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Methicillin-Resistant Staphylococcus Aureus Infections
in Neonates and Children

Description/Etiology
Methicillin-resistant Staphylococcus aureus (MRSA) is a strain of the ubiquitous
bacteriumStaphylococcus aureus that has developed resistance to a wide variety
of antibiotics, including methicillin, which had been commonly prescribed to treat
Staphylococcus aureus(staph) infections resistant to penicillin. MRSA is further subtypedby
the manner in which it is acquired, as community-associated MRSA (CA-MRSA) or
healthcare-associated MRSA (HA-MRSA). (For more information, see  Quick Lesson About
… Methicillin-ResistantStaphylococcus Aureus Infections ).

MRSA infection in neonates and children is serious because neonates and children have
immature immune systems and treatment options are limited. Neonates in neonatal intensive
care units (NICUs) are particularly at risk for MRSA infection because they commonly
undergo multiple invasive treatments (e.g., surgery, central venous catheter[CVC]placement,
indwelling urinary catheters [IUCs], mechanical ventilation) that provide direct access
to normally sterile tissue (e.g., muscle or joint space from surgery, blood, bladder, lower
respiratory). HA-MRSA infections in neonates and children include pneumonia, sepsis,
urinary tract infections (UTIs), or surgical site infections (SSIs). MRSA infection that
spreads to blood or other organs often requires long-term treatment and is associated with a
high mortality rate.

CA-MRSA infection in neonates is typically associated with concurrent maternal MRSA
infection or colonization.The incidence of CA-MRSA infection among neonates and
children is increasing, especially among children cared for in child daycare centers.
Researchers report that, compared to control groups, the prevalence of asymptomatic
nasal colonization with MRSA is higher among the household contacts of neonates and
children with MRSA (Rafee et al., 2012). CA-MRSA infections in children include soft
tissue infections, skin infections with local furunculosis (i.e., boils), skin abscesses, otitis
media, and middle ear effusions. Infection can progress to osteomyelitis, pneumonia, septic
thrombophlebitis, and death.

MRSA infection in neonates and young children is associated with significant morbidity and
mortality. Signs and symptoms depend on the area of infection (see Signs and Symptoms,
below). Treatment caninclude debridement of infected tissue and administration of newer
commercially approved antibiotics (e.g., vancomycin, linezolid), either given as single
agents or in combination, with treatment duration often lasting several weeks.CA-MRSA
infections are typically more susceptible to antibiotics than HA-MRSA infections. Patients
are placed on Contact Precautions, which include placing the patient in a private room
and restricting movement beyond the designated room. (The Centers for Disease Control
and Prevention [CDC] acknowledges that forced solitude can be psychologically harmful,
especially to children, because they are deprived of normal social relationships). In addition,
healthcare personnel and visitors are required to strictly observe certain precautions,
including stringent hand hygiene before and after patient contact, donning of gloves and
gown prior to contact with the patient or his or her environment. Additionally, hospital
rooms, linen, and medical equipment must undergo special handling and cleaning before
being accessed by a new patient. (For more information about Contact Precautions,



see  Nursing Practice & Skill … Isolation Precautions: Implementing for Patients with Methicillin-Resistant Staphylococcus
Aureus Infection ).

Facts and Figures
Neonates who acquire MRSA bacteremia in the NICU have a mortality rate of approximately 19–27%. In the
United States, the rate of detected MRSA colonization or infection in NICUs increased 308% from 1995 to 2004.
Hospital-associatedinfections are more likely to be multidrug resistant than community-associatedinfections.

Risk Factors
Risk factors for infection in neonates include NICU admission, invasive procedures (e.g., circumcision, central line insertion,
mechanical ventilation), and prematurity. Risk factors for infection in neonates and children include immune disorders (e.g.
HIV infection) or other causes of immunosuppression (e.g., corticosteroid use);exposure to individuals either infected or
colonized with MRSA; and a hospital stay > 48 hours. Neonates and children who are most at risk for MRSA infection are
those undergoing hemodialysis and those with immune disorders. The risk for infection is increased by exposure to fomites
(e.g., objects that are likely to carry the bacterium such as clothes, utensils, and furniture), poor hygiene, crowded living
conditions, contact sports (e.g., wrestling, football),and unprotected skin cuts or abrasions.

Signs and Symptoms/Clinical Presentation
Patients with MRSA infection typically have persistent skin infections with or without purulent exudate and with or without
fever, pneumonia, sepsis, UTIs, or SSIs.

Potential complications of MRSA infection in neonates and children include perinephric abscess, pneumonia with empyema,
osteomyelitis, endocarditis, bursitis, septic arthritis, toxic shock syndrome, cellulitis, sepsis, shock, and death.

Assessment
› Laboratory Tests That Can Be Ordered

• Culture, nucleic amplification assays (e.g., polymerase chain reaction [PCR]), and cytohistological examination of fluid
or tissue from the suspected infection site (e.g., wound exudate, nasal secretions, blood, skin biopsy, urine) can be used to
diagnose MRSA; sensitivity testing is performed to identify antibiotic susceptibility

› Other Diagnostic Tests/Studies
• Echocardiograms for children with congenital heart disease can detect endocarditis

Treatment Goals
› Promote Optimum Physiologic Status and Prevent Transmission

• Assess all physiologic systems and review laboratory tests for MRSA;  immediately isolate  suspected/identified MRSA
patients, and follow facility protocols for instituting infection control precautions and mandated reporting of infectious
disease
–Request consultation with the infection preventionist (e.g., infection control practitioner), as needed and if available
–Implement infection control measures to prevent transmission of MRSA, including hand hygiene and contact precautions

(e.g., patient placement in single rooms, wearing gloves and gown)
• Administer prescribed antibiotic agent and monitor treatment efficacy

–Trimethoprim-sulfamethoxazole, vancomycin, linezolid, or clindamycin can be ordered for localized MRSA infection
–I.V. vancomycin is usually ordered for patients with invasive MRSA infection (e.g., osteomyelitis, sepsis), pneumonia,

complicated skin infections, major abscesses, cellulitis, or infected ulcers and burns
• Apply dressings to skin infection sites to protect and treat the wound and to reduce transmission risk, as ordered
• If surgery is needed for wound debridement, follow facility pre- and postsurgical protocols, reinforce pre- and postsurgical

education, and verify completion of facility informed consent documents
• Intensively monitor vital signs, pulse oximetry, ABG values, intake and output, respiratory status, and daily weight

–Monitor for complications and treat, as ordered
› Educate About Continued Medical Surveillance and Risk Reduction Strategies

• Assess patient/family member anxiety level; provide emotional support, educate, and encourage discussion about
MRSA risk factors, potential complications, treatment risks and benefits, the importance of isolation precautions, and
individualized prognosis



Food For Thought
› Pulse-field gel electrophoresis (e.g., fingerprinting) detects whether the MRSA infection is CA-MRSA or HA-MRSA and is

usually only performed during epidemiology investigations(e.g., outbreak of MRSA infection)
› Researchers who conducted a “before-after” study in a NICU over 2 consecutive 18-month periods reported the

implementation of a MRSA outbreak control strategy that included extensive healthcare worker involvement, continuous
hand hygiene training, and active MRSA colonization surveillance resulted in a significant reduction in the rate of MRSA
infections, from 3.5 cases per 1,000 patient days to 0.7 cases per 1,000 patient days (Iacobelli et al., 2013)

Red Flags
› Tetracycline is not recommended for children younger than 8 years of age

What Do I Need to Tell Patient/Patient’s Family?
› Educate the patient/family about the importance of completing the prescribed course of antibiotics to prevent further drug

resistance and seeking immediate medical attention for new or worsening signs and symptoms
› Educate the patient/family about optimal hygiene practices (e.g., strict adherence to hand hygiene practices), covering open

or draining wounds; disposing of bandages promptly to prevent transmission; and avoiding sharing razors or towels to
prevent spread to others

› Advise the parents that daycare/school health officials should be notified when a child has an MRSA infection
› Provide written materials, if available, to reinforce verbal education
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