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1. A 3 year old girl presents to your Emergency Room with fever and left sided facial swelling. According to the patient’s mother, she was well until last night but when she woke up this morning she was febrile to 102 degrees F (38.9 C) and very irritable. Several hours later, her mother noticed an area of redness and swelling on the left side of her face. She called her daughter’s PCP and was told to come to the ED.  
In the ED, the patient is febrile to 39 C and irritable. She has some mild tachycardia, but otherwise normal vital signs. On physical exam she has an area of bright red skin from just above her mouth to below her eye on the left side and spreading over her nose to the right. The area appears well demarcated around the edges, is slightly raised, and is warm to the touch (see image below). The remainder of her physical exam is unremarkable.  She is up to date on her vaccines. She has been otherwise healthy, but has an older brother who was recently treated for Strep Throat. 
Based on your history and physical exam, what is the best antibiotic to treat this patient with?
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a. TMP/SMX
b. Ceftriaxone
c. Cephalexin
d. Cefazolin 
e. Vancomycin 

D- Cefazolin. Given the rapid onset of symptoms, brother with recent GAS infection, fever, and non-purulent warm erythematous area on her face, this is most likely erysipelas caused by GAS. With her rapid progression of symptoms and high fever, she should be admitted for IV antibiotics (this would be classified as a moderate infection- see algorithm below). 

Cellulitis and Erysipelas
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These are a bacterial infection within the skin (erysipelas is more superficial than cellulitis). Both characterized by redness and warmth on the skin and are well demarcated. They can both be associated with systemic symptoms such as fever. Erysipelas is more commonly associated with rapid onset of symptoms. Most often caused by beta-hemolytic strep (A, B, C, G, F- but especially GAS!), and staph aureus (more commonly MSSA than MRSA). Note: Some less common causes- H. flu (especially in non-immunized patients or immunocompromised), clostridia species, strep pneumonia and Neisseria meningitidis.  
Work-up and treatment:
Mostly diagnosed clinically.
If erysipelas is suspected, should also screen for GAS pharyngitis. 
If systemic symptoms such as fever- CBC (to assess white count and diff), blood culture (can have bacteremia and septicemia).
Can consider getting a nasal swab to assess for MRSA. If negative for MRSA, then can narrow coverage for just MSSA skin infections. 
For Oral treatment for mild cases- Cephalexin (no MRSA coverage) OR clindamycin for 5 days, unless symptoms don’t improve, then extend until they are resolved. 
For moderate cases, including those with systemic symptoms, treat with cefazolin (no MRSA coverage), or clindamycin. Can transition to PO once marked improvement and no longer with fevers x 24 hours. 
For severe cases treat with vancomycin unless you know it’s from GAS or a particular bacteria -refer to algorithm below for treatment choices.  



2. A 15 year old male presents to the ED after several days of worsening pain and swelling in his right forearm. His symptoms started several days ago, beginning first as a small area of redness but has since progressed to much larger and more “swollen”. In the emergency room, his vital signs are all normal and is well appearing. He has otherwise been healthy and is up to date on his vaccines. His right arm has an ~3cm raised area on the medial aspect of his proximal forearm. There is a small lesion at the top and the raised area feels fluctuant when palpated.  

What is the most important aspect of this patient’s treatment. 
a. Immediate initiation of IV antibiotic therapy
b. Oral antibiotic therapy and then is safe to discharge home
c. Incision and drainage
d. Ultrasound and xray imaging 

C- incision and drainage. This patient has an abscess on his right arm. Based on the presentation of development over several days, growing area of fluctuance, and lack of systemic symptoms this is an abscess and needs to be treated with an incision and drainage.  This would be considered a mild purulent infection, therefore incision and drainage alone would be acceptable management (see algorithm below). 

Abscesses-
These are a collection of pus within the dermis of subcutaneous space. Unlike cellulitis and erysipelas, it is less common for them to be associated with systemic symptoms like fever. However, cellulitis may also be present with an abscess. 

Bugs: Most often Staph aureus (~75%), but can also be GAS, gram neg bacilli w/ anaerobes. Rarely: nonTB mycobacteria, Nocardia, Blastomycosis, Cryptococcus

Work-up and treatment:
-Clinically: can see fluctuance on exam
-Imaging: Can consider getting an ultrasound to assess for degree of involvement of abscess or to distinguish between cellulitis and an abscess if not clear by clinical exam. 
If concerned for osteomyelitis, can consider getting an MRI. 

-Tests: For moderate and severe infections, purulent fluid from I&D should be sent for culture and sensitivity (see algorithm below). 
Can consider getting MRSA nasal swab to see if you should cover for MRSA if antibiotics are warranted. Can do wound MRSA swab. No need to get nasal MRSA swab if swabbed wound for culture. 

-Treatment: The definitive treatment for abscess are incision and drainage. 
For moderate to severe infections (ie: there are systemic symptoms as well), patients should be put on antibiotics. 
For empiric treatment :
For moderate infections: TMP/SMX or doxycycline. 
For severe infections: vancomycin, linezolid, clindamycin, or ceftaroline 
For definitive treatment:
-For moderate infections: If culture grows MRSA, treat with TMP/SMX; If culture grows MSSA, then treat with dicloxacillin or cephalexin
-For severe infections: MRSA+ give vancomycin, linezolid, clindamycin, or ceftaroline; MSSA+ give Nafcillin, cefazolin, or clindamycin




3. You are doing your morning rounds on a 7 year old girl admitted for viral gastroenteritis. While you are at her bedside doing her physical exam, you notice a papular rash on her cheeks accompanied by several pustules. You mention this to her mother and ask her if she has noticed this yet? Her mother says that she tends to get eczema on her cheeks and figured that’s all it was. She did mention that it seemed worse today and “weepy”.  You take a closer look and notice that there is a yellowish colored discharge crusting over several of the lesions. 
How best should you address this rash?
a. Prescribe mupirocin BID for 5 days
b. Provide education on eczema care and prescribe 1% hydrocortisone ointment to be applied to the region daily until lesions resolve.
c. Recommend coating area with petrolatum daily until lesions resolve.
d. Do nothing; these lesions seem mild and time will likely heal them. 

A- Prescribe mupirocin ointment BID for 5 days. This child appears to have impetigo, likely as a secondary infection on top of her eczema. Because this is limited to very local involvement, she can be treated with a topical antibiotic with a BID application for 5 days. 

Impetigo and Ecthyma

These are both superficial bacterial infections of the skin. Impetigo can either be classified as bullous or non-bullous. They are contagious and most common in children ages 2-5, however can occur in any age, including adults.  Most typically, these do not cause any systemic involvement, however if GAS is the pathogen, then poststreptococcal glomulonephritis and rheumatic fever (rare) have been described as sequelae. 

Impetigo Bugs: Staph aureus (MSSA >>MRSA)
	Less common: B-hemolytic strep (most often GAS, but can be G or C)
Ecthyma Bugs: Most often GAS

Non-bullous impetigo: papules, pustules, vesicles and crusts; classically have “honey” colored crust. Most typically from Staph aureus infection (especially MSSA)

Bullous Impetigo: Same as above but also with bullae; bullae are from exotoxin produced by staph aureus that attack the cell adhesion protein, desmoglein, in the superficial layers of the skin. Vesicles coalesce and form flaccid bullae. Once ruptured, form a brown crust. 

Ecthyma: More commonly from GAS infection. Consist of impetigo that progresses to form crusted ulcerations. Often has a “punched out” appearance with violaceous margins. 

Work up and Treatment:
Commonly a clinical diagnosis based on appearance of lesions and history. 

It is recommended to do a gram stain and culture of the pus from the lesions to help identify organisms (Strep vs Staph-> and MRSA vs MSSA). This will help guide antibiotic choice. 

For very localized involvement, you can treat with topical mupirocin or retapamulin BID for 5 days. 

For more spread out involvement or with any systemic signs, oral therapy should be initiated. Since MSSA tends to be the bug involved, cephalexin or dicloxacillin are recommended treatments. If MRSA is suspected or confirmed, then doxycycline, clindamycin or TMP/SMX should be used. The duration of treatment is for 7 days.  See below for chart of full recommendations. 

Patients are no longer considered contagious once they are 24 hours into their antibiotic course, and can therefore resume their activities as tolerated. They should however have any draining areas covered with dry dressing prior to returning to their activities. 

Modified From UpToDate:

Oral antibiotic therapy for impetigo*
	Medication
	Adult dose
	Child dose¶

	Preferred

	Cephalexin or
	250 to 500 mg 4 times per day
	25 to 50 mg/kg per day in 3 to 4 divided doses

	Alternate for penicillin and cephalosporin hypersensitivity

	Clindamycin§
	450 mg 3 times per day
	30 mg/kg per day in 3 divided doses

	If MRSA is suspected or confirmed

	Doxycycline◊ or
	100 mg twice per day 
	2 to 4 mg/kg per day in 2 divided doses

	Trimethoprim-sulfamethoxazole or
	1 to 2 double-strength tablets twice per day
	8 to 12 mg/kg (trimethoprim) per day in 2 divided doses

	Clindamycin§
	450 mg 3 times per day
	30 mg/kg per day in 3 divided doses


Oral antibiotic therapy is indicated for ecthyma, impetigo with numerous lesions, or to control transmission during outbreaks. A 7-day course of oral antibiotic treatment is recommended.
MRSA: methicillin-resistant Staphylococcus aureus.
* Doses listed in table are for patients with normal renal function; the doses of some agents must be adjusted in patients with renal insufficiency.
¶ Maximum single dose should not exceed dose for adults.
Δ Some strains of Staphylococcus aureus and beta-hemolytic streptococci may be resistant to macrolides.
◊ Although tetracyclines can cause permanent tooth discoloration in children younger than 8 years, doxycycline binds less to calcium than do other tetracyclines. Therefore, short courses of doxycycline (21 days or less) can be given to children who fall within this age group.
§ Potential cross resistance in erythromycin-resistant isolates; inducible resistance in MRSA.


4.  An 11 year old boy comes into the ED with the chief complaint of a fever and ankle wound. His symptoms started yesterday when he started having worsening pain around a cut that was on his ankle. He obtained the cut after accidentally tripping on a lawn chair about 1 week ago. The lesion was healing well, until yesterday when it seemed to get abruptly worse. The fever started this morning, which prompted his parents to take him to the Emergency Room. 
He has been otherwise healthy and up to date on his vaccines. He is very active and has been playing outside every day this summer. He went to the beach with his family yesterday where he was climbing on rocks in the water. No one else in his family has similar symptoms. 
On physical exam, you see a well appearing boy. He has some mild tachycardia and is febrile to 38 (100.4), but his BP and RR are normal. On his left ankle there is a weepy scab with an area of surrounding erythema and developing bullae. The area is warm to the touch and very tender to palpation. There is no streaking. The remainder of his skin exam is normal. 
Of the following, which should you be most concerned about with the above infection.
a. Necrotizing fasciitis 
b. MRSA
c. Underlying skin disorder
d. Parasitic infection

A. Necrotizing fasciitis. The boy in the vignette has been infected with Vibrio vulnificus after playing in the ocean with an open wound. The rapid progression of his ankle infection with the sudden development of erythema with a bullae should make you concerned for necrotizing fasciitis, a potential consequence of Vibrio vulnificus wound infections. V. vulnificus is a gram negative bacteria that is often found in warm coastal seawater often where shellfish such as oysters reside.  This bacteria can cause rapidly progressing skin infections, particularly necrotizing fasciitis. These skin infections can be so profound that they quickly can progress to septic shock and multi-system organ failure. For the most part, these infections tend to affect adults with co-morbidities, especially liver issues (ie: cirrhosis). The mortality rate associated with patients that develop septic shock is 50%. 
Clinical signs that should raise your suspicion for necrotizing fasciitis include dusky colored bullous skin lesions, rapidly progressing cellulitis, “wooden-hard” induration of subcutaneous tissues, crepitus, significant edema with discoloration or gangrene. There may be decreased or no sensation to the involved tissue or severe pain out of proportion to how the tissue currently appears. Unlike cellulitis where there is discernable palpable differences between muscle and superficial fascia/skin, in necrotizing fasciitis the fascial planes cannot be differentiated. In areas where there is an open wound, the tissue is readily torn with a blunt object. There is also often systemic signs of infection such as fever, rigors, and chills. 
Work-up includes wound culture, V. Vulnificus PCR from wound site, CBC, and blood culture. Inflammatory markers can be helpful if you are worried about potential developing sepsis. If you suspect necrotizing fasciitis, then you should also obtain CBC, blood culture (both before and after initiating antibiotics), CMP, PT, PTT, CK, and lactate. You could consider getting imaging (CT) assess for gas, however this should not delay treatment in any way. 
For necrotizing fasciitis, because this is a fast spreading deep infection, involving the subcutaneous tissue including superficial fascia and occasionally muscle, prompt surgical evaluation is important. Broad spectrum empiric antibiotics should also be initiated such as vancomycin or linezolid PLUS piperacillin-tazobactam or a carbapenem PLUS Clindamycin (for its antitoxin effects on streptococci and staphylococci. 
For V. vulnificus necrotizing fasciitis, it is recommended to use doxycycline PLUS either ceftriaxone or cefotaxime. 
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