcus aureus. 
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Empiric antibiotics 

Vancomycin + 3rd-generation 

cephalosporin 

Vancomycin + ampicillin + 3rd-

generation cephalosporin 

Vancomycin + ampicillin + 

cefepime 

Vancomycin + cefepime 

This patient's presentation of fever, headache, nuchal rigidity, vomiting, and altered mental status is 

consistent with acute bacterial meningitis. Evaluation of bacterial meningitis includes blood cultures and 

lumbar puncture (LP}. A head CT scan should be performed prior to LP to rule out intracranial mass in 

patients with certain risk factors (eg, immunocompromised state, previous central nervous system disease, 

new-onset seizures, papilledema, altered mental status, focal neurologic deficits). Antibiotic therapy is 

generally initiated after obtaining an LP and blood cultures; however, if LP must be delayed for 

neuroimaging, antibiotics should be started immediately after drawing blood cultures. 

Empiric treatment for bacterial meningitis depends on risk factors and specific pathogens. In 

immunocompromised patients (eg, transplant recipients on immunosuppressants), the treatment of 

choice is cefepime or ceftazidime plus vancomycin plus ampicillin. Cefepime is a fourth-generation 

cephalosporin that covers most of the major organisms of bacterial meningitis (eg, Streptococcus 

pneumoniae, Neisseria meningitidis, group B streptococci, Haemophilus influenzae) as well as 

Pseudomonas aeruginosa. Vancomycin provides coverage against cephalosporin-resistant pneumococci, 

and ampicillin covers Listeria monocytogenes. Patients should also empirically receive dexamethasone 

to help prevent the neurologic complications (eg, deafness, focal deficits) of S pneumoniae meningitis, but 

it should be discontinued once pneumococcal meningitis is ruled out. 

(Choice A) Cefepime and ampicillin would cover most organisms responsible for meningitis, including 

Pseudomonas and Listeria; however, vancomycin is also necessary in this patient to cover cephalosporin

resistant pneumococci. 

(Choices C and E) Ceftazidime (or meropenem) and vancomycin are indicated for patients with 

neurosurgery/shunt or penetrating trauma to the skull who have symptoms of meningitis. This regimen 

covers methicillin-resistant Staphylococcal aureus, coagulase-negative staphylococcus, and gram-negative 

rods (eg, Pseudomonas); however, it does not adequately cover Listeria. 

(Choice D) Ceftriaxone alone is effective in the treatment of meningitis due to H influenzae or N 

meningitidis. 

Educational objective: 

Empiric antibiotics must not be delayed while awaiting results of CT scan or performing lumbar puncture to 

diagnose bacterial meningitis. Cefepime plus vancomycin plus ampicillin is the regimen of choice for 

immunocompromised patients with suspected bacterial meningitis. Corticosteroids should be started at the 

same time as antibiotics and discontinued if cultures show an organism other than Streptococcus 

pneumon,ae. 

References 

• Epidemiology, diagnosis, and antimicrobial treatment of acute bacterial meningitis. 

• Bacterial meningitis in older adults. 

• Corticosteroids for acute bacterial meningitis. 
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A 36-year-old woman comes to the office due to a right lower extremity rash. The patient developed a large 

abrasion over her right ankle after falling off her mountain bike 3 days ago. Yesterday, she noticed 

progressive, painful red streaks near the wound. She has no chronic medical conditions and takes no 

medications. Temperature is 38.2 C (100.8 F), blood pressure is 126/78 mm Hg, and pulse is 92/min. 

Examination reveals a 4-cm abrasion just superior to the right lateral malleolus; no purulence or induration 

is present, but there are several tender, erythematous streaks extending proximally from the wound toward 

the knee. Tender, enlarged lymph nodes are also present in the right popliteal fossa. Which of the 

following is the most appropriate treatment for this patient? 

0 A. Azithromycin (7%) 

✓O B.Cephalexin (42%) 

0 C.Ciprofloxacin (9%) 

0 D.Griseofulvin (2%) 

0 E. ltraconazole (21 %) 

O F. Penicillin V (17%) 

Omitted 
Correct answer 

I I, I 42% 
L!!!!. Answered correctly 

B 

Explanation 
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Lymphangitis 

• 
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Epidemiology 
• Cutaneous injury - pathogen invasion of lymphatics in deep dermis 

• Streptococcus pyogenes & MSSA 

• Tender, erythematous streaks proximal to wound 

Manifestations • Regional tender lymphadenopathy (lymphadenitis) 

• Systemic symptoms (eg, fever, tachycardia) 

Treatment • Cephalexin 

MSSA = methicillin-sensitive Staphylococcus aureus. 

This patient had a skin abrasion and subsequently developed tender, erythematous streaks extending 

towards her knee and regional lymphadenopathy, raising strong suspicion for acute infectious 

lymphangitis. Most cases develop in the setting of cutaneous wound, which creates a portal for skin 

pathogens to enter the deep dermis and invade lymphatic channels. Patients generally have tender, 

erythematous streaks extending from the wound toward the draining lymph nodes; regional tender 

lymphadenopathy (lymphadenitis) and systemic symptoms (eg, fever) are often present. 

The leading causes of lymphangitis are Streptococcus pyogenes and methicillin-

sensitive Staphylococcus aureus (MSSA); therefore, empiric treatment with cephalexin is generally 

curative. 

(Choice A) Azithromycin is often used for upper respiratory infection due to excellent activity against a 

number of gram-positive upper respiratory pathogens, including S pyogenes. However, it is not regularly 

used for skin and soft tissue infection due to limited activity against MSSA. 

(Choice C) Ciprofloxacin is primarily used for gram-negative bacterial infections, particularly those that 

arise below the level of the diaphragm (eg, urinary tract, gastrointestinal). It has limited activity against 

gram-positive bacteria and is not commonly employed for skin and soft tissue infections. 

(Choice D) Griseofulvin is an antifungal agent that is primarily used to treat cutaneous fungal infections 

(eg, ringworm). This patient with tender erythematous streaks and regional lymphadenitis following a 

cutaneous injury is far more likely to have a bacterial infection. 

(Choice E) ltraconazole is an antifungal agent that is often used to treat sporotrichosis, the leading cause 

of nodular lymphangitis. In contrast to acute infectious lymphangitis, nodular lymphangitis is marked by the 

formation of nodular swellings along the proximal lymphatic channel over the course of weeks (not days). 

Gardeners are classically affected. 

(Choice F) Although penicillin V has activity against S pyogenes, it is not typically employed for skin and 

soft tissue infections because many strains of MSSA are resistant. 

Educational objective: 

Acute infectious lymphangitis is marked by the formation of proximal, tender, erythematous streaks at the 

site of skin wound with regional lymphadenopathy and systemic symptoms (eg, fever). Most cases are 

caused by Streptococcus pyogenes or methicillin-sensitive Staphylococcus aureus; therefore, treatment 

with cephalexin is generally curative. 
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A 26-year-old man undergoing chemotherapy for metastatic seminoma comes to the emergency 

department with fever and chills for the last 24 hours. He has no chest pain, shortness of breath, cough, 

abdominal pain, diarrhea, or skin rash. His temperature is 38.9 C (102 F), blood pressure is 118/70 mm 

Hg, pulse is 102/min, and respirations are 18/min. Examination shows mucosal pallor. There is mild 

gingival erythema but no evidence of bleeding. The cardiopulmonary examination is normal. The 

abdomen is soft and nontender to palpation. The perianal area is without lesions. Laboratory results are 

as follows: 

690/mm 3 with 20% 
Leukocytes 

neutrophils 

Hemoglobin 8.6 g/dL 

Hematocrit 25% 

Platelets 74,000/mm 3 

Creatinine 0.9 mg/dL 

Chest x-ray shows no infiltrates. Urinalysis is normal. The patient is admitted to the hospital. Which of the 

following is the most appropriate initial therapy for this patient? 

0 A.Acyclovir (12%) 

0 B. Ceftriaxone (13%) 

0 C.Ciprofloxacin (4%) 

0 D.Linezolid (4%) 

✓O E. Piperacillin-tazobactam (42%) 

0 F. Vancomycin (17%) 

0 G.Voriconazole (4%) 

Omitted 
Correct answer 

I I, I 42% 
L!!!!. Answered correctly 

E 

Explanation 
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This patient is febrile with no obvious focus of infection given the normal chest x-ray and urinalysis. He has 

febrile neutropenia (FN). Neutropenia is defined as an absolute neutrophil count (ANC) <1500 

neutrophils/mm 3 (severe neutropenia is ANC <500 neutrophils/mm 3 ). Patients with ANC <1000 

neutrophils/mm 3 (as in this patient with ANC = 690 leukocytes x 20% neutrophils = 138 neutrophils/mm 3 ) 

are at higher risk for overwhelming bacterial infection due to an absent or blunted neutrophil-mediated 

inflammatory response. 

Chemotherapy may also lead to disruption of the skin and mucosal barrier of the mouth and gastrointestinal 

tract, resulting in mucositis and subsequent translocation of the bacteria into the bloodstream. Gram

negative organisms, particularly Pseudomonas aeruginosa, are frequently identified and cause severe 

infection; gram-positive bacteria are also commonly identified in bloodstream infections. 

FN is a medical emergency, and starting early empiric antibiotic therapy can avoid progression of 

infection to severe sepsis and life-threatening complications. Initial evaluation includes blood and urine 

cultures, followed by immediate intravenous broad-spectrum antibiotics. Monotherapy with an 

antipseudomonal beta-lactam agent (eg, cefepime, meropenem, piperacillin-tazobactam) provides both 

gram-negative and gram-positive coverage and is recommended initially. 

(Choice A) Herpes virus infections are not a typical cause of FN, and empiric acyclovir therapy is not 

recommended unless the patient has clinical signs consistent with a herpes infection. 

(Choices B and D) Ceftriaxone and linezolid do not have antipseudomonal coverage and are not 

recommended as initial empiric antibiotics. 

(Choice C) Although ciprofloxacin has reasonable activity against Pseudomonas, it does not have good 

activity against anaerobes. It may be used in combination with a beta-lactam/beta-lactamase agent (eg, 

amoxicillin-clavulanic acid) for outpatient therapy of low-risk neutropenic patients. 

(Choice F) Vancomycin has no gram-negative activity. Although gram-positive bacteria are commonly 

identified in bloodstream infections of patients with FN, routinely adding vancomycin for all patients with FN 

was not associated with improved clinical outcomes and resulted in more toxicity. Vancomycin is added to 

empiric drug therapy for patients with known colonization with methicillin-resistant Staphylococcus aureus, 

probable catheter-related infection, skin/soft-tissue infection, pneumonia, or hemodynamic instability. 

(Choice G) Antifungal medications are recommended in high-risk neutropenic patients with persistent 

fever after 4-7 days of initial therapy in whom a source of infection is not identified. 

Educational objective: 

Patients with febrile neutropenia should be started on empiric broad-spectrum antibiotics as soon as 

possible after blood cultures are obtained. Empiric monotherapy with an antipseudomonal agent (eg, 

cefepime, meropenem, piperacillin-tazobactam) is recommended for initial management. 

References 

• Clinical practice guideline for the use of antimicrobial agents in neutropenic patients with cancer: 2010 

update by the Infectious Diseases Society of America. 

• Evidence-based approach to treatment of febrile neutropenia in hematologic malignancies 
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A 56-year-old woman comes to the emergency department due to a week of fever, dyspnea, and cough 

with productive, foul-smelling sputum. She has no chills or rigors. The patient was seen at an urgent care 

center for these symptoms 4 days ago and was prescribed a 5-day course of azithromycin to treat 

pneumonia. However, she continues to feel worse despite taking the medicine. She underwent an upper 

gastrointestinal endoscopy 10 days ago for a long history of heartburn. Temperature is 38. 7 C (101.7 F), 

blood pressure is 130/80 mm Hg, pulse is 108/min, and respirations are 22/min. Dentition is poor. 

Crackles are heard over the right upper lung field. There are no cardiac murmurs. Abdomen is soft and 

nontender. Complete blood count shows leukocytes of 14,500/mm 3 • Chest x-ray reveals a right upper lobe 

infiltrate. Which of the following additional therapies would be most helpful for this patient's condition? 

O A. Ampicillin and gentamicin (13%) 

0 B. Ciprofloxacin (13%) 

✓O C.Clindamycin (67%) 

0 D.Doxycycline (2%) 

O E. Trimethoprim-sulfamethoxazole (3%) 

Omitted 
Correct answer 

C 

I I, I 6?% 
L!!!!. Answered correctly 

Explanation 
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This patient likely has an aspiration pneumonia due to anaerobes as a complication of upper 

gastrointestinal endoscopy. Patients with pneumonia caused by anaerobic organisms typically present 

with indolent symptoms such as fever, malaise, and a characteristic foul-smelling sputum. Poor 

dentition, which predisposes to a greater quantity of oral anaerobic organisms, increases the risk of 

anaerobic aspiration pneumonia. Other risk factors for aspiration include forms of upper airway 

instrumentation (eg, endotracheal or nasogastric tubes), gastroesophageal reflux, dysphagia, and 

impaired consciousness. 

The location of the infiltrate is gravity-dependent and differs according to the patient's position at the time of 

aspiration. In supine patients, the posterior segments of the upper lobes and superior segments of the 

lower lobes are most affected, whereas in erect patients the bases of the lower lobes and the right middle 

lobe are most affected. Adding an antibiotic, such as clindamycin, with anaerobic coverage is the most 

reasonable next step. Other regimens include metronidazole with amoxicillin, amoxicillin-clavulanate, or a 

carbapenem. High rates of failure are seen with metronidazole monotherapy. 

(Choice A) The combination of ampicillin and gentamicin has good synergism against gram-negative 

aerobes. However, many anaerobes produce beta-lactamases; consequently, using ampicillin without a 

beta-lactamase inhibitor (eg, sulbactam) is not ideal for anaerobic coverage. The triple combination of 

ampicillin, gentamicin, and metronidazole is sometimes used for abdominal infections. 

(Choice B) Ciprofloxacin has good gram-negative coverage but is not effective for anaerobic or most 

gram-positive organisms. 

(Choice D) Doxycycline is an appropriate antibiotic for outpatient community-acquired pneumonia in which 

macrolide resistance is suspected, but it does not have good activity against anaerobes. 

(Choice E) Trimethoprim-sulfamethoxazole is the drug of choice for Pneumocystis pneumonia and is 

effective against many gram-negative and gram-positive agents; however, it does not provide significant 

anaerobic coverage. 

Educational objective: 

In patients with fever and a cough productive of foul-smelling sputum after instrumentation of the upper 

airway or esophagus, an anaerobic lung infection should be suspected. Common antibiotic options for 

anaerobic coverage include metronidazole with amoxicillin, amoxicillin-clavulanate, and clindamycin. 

References 

• Healthcare-associated pneumonia and aspiration pneumonia. 

• Aspiration-induced lung injury. 

• Geriatric oral health and pneumonia risk. 
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A 7-year-old girl is brought to the emergency department due to a cat bite on her right arm. She was bitten 

while picking up a neighbor's cat by its tail. Afterward, her mother immediately cleaned the wound with 

hydrogen peroxide. The patient's vaccinations are up to date, and her most recent tetanus vaccine was 3 

years ago. Her temperature is 36.9 C (98.4 F), blood pressure is 108/70 mm Hg, pulse is 107/min, and 

respirations are 21/min. Physical examination shows a deep puncture wound on the anterolateral aspect of 

her right forearm. There is no visible debris in the wound and no active bleeding. Neurovascular function 

is intact. Her wound is copiously irrigated with saline and cleaned with povidone-iodine. Which of the 

following is the best next step in management? 

O A. Administer tetanus booster (4%) 

O B. Closure with sutures (2%) 

O C.Observation and close follow-up (26%) 

✓O D.Prescribe amoxicillin/clavulanate (51%) 

O E. Prescribe azithromycin (7%) 

O F. Prescribe clindamycin (7%) 

Omitted 
Correct answer 

I 1,1 51% 
L!!!!. Answered correctly 

D 

Explanation 

Microbiology 

Management 

©UWOl1d 

(i'\ 03 secs 
\..::J nmeSpent 

Cat bites 

• Pasteurella multocida 
• Anaerobic bacteria 

• Copious irrigation & cleaning 
• Prophylactic amoxicillin/clavulanate 
• Tetanus booster as indicated 
• Avoid closure 
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This patient has a deep puncture wound from a cat bite. Cats have long, sharp teeth that can inoculate 

oral flora deep into skin, reaching soft-tissue structures (eg, nerves, tendon sheaths). Therefore, cat bites 

are much more likely to cause serious infection than dog or human bites. Antibiotic prophylaxis is 

recommended in addition to routine wound care (eg, copious irrigation) for patients who have a deep 

puncture wound, particularly when due to a cat bite (such as this patient). 

Oral flora of cats includes Pasteurella multocida (gram-negative coccobacilli) and oral anaerobes. 

Amoxicillin/clavulanate is the agent of choice for prophylaxis; amoxicillin has activity against P multocida, 

and the addition of clavulanate provides additional coverage against beta-lactamase producing organisms. 

(Choice A) For cat bites, a booster dose of tetanus-containing vaccine should be administered to 

incompletely vaccinated children or those whose last vaccine was >5 years ago. This child's last dose was 

3 years ago; therefore, she does not require a booster dose. 

(Choice B) Due to the high risk for infection following cat bites, wound closure should be avoided unless 

there is a major cosmetic implication (eg, facial wound). 

(Choice C) Observation and close follow-up without antibiotic prophylaxis are appropriate for 

immunocompetent individuals with minor human or dog bites that are not located on hands, feet, or 

genitalia. This treatment would be inappropriate management for cat bites as the majority will become 

infected without antibiotic prophylaxis. 

(Choice E) Azithromycin has activity against Bartone/la hense/ae, the causative agent of cat-scratch 

disease. However, cat-scratch disease is uncommon and does not require antibiotic prophylaxis in 

immunocompetent individuals. 

(Choice F) Clindamycin treats gram-positive skin flora (eg, Staphylococcus aureus, Streptococcus 

pyogenes) and oral anaerobes. Although clindamycin is commonly used to treat cellulitis and abscesses 

unrelated to bites, it has no activity against P multocida and therefore should not be used as monotherapy 

for prophylaxis following a cat bite. 

Educational objective: 

Cat bites are at high risk of infection due to inoculation of bacteria into deep puncture wounds. Amoxicillin 

with clavulanate has activity against Pasteurella multocida and oral anaerobes and is the first-line agent for 

antibiotic prophylaxis. 

References 

• Dog and cat bites. 
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An 80-year-old man is brought to the emergency department due to 2 days of fever, productive cough, and 

shortness of breath. The patient has a history of hypertension, coronary artery disease, and ascending 

aortic aneurysm with moderate aortic insufficiency. He has not been hospitalized or used antibiotics 

recently. The patient is an ex-smoker with a 30-pack-year history and has no drug allergies. Temperature 

is 38.4 C (101.1 F), blood pressure is 110/68 mm Hg, pulse is 102/min, and respirations are 20/min. 

Physical examination reveals right-sided lung crackles and a soft, early diastolic murmur. Leukocytes are 

14,000/mms, and a chest x-ray shows infiltrates in the right upper lobe of the lung. Which of the following 

antibiotics should be avoided in this patient to prevent complications associated with his comorbid 

conditions? 

0 A.Amoxicillin (2%) 

0 B.Azithromycin (17%) 

0 C.Ceftriaxone (2%) 

0 D. Doxycycline ( 11 % ) 

✓O E. Levofloxacin (65%) 

Omitted 
Correct answer 

I 1,1 65% 
L!!!!. Answered correctly 

E 

Explanation 

(i'\ 03 secs 
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This patient with fever, cough, and a pulmonary infiltrate on chest x-ray most likely has community-acquired 

pneumonia (CAP). All of the antibiotics listed can play a part in the management of CAP. However, given 

this patient's aortic aneurysm, the use of fluoroquinolones (eg, levofloxacin, moxifloxacin, ciprofloxacin) is 

relatively contraindicated. Fluoroquinolones upregulate cell matrix metalloproteases, leading to increased 

collagen degradation; this mechanism is likely responsible for several associated adverse effects, 

including Achilles tendon rupture, retinal detachment, and aortic aneurysm rupture. 

The increased risk of aortic aneurysm rupture with fluoroquinolones is small overall, but it warrants serious 

consideration due to the high morbidity and mortality of rupture. Hence, when possible, these drugs should 

be avoided in patients with known aortic aneurysm or substantial risk factors for aortic aneurysm (eg, 

Marfan syndrome, Ehlers-Danlos syndrome, advanced atherosclerotic disease, uncontrolled hypertension). 

Other adverse effects of fluoroquinolones that are likely unrelated to collagen degradation include 

encephalopathy, peripheral neuropathy, and QT-interval prolongation. 

(Choice A) Amoxicillin is sometimes used for outpatient treatment of CAP. Adverse effects include 

hypersensitivity reactions (eg, urticaria, acute interstitial nephritis) and nonallergic skin rash (eg, erythema 

multiforme ). 

(Choice B) Macrolides (eg, azithromycin, clarithromycin) are sometimes used as monotherapy for 

outpatient treatment of CAP when rates of resistance in Streptococcus pneumoniae are low in the 

community; they can also be combined with a beta-lactam antibiotic for inpatient treatment. Adverse 

effects include gastrointestinal disturbance (eg, nausea) and QT-interval prolongation. 

(Choice C) Ceftriaxone is usually the beta-lactam of choice for inpatient treatment of CAP. Like most 

beta-lactams, ceftriaxone is associated with hypersensitivity reactions. It is also associated with 

cholestasis in some patients. 

(Choice D) Doxycycline monotherapy is appropriate for outpatient treatment of CAP, and the drug is 

sometimes combined with a beta-lactam for inpatient treatment. Adverse effects include skin 

photosensitivity and medication-induced esophagitis. 

Educational objective: 

Fluoroquinolones (eg, levofloxacin) increase collagen degradation and are associated with adverse effects, 

including Achilles tendon rupture, retinal detachment, and aortic aneurysm rupture. When possible, 

fluoroquinolone use should be avoided in patients with a known aortic aneurysm or substantial risk factors 

for aortic aneurysm. 

References 

• Aortic dissection and aortic aneurysms associated with fluoroquinolones: a systematic review and meta

analysis. 

• Fluoroquinolones and collagen associated severe adverse events: a longitudinal cohort study. 
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A 34-year-old man is being discharged from the hospital after treatment for splenic rupture and 

intraabdominal bleeding following blunt abdominal trauma. His postoperative course was uncomplicated. 

The patient has no other chronic medical conditions and previously took no medications. He has no known 

drug allergies. Vital signs are normal. Abdominal examination shows a well healing incision. Appropriate 

vaccinations are planned for the first follow-up appointment in 2 weeks. Which of the following antibiotics 

should be prescribed for this patient to take immediately if he develops a fever? 

✓O A. Amoxicillin-clavulanate (70%) 

O B. Clindamycin (8%) 

0 C.Metronidazole (5%) 

0 D.Rifampin (6%) 

O E. Trimethoprim-sulfamethoxazole (8%) 

Omitted 
Correct answer 

I I, I ?Oo/o 
L!!!!. Answered correctly 

A 

Explanation 
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This patient with splenic rupture likely had an emergency splenectomy. Because the spleen plays a vital 

role in generating antibodies, storing monocytes, and removing antibody-coated bacteria, patients with 

splenectomy are at significant risk for fulminant bacterial infection. Risk is greatest with encapsulated 

bacteria (eg, Streptococcus pneumoniae, Hemophilus influenzae, Neisseria meningitidis) because these 

organisms are destroyed primarily by splenic monocytes following opsonization in the intravascular or 

reticuloendothelial space. 

Fulminant bacterial infection can lead to death within hours of symptoms. Therefore, patients who undergo 

splenectomy are prescribed an antibiotic to take immediately when they develop fever. Amoxicillin

clavulanate is used most often due to its broad spectrum of activity against common encapsulated 

pathogens, but those with penicillin allergy can take levofloxacin, which has similar broad efficacy. Patients 

should be instructed to proceed to the nearest emergency department for evaluation of fever after they take 

the antibiotic. 

Patients who undergo splenectomy are also generally vaccinated against common encapsulated 

organisms. Vaccinations are typically administered >2 weeks after urgent splenectomy to ensure adequate 

humoral response. Most patients receive the 13-valent and 23-valent pneumococcal vaccines, the H 

influenzae type B vaccine, and the quadrivalent and monovalent meningococcal vaccines. Patients should 

also be given the yearly seasonal influenza vaccination to reduce the risk of secondary bacterial infection 

with S pneumoniae following influenza infection. 

(Choice B) Clindamycin is used to treat some gram-positive aerobic and anaerobic bacteria but has 

almost no efficacy against gram-negative bacteria such as N meningitidis and H influenzae. 

(Choice C) Metronidazole effectively covers gram-negative anaerobic bacteria and some protozoans but 

has minimal efficacy against aerobic and gram-positive organisms (eg, S pneumoniae). 

(Choice D) Rifampin has activity against intracellular pathogens such as Mycobacterium tuberculosis. 

Although it is sometimes used for chemoprophylaxis against N meningitidis in high-risk patients, it is not 

generally used for the treatment of this organism or other common encapsulated pathogens. 

(Choice E) Trimethoprim-sulfamethoxazole has broad efficacy against many gram-positive and gram

negative bacteria but is not typically used for splenectomy patients with fever due to delayed bactericidal 

activity and resistance patterns. 

Educational objective: 

Patients who undergo splenectomy are at high risk for fulminant sepsis with encapsulated organisms. 

They should be prescribed amoxicillin-clavulanate to take immediately in the setting of fever and then 

should be advised to proceed directly to the nearest emergency department. 
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A 38-year-old woman, gravida 5 para 4, at 10 weeks gestation comes to the office for an initial prenatal 

visit. She feels well and has no concerns. The patient takes prenatal vitamins and has a history of type 2 

diabetes mellitus that is currently managed with insulin. She has no vaginal bleeding or pelvic pain. The 

patient reports no urinary urgency, hematuria, or dysuria. She does not use tobacco, alcohol, or illicit 

drugs. Temperature is 36.7 C (98.1 F) and blood pressure is 130/80 mm Hg. BMI is 29 kg/m2 • The fetal 

heart rate is 155/min on Doppler ultrasound. Physical examination shows no abnormalities. A clean-catch 

urine culture from today's visit grows >100,000 colony-forming units/ml of Escherichia coli. Which of the 

following is the best next step in management? 

✓O A. Amoxicillin-clavulanate (64%) 

0 B. Ciprofloxacin (10%) 

0 C.Doxycycline (1%) 

O D.No additional treatment or workup indicated (5%) 

O E. Trimethoprim-sulfamethoxazole (17%) 

Omitted 
Correct answer 

A 

Explanation 

I 1,1 64% 
L!!!!. Answered correctly 
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Asymptomatic bacteriuria 

Definition • >100,000 CFU/ml bacteria 

• Pregestational diabetes mellitus 

Risk factors • History of urinary tract infection 

• Multiparity 

• Escherichia coli (most common) 

• Klebsiella 
Common pathogens 

• Enterobacter 

• Group B Streptococcus 

• Cephalexin 

• Amoxicillin-clavulanate 
First-line treatment 

• Nitrofurantoin 

• Fosfomycin 

CFU = colony-forming units. 

07/02/2021 
• Last Updated 

Asymptomatic bacteriuria (ASB) is the growth of >100,000 (105 ) colony-forming units/ml of a single 

bacteria from a clean-catch urine specimen in the absence of urinary tract infection symptoms. 

Prepregnancy diabetes mellitus, as in this patient, is a risk factor. Screening and treatment for ASB is 

typically not performed in the general population because it does not decrease the rates of symptomatic 

infection or adverse outcomes. In contrast, pregnant women have an increased risk of pyelonephritis 

and complications (eg, preterm delivery, low birth weight) associated with ASB. This is likely related to 

progesterone-induced smooth muscle relaxation (ie, ureteral dilation, valve laxity) that allows bacteria to 

ascend to the upper urinary tract. 

Therefore, all pregnant patients are screened for ASB at the initial prenatal visit. Patients whose screening 

urine cultures are positive require antibiotic therapy (Choice D). The most common pathogen is 

Escherichia coli, as in this patient. First-line antibiotic therapy includes cephalexin, amoxicillin

clavulanate, or nitrofurantoin. A repeat urine culture (ie, test of cure) is performed after antibiotic 

completion to ensure clearance of the bacteriuria. 

(Choice B) Fluoroquinolones (eg, ciprofloxacin) are contraindicated in pregnancy due to the potential 

association with fetal bone deformities and arthropathy. 

(Choice C) Doxycycline and other tetracycline antibiotics are contraindicated in pregnancy because they 

interfere with fetal bone and tooth development. Children exposed to tetracycline in utero can also develop 

gray discoloration of the teeth. 

(Choice E) Trimethoprim-sulfamethoxazole is safe in the second trimester but contraindicated in the first 

(eg, 10 weeks) because it interferes with folic acid metabolism, which is critical to early fetal development. 

It is also contraindicated in the third trimester due to the risk of neonatal kernicterus. 

Educational objective: 

All pregnant patients are screened and treated for asymptomatic bacteriuria at the initial prenatal visit due 

to the risk of acute pyelonephritis and complications (eg, preterm delivery, low birth weight) associated with 

untreated asymptomatic bacteriuria. The most common pathogen is Escherichia coli. First-line antibiotics 

include cephalexin, amoxicillin-clavulanate, or nitrofurantoin. 
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• Asymptomatic bacteriuria in pregnancy. 

• Urinary tract infection and bacteriuria in pregnancy. 
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