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At the conclusion of this presentation the learner will be able to:

1. Diagnosis, treat and prevent skin and soft tissues infections 
related to participation in sports by children and adolescents

2. Provide patients and families with appropriate guidance on 
returning to sports and other activities following infection with 
mononucleosis

3. Understand and support management of bone and joint 
infections related to sports injuries sustained by young athletes

LEARNING OBJECTIVES
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• 16 year old boy comes to your office with recurrent “boils” occurring in 
various places on his body including his arms, legs and torso over the last 
few months

• The lesions usually start as red, warm, painful ”spots” then progress to pus-
filled lesions that will spontaneously open up and drain pus; they 
eventually crust up and resolve but new ones appear in other places

• He does not have fever, nausea, vomiting, diarrhea or other significant 
symptoms associated with it and overall, generally feels well

• No prior history of this or any other serious infection, no one in his 
family/household has these

• No chronic medical problems or allergies; has had normal growth and 
development  

Case 1
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• Has tried OTC topical antibiotic ointments and antiseptic cleansing products 
without much improvement

• He is in high school and he is an offensive lineman for the football team; 
multiple other members of the team are having similar lesions

• No other significant exposures including travel, water or animal exposures
• His mother is wants to know where he could’ve gotten this infection or has 

he been exposed to something.  She is also worried that since this keeps 
recurring, is there something wrong with his immune system

Case 1 Continued
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Common Types of Skin and Soft Tissue 
Infections (SSTIs)
•Cellulitis
•Erysipelas
• Impetigo (bullous)
•Folliculitis
•Abscess and Boils
•Toxin-mediated infections (ie Staph Scalded Skin 
Syndrome)
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Most Common Pathogens Causing SSTIs (JK!!)

1. Staphylococcus aureus
2. Staphylococcus aureus
3. Staphylococcus aureus
…and Sometimes Streptococcus pyogenes

Methicillin-Susceptible Staph aureus (MSSA) V.S. 
Methicillin-Resistant Staph aureus (MRSA)?



Diagnosis
• Clinical Diagnosis

• History
• Exposures
• History of previous infections 

including MRSA
• Exam

• Erythema, swelling, 
tenderness, warmth

• Fluctuance & active purulent 
drainage

• Likely little utility for labs (CBC, 
inflammatory markers, blood culture) 
or imaging

• Drainage culture but cautious use of 
swab cultures of skin or lesion
 Accessed https://publications.aap.org/redbook/visual-library 10/30/23

https://publications.aap.org/redbook/visual-library
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N Engl J Med 2005;352:468-75
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Acute Treatment for the Individual Athlete
• Incision and drainage is applicable; may not need antibiotics if full 

drained and no associated cellulitis
• Warm compresses and topical mupirocin
• Start empiric antibiotic therapy directed towards Staph aureus
• Definitive therapy based on culture identified pathogen and 

susceptibilities 
• Shorter course of 5-7 days may be adequate
• Referral for more emergent care if signs/symptoms of more 

disseminated or invasive disease
• Counselling and reassures on etiology, exposures and prevention
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Antibiotic Choices for Staph aureus

For MRSA Best Anti-Staph Meds
• Cephalexin (Keflex)
• Oxacillin 
• Nafcillin
• Cefazolin

• Clindamycin 
• TMP-Sulfa
• Linezolid
• Doxycycline
• Vancomycin
• Daptomycin
• Ceftaroline

RED = Oral Formulations
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Preventative Measures for Athlete
• Good skin hygiene and skin care
• Early acute treatment interventions
• Decolonization for community-acquired MRSA (CA-MRSA)?

• Mixed efficacy/success rates reported in literature and anecdotally 
• No definitive regimen

• Mupirocin ointment (nares, axilla, nails, perianal?) 3 times daily for 5 days
• Bathing/washing with dilute bleach baths or chlorhexidine wash 2-7 days per week
• Daily change of clothing and washcloths and towels 
• Consideration of regimen for other household members; ?treatment of pets and surfaces
• Course of systemic antibiotics? One antibiotic vs. combination (clindamycin, doxycycline, 

rifampin, trimethoprim)
• Consider with severe cases, history of invasive disease or underlying conditions 

(severe eczema, immunodeficiency)
• May help to decrease frequency of infections but complete eradication may not 

be possible
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Preventative Strategies for the Teams

1. Benjamin HJ, et al. Clin J Sport Med, 2007
2. Sutton SS, et al. Br J Sports Med, 2014



• 17 year old boy presents with “rash” on his face
• Started as clear-filled pimple-like vesicles that spontaneously 

burst than scabbed and crusted over
• No fever or constitutional symptoms
• Previously healthy without history of similar lesions or 

significant allergy history
• No new exposures including new facial soaps or lotions
• He is a very competitive wrestler and participated in a 

tournament 10 days ago

Case 2
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Herpes Gladiatorum
• Seen in wrestlers, mixed martial arts participants
• Head and neck region due to nature of contact
• Mostly due to Herpes Simplex Virus-1 (HSV-1) but reported case of 

HSV-2
• Can present several days or even weeks after exposure/infection
• Can recur because of latent residence of virus in nerve root ganglia
• Rarely cause invasive, disseminated infection but can cause severe 

disease of the eye/retina
• Diagnosis: clinical, history and exam; can send PCR testing from lesion 

to confirm (swab base of lesion NOT fluid)
• Treatment: Acyclovir 20mg/kg/dose 4 times/day or valacyclovir 1 gram 

Q12 hours for 7-10 days (1st episode) 5-10 days (recurrence) 
• Prevention:

• For individual: Suppression- acyclovir 20mg/kg/dose 2-3 times/day or valacyclovir 
500 mg daily

• For teams: Similar interventions to Staph aureus prevention strategies

Anderson, BJ. Current Sports Medicine Reports, 2008; 7:323-327



Other SSTI infections in the Young Athlete
• Molluscum (wrestlers, MMA)
• Tinea corporis (Ring worm) (wrestlers, MMA)
• Pseudomonas aeruginosa (Swimmer’s ear and hot tub folliculitis)

Thompson AJ, et al. Derm Online J. 2014; 20(6):16



• 14 year old girl presents with several weeks of fatigue, intermittent fever 
and some left-sided abdominal distention

• 3-4 weeks prior, she had persistent fever, sore throat and enlarged neck 
lymph nodes; treated empirical with amoxicillin for Strep throat (broke 
out in a rash during treatment and now labelled with penicillin allergy

• No significant past medical history or allergies
• No significant exposures including sick contacts, denies being sexually 

active
• Freshman in high school and plays soccer but not playing because of this 

ongoing illness
• On exam, her spleen tip is palpable and liver edge 2-3 cm below costal 

margin

Case 3
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Thompson AE.JAMA. 2015;313(11):1180
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Epidemiology of IM
• 90% of children in developing 

countries/lower socioeconomic 
populations in industrial nations 
contract EBV by 8 years of age1

• 30-75% of adolescents seronegative 
in higher socioeconomic groups1

• 90% of US adults have been infected2

• Young=asymptomatic or mild; 
Older=IM

1. Katz, Ben Z. Epstein-Barr Virus (Mononucleosis and Lymphoproliferative Disorders). In Principles and Practice of 
Pediatric Infectious Diseases. Long SS, Fischer M, Prober CG (Eds). Elsevier Science, 5th Edition (2018) 

2. American Academy of Pediatrics, Report of the Committee on Infectious Diseases, Red Book 2018-2021 Edition 
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Womack J & Jimenez M.. Am Fam Physician. 2015 

2023 SPORTS MEDICINE SYMPOSIUM



Serologic Response to EBV Infection

In Nelson Textbook of Pediatrics. Kliegman RM et al. (Eds). Elsevier Science, 20th Edition (2016)
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American Academy of Pediatrics, Report of the Committee on Infectious Diseases, Red Book 2018-2021 Edition 
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Splenomegaly in IM
• Moderate enlargement occurs in approximate 20% of 

cases
• Occurs 2-3 weeks into illness; usual asymptomatic
• Concern for splenic rupture-> hemorrhage->shock->death 

(rare)
• Splenic rupture rate <0.5% in adults and likely less in 

children1

• Most occur in 1st 3 weeks of illness but as late as 7 weeks2

1. In Nelson Textbook of Pediatrics. Kliegman RM et al. (Eds). Elsevier Science, 20th Edition (2016)
2. Katz, Ben Z. Epstein-Barr Virus (Mononucleosis and Lymphoproliferative Disorders). In Principles and Practice of Pediatric Infectious Diseases. Long SS, Fischer M, 

Prober CG (Eds). Elsevier Science, 5th Edition (2018) 
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Chervenick, PA.. Dis Mon. 1974;:1-29



Management of Splenomegaly
• Strenuous activity & contact sports avoided for 21 days after 

onset of symptoms1

• Limited non-contact aerobic activity after 21 days with no 
symptoms or overt splenomegaly1

• Clearance for contact sports after 4-6 weeks following onset of 
symptoms if asymptomatic and no splenomegaly1

• Minimal utility in repeat imaging (ultrasound or CT) or EBV 
testing 

• Lack of data to support use of spleen guards
• Return-to-play decision needs to be individualized because of 

variable disease course & lack of evidence-based guidelines2

1. American Academy of Pediatrics, Report of the Committee on Infectious Diseases, Red Book 2018-2021 Edition 
2. Becker JA & Smith JA.. Sports Health 2014; 6:232-238.
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Overall Treatment for IM
• Self-limiting and supportive care
• Lack of data supporting use of steroids for anti-

inflammatory effects to relieve symptoms; consider for 
severe airway obstruction

• Acyclovir, valacyclovir, ganciclovir have shown in vitro 
activity against EBV but no established efficacy or 
benefit; NOT recommended

• Treatment with antibiotics (penicillin, amoxicillin) may 
cause drug reaction rash and patients may be 
mislabeled as penicillin allergic
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• 13 year old boy presenting with worsening redness, swelling, pain and 
drainage from a surgical wound from his left lower leg

• He suffered a tibial fracture a few weeks prior while racing motor bikes; 
he was wearing a helmet 

• Surgical open reduction and internal fixation of his fracture without 
incident

• He is febrile but hemodynamically stable and otherwise well
• Plain radiography x-rays show healing fracture with associated 

surrounding soft tissue swelling
• Culture from the drainage fluid is obtained and he is empirically started 

on cefazolin; Orthopedics taking him to the OR for I&D

Case 4
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Various Cases of Sports-related Osteoarticular 
Infections
• Ice hockey player with pyogenic arthritis of his hip and 

sacroiliitis 
• Competitive gymnast with vertebral osteomyelitis
• Competitive horseback rider with multifocal osteomyelitis of 

her foot following being stepped on by her horse
• Infection related to fracture/traumatic sports injury or 

sports-related orthopedics surgeries in football players, 
soccer players etc. 
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Differential Diagnoses
• Non-infectious overuse, stress or traumatic injury

• Fever MAY help differentiate
• Aseptic arthritis 

• Rheumatologic causes
• Lyme arthritis

• Chronic non-bacterial osteomyelitis (CNO) or chronic 
recurrent multifocal osteomyelitis (CRMO)

• Malignancy or other bony lesions
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Diagnosis of Sports-related Osteoarticular 
Infections
• History and physical exam

• Consideration of mechanism of injury-> hematogenous vs. contiguous  
spread-> consideration of microbiologic pathogens and empiric therapy

• Fever, signs and symptoms of disseminated infection or sepsis

• Laboratory Evaluation
• CBC with differential, CRP (not ESR); more for response to therapy 

than diagnostic; CMP for baseline renal and hepatic status
• Blood culture, wound or drainage cultures

• Imaging
• Choice of most appropriate imaging modality (US vs. x-ray vs. MRI)



35

Plain Radiographs
• Can be used to rule out other diseases:

• Fractures, bone cyst, tumor, malignancy

• Three pathognomonic features:
• Soft tissue swelling
• Periosteal bone formation
• Bone demineralization

• May detect deep soft tissue swelling or 
loss of soft tissue planes within first 3 
days 

• 50% decrease in bone density required to show changes
• Can take up to 10-20 days to develop
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From Long et al. Principles and 
Practice of Pediatric Infectious 
Diseases, 5th ed.



• Use of MRI may be limited if orthopedic hardware already in place or due to sedation 
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Woods CR, et al. JPIDS. 2021; 10:801-844



Modified From Long et al. Principles and Practice of Pediatric Infectious Diseases, 5th ed.
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Synovial Fluid Characteristics for Causes of Arthritis

Modified From Long et al. Principles and Practice of Pediatric Infectious Diseases, 5th ed.



Treatment of Osteoarticular Infections
• Most will likely need surgical intervention
• Empiric initiation of antibiotic therapy prior to surgery if hemodynamically stable
• Empiric therapy may need to be broad depending on situation

• Most likely due to Staph aureus (MSSA vs MRSA)
• Consider Gram negative and anaerobic coverage if ”dirty” wound or hardware involvement

• Definitive antibiotic coverage based on culture data
• Duration of therapy depends on type of infection

• Pyogenic arthritis: 2-3 weeks
• Acute osteomyelitis: 4-6 weeks
• Chronic osteomyelitis: 2-3 months
• Osteomyelitis with retained orthopedic hardware: acute therapy + suppression therapy as longer 

as 6 months total

• Initial intravenous therapy but can likely transition to oral therapy 
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Dosage of Antibiotics Commonly Used in the Oral Phase 
of Treatment of Osteomyelitis

40

Antibiotic mg/kg per day
Divided/doses/day

Dicloxacillin 75-100 4

Cephalexin 100 3-4
Clindamycin 30-40 3-4

Linezolid 20-30 2-3

Modified From Long et al. Principles and Practice of Pediatric Infectious Diseases, 5th ed.
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THANK YOU!

QUESTIONS?
Neil Rellosa, MD

Division of Infectious Diseases
Nemours Children’s Hospital, Delaware

Neil.Rellosa@nemours.org
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