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Purpose:

To guide appropriate antimicrobial, antibiotic and antifungal, use and decrease microbial resistance on
the Burn Surgery service

Background:

Appropriate empiric therapy is critical for decreasing mortality associated with severe infections. Empiric
regimens should be chosen based on local antibiograms, common fungus and bacteria associated with
the suspected infection, and patient specific factors. Rotation of antimicrobials is not currently
recommended by the Infectious Diseases Society of America (IDSA) as a strategy to reduce antibiotic
resistance, as data do not support its use. Guidelines for empiric antimicrobial utilization and dosing and
appropriate de-escalation strategies such as MRSA nasal PCR screening allow for hospitals to optimize
treatments of infections®%34>,

Components:

Surgical Prophylactic Antibiotics
o Evidence is limited and conflicting regarding the necessity, risks and benefits of perioperative antibiotic

prophylaxis. Studies reviewed were all performed in the adult population. For burns < 20% TBSA
prophylactic antibiotics do not appear necessary to improve outcomes or avoid complications. For
burns > 20% TBSA data is limited and suggests that an antibiogram focused approach is best practice
with current trials ongoing. (35-38:45-48)

o Adult Perioperative Antibiotics

=  <20% TBSA — No routine prophylactic antibiotics

= >20% TBSA — A review of individualized patient wound culture data will direct prophylactic antibiotic
selection. In the absence of wound culture data, Cefepime 2 g x1 dose +/- Vancomycin 15 mg/kg x 1
dose (max 2000 mg), based on MRSA nasal screen or empiric decolonization should be given.

= For patients already receiving systemic antibiotic therapy, perioperative antibiotics should be re-
dosed if the patient has not had a dose of their current regimen within 1 hour of the procedure start.

220% TBSA
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l E burns j
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receiu?: Mo routine
Yes .g Mo prophylactic
SYSTemic antibiotics
antibiotics

If dosed within 1 hour of OR, no
e Wound culture
additional doses needed. Yes data available —N
If not, repeat 1 dose pre-op.

Cefepime 2 g x1
+f-
Vancomycin 15 mg/kg x1

Review (& consult w/f
PharmD) for targeted
antibiotic selection

Empiric Nasal MRSA Decolonization®”:2° per protocol (see policy tech protocol - Vanderbilt University
Medical Center Adult- Nasal Decolonization)
o Briefly: Everyone age >18 admitted to an ICU or with a central line not meeting exclusion criteria

receives 5 days of BID nasal mupirocin
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e Empiric Burn Wound Cultures
o This information is to be used only in the event of a later development of clinical signs of a wound

infection and should not be treated solely based on growth of organisms in the absence of clinical signs
of infection.
Surveillance cultures will be collected upon admission and weekly during treatment. When ordering
surveillance cultures, the ordering provider will place a comment in the order stating surveillance
cultures to separate these from clinically indicated cultures when concerned for infection.
= Timing of surveillance cultures:
e Admission — Should be done with the initial debridement for all burn patients, following
debridement and cleaning and prior to antibiotic ointment application.
e Weekly — Should be done on patients every Monday during wound care/hydrotherapy
e Burn Pack Takedown — Should be done following removal of the dressings and cleaning, prior to
application of hypochlorous acid or other specialized ointments and prior to application of fresh
antimicrobial dressings. For wounds with stapled on dressings protecting the grafts, a
representative swab from under the dressing when available or over the dressing if it is well
adhered.
= Technique for surveillance cultures:
e Wounds should be washed, debrided, and rinsed prior to swabbing the representative burn
wound area
e Cultures should be sent from any areas of specific concern from their appearance (heavy biofilm,
graft loss, discoloration, malodor, etc.)
e Cultures should be sent from the donor sites in addition to the wounds when a donor site is
present
e Swabs should be rolled and swabbed in a “S” or serpentine pattern over the target area.
e Tissue for culture may be sent when present.
e Cultures should be tested for Aerobes, Anaerobes, and Fungus.

¢ Infection Prevention

©)
©)

(@]

Universal Contact Precautions for all burn patients

All burn patients (ICU, step down, off-unit, PICU and general peds floors) are under contact precautions,
regardless of TBSA % burn.

All burn patient families/visitors must wear PPE (blue or yellow gown and gloves) while in the room,
follow hand hygiene rules, etc.

Patients with MDRO are limited to staying within the unit for infection prevention purposes.

When burn patients are out of their rooms, their wounds must be dressed (faces open to the air with
ointment applied are acceptable), the patient must wear a hospital gown to cover front and back
(adequately tied up or two gowns as needed for full coverage) and gloves as able.

If transporting off the unit on a stretcher, gown and sheet coverage is acceptable.

e Evidence-based diagnosis of infections and Initiation of Empiric Antibiotics!® 1 12/13,14, 15,16

o

Burn Wound Infection must meet VUMC PMG guideline definitions, see respective PMG for details.
=  Presence of ONE of the following:
e Obvious purulence from the wounds
e Burn Wound Cellulitis — redness extending >2cm from the edge of the wound
=  Or presence of at least TWO of the following:
* One or more of the following:
e Fever without other source
e Elevated WBC above normal or trending significantly up from previous values
* Increased pain and swelling at the site
e Abnormal Drainage, or odor increasing
e Loss of previously established graft (ghosting, pockmarking, graft melt, etc...)
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e And an Organism(s) identified from blood by a culture or non-culture based microbiologic
testing method which is performed for purposes of clinical diagnosis or treatment, for example,
not Active Surveillance Culture/Testing (ASC/AST)

o Sepsis signs in Adult Burn Patients (>/= 16 yo) include the presence of at least 2 of the following!°:
= Core Body Temperature >39°C or <36.5°C
= Progressive Tachycardia >120 bpm
= Progressive Tachypnea >25 bpm (not ventilated) and >12L/min minute ventilation on ventilator
= New Thrombocytopenia greater then 3days post resuscitation <100,000/mcL
= Mean Arterial Pressure <65 mmHg
= Lactate elevated above the normal range (>2.2mmol/L)
= Procalcitonin level >0.69 ng/mL'6 17, 18,19, 20
= New insulin requirement, worsening glucose control, glucose >150mg/dL*
o Septic Workup in Burn Patients:
= Obtain Blood Cultures x2
= Obtain Wound Cultures
e Culture should be obtained in an area of the burn wound at most risk for infection (eg. back,
posterior thighs, etc) at the same time as blood, urine, sputum, etc.
= Obtain BAL if intubated
= Obtain Urine analysis with reflex culture
= Obtain CXR
= Discuss with Attending Burn Surgeon need for dressing removal and wound evaluation.
e Evaluation for suspected Fungal infection?!:
e Fungal infection is often visibly present in the wounds and can be associated with severe
inflammatory response resulting in profound laboratory and physiologic derangements.
e White, fluffy, cheesy appearing patches of growth in the wounds are consistent with
mold and fungal overgrowths and should be excised and sent for tissue culture.
e Surgical excision and debridement is necessary for source control
e  Wound bed tissue following excision should be sent for analysis to confirm source control
= |nitiate Targeted empiric antimicrobial +/- antifungal therapy (when source is known or suspected)
o Positive surveillance wound cultures do not indicate wound infection in burn patients, clinical correlation
is required
e Source-Specific Empiric Antimicrobial Selection
o Directed by unit-specific antibiograms.
= Review the individual patient’s recent microbial susceptibilities and adjust broad spectrum choices as
needed to cover resistant organisms accordingly.
e Early De-escalation 22 — Discussed separately below.
e Documentation

IV.  Source-Specific Preferred Empiric Antibiotics:

Burn Wound * A # Skin/Soft Tissue Bacteremia

Infection e R Infection
Empiric Vancomycin Ceftriaxone Vancomycin Cefazolin or Vancomycin
Antibiotic + Cefepime + Azithromycin + Cefepime Cefalexin + Cefepime

*Community- acquired pneumonia (CAP): pneumonia acquired outside of the hospital setting

AVentilator-acquired pneumonia (VAP): pneumonia occurring greater than 48 hours after endotracheal

intubation
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> 48h after admission and includes ventilator-associated pneumonia

For patients with PCN allergy- review allergy type. Most patients can safely receive cephalosporins. See
guidance from VUMC VASP below
e Beta-lactam Allergy Risk Stratification

e Beta-lactam Allergy Cross-Reactivity Table

IDSA Practice Guidelines- additional info regarding preferred and alternative empiric regimens

Empiric Antibiotic Dosing Recommendations

(If critically ill, 20-25
mg/kg loading dose)

Drug Dose Route | Frequency Notes
Azithromycin | 500 mg x1 then 250 IV/PO | Q24 hours
mg x4 doses
Cefazolin 2gm vV Q8 hours Renal dose adjustment
per pharmacy
Cefepime 2gm v Q8 hours (infused Renal dose adjustment
over 30 minutes OR per pharmacy
over 4 hrs)
Cephalexin 500 mg PO Q6 hours Renal dose adjustment
per pharmacy
Ceftriaxone 2gm v Q24 hours
Doxycycline | 100 mg IV/PO | Q12 hours
Levofloxacin | 750 mg IV/PO | Q24 hours Renal dose adjustment
per pharmacy
Piperacillin- 45gx1,then3.375 | IV Q8 hours (infused Renal dose adjustment
tazobactam g over 4 hours) per pharmacy
Vancomycin | 15-20 mg/kg \Y x1 Consult Pharmacy for

dosing/monitoring



https://www.vumc.org/antimicrobial-stewardship-program/sites/default/files/public_files/Beta-Lactam%20Allergy%20Risk%20Table.png
https://vumc365.sharepoint.com/sites/TheDreamTeam792/Shared%20Documents/General/Guidelines/%C3%9F-lactam%20allergy%20assessment%20for%20hospitalized%20patients-4.3.24.pdf
https://www.idsociety.org/practice-guideline/alphabetical-guidelines/
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V. Source specific recommendations:

e Burn Wound Infection?!
i. When obvious purulence or cellulitis is present:

1. IV antibiotics — if a recent culture is present, recommended treatment with an
antibiotic effective against previous cultures until a final diagnostic culture
returns with sensitivity unless there are obvious signs of sepsis in addition to the
wound infection.

2. Possible change in the topical wound care to address the possible bacteria
present more appropriately.

ii. When 2 or more of the other signs/symptoms are present (fever, elevated WBC, etc.)

1. Recommend starting with a focused change in wound care and topical wound
care treatment to address the known bacteria in the wound.

2. With no improvement over 24 hours, recommend adding an appropriate IV
antibiotic.

iii. When only 1 of the signs/symptoms are present:
1. Focused change in wound care and topical wound care treatment.
iv. When considering focused changes in wound care topical treatments:
1. Discuss Topical wound dressing selection with Attending Burn Surgeon
Consider a change in frequency of dressing changes
Consider addition of Hypochlorous Acid topical adjunct during wound care
Consider adding Bilirubin lights during dressing changes
Consider Topical Mupirocin if Graft Ghosting or Impetigo is suspected.
Consider the need for Fungal coverage with topical or systemic antifungals
7. Consider viral cultures for herpes and antiviral coverage as clinically indicated
v. A burn wound culture without any of the above should not be treated with antibiotics.
vi. Changes in the topical antimicrobial selection and the wound care have a separate
guideline, please see the Wound Care Algorithm for additional detail and guidance.

oukwnN

vii. Discuss need for surgical/operative management to obtain source control with Burn
Surgeon

viii. Empiric antibiotic treatment per Burn Wound infection guidelines (above)

ix. Herpesviruses (initial therapy)
1. HSV Types 1,2-oral or genital lesions
a. Initial episode: Valacyclovir 1000 mg PO BID
b. Recurrent episodes: Valacyclovir 500 mg PO BID or 1 g PO daily x 5 days
2. Herpes zoster (shingles)
a. Valacyclovir 1000 mg PO TID x 7 days

Xx. Duration of therapy
1. Burn Wound Infection de-colonization: 7 days or through burn pack takedown
followed by daily clinical evaluation of ongoing antibiotic needs.

e Pneumonia protocol considerations?3 24 25 26

i. Noninvasive sampling with semiquantitative cultures is recommended to diagnose VAP
(deep tracheal aspirate)

ii. If BAL is performed, cultures with <10* CFU/mL should prompt discontinuation of
antibiotics

1. A gquantitative BAL with 2 104 CFU/mL s diagnostic of VAP
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iii. Consider alternative spectrum coverage with Levofloxacin (for atypical and additional
anti-Pseudomonal coverage) if:
1. Prior intravenous antibiotic use within the past 90 days
Prior multi-drug-resistant infections
Septic shock
ARDS
Development of VAP >5 days after admission
Acute renal replacement therapy prior to VAP onset
7. Failure to improve on current regimen

oUusEWwWN

iv. Antimicrobial Duration
1. CAP 5-7 days if improving clinically
2. HAP: 7 days
3. Empyema?®
a. 2-6 weeks
b. Recommend ID consult due to prolonged antibiotics requiring outpatient
follow-up

Bacteremia??’- 2830
i. Initiate empiric IV treatment
ii. Set stop dates on antibiotics
iii. Evaluate for potential sources of bacteremia
iv. Consult ID for gram+ bacteremia
v. Change indwelling catheters as appropriate
vi. Duration of therapy
1. Gram negative
a. Uncomplicated: 7 days
b. Complicated (hemodynamic instability, persistently febrile,
uncontrolled focus of infection, endocarditis, recurrent
bacteremia, polymicrobial growth, or immunosuppression): 14
days
2. Gram positive
a. ID consult required for S. aureus or Enterococcus bacteremia
b. Duration: 2-6 weeks depending on presence/absence of endocarditis,
clearance of repeat cultures (generally obtained 48 hours after initial
set), defervescence within 72h of antimicrobial therapy, and evidence
of metastatic sites of infection

Fungal Infections3', 32,33
i. Send fungal specific cultures
ii. Initiate treatment
1. Fluconazole
a. Active against most Candida spp, Cryptococcus, Coccidioides
i. NOT active versus Candida kruesi (intrinsically resistant)
ii. Dose dependent susceptibility versus Candida glabrata (requires
higher dosing, 800 mg daily)
b. Candidiasis Dosing (non-blood): 200-400 mg IV/PO daily
c. Candidemia: 800 mg (12 mg/kg) IV x 1, then 400 mg IV (6 mg/kg) daily
i. Requires renal dose adjustments- consult pharmacy



VANDERBILT E’ UNIVERSITY
MEDICAL CENTER

BICU Antimicrobial Stewardship Guidelines

2. Consult ID for access to restricted non-azole antifungals (e.g., micafungin,

amphotericin B) for species resistant to fluconazole
iii. Duration:

1. Non-Fungemia: 7 days

2. Fungemia: 7-14 days with early de-escalation based on clearance in subsequent
cultures

iv. De-escalation:

1. Beta-D-glucan levels may be falsely elevated in large TBSA burns and does not
presently have sufficient evidence to support its use in detection or de-escalation
of invasive fungal infections in burn patients34. This is an area of ongoing
investigation.

e Urinary Tract Infection
i. Follow UTI specific PMG

e Intrabdominal, Trauma, Ortho, Neuro
i. Refer to current Trauma and Surgical Critical Care VUMC PMG

VI. De-escalation Strategies:
e Early discontinuation of antibiotics when appropriate, e.g.:
o Negative cultures
o Clinically stable with no identifiable source
o For patients initiated on Vancomycin empiric therapy:
= QObtain MRSA PCR nasal Swab (if collected prior to decolonization) and de-escalate
as appropriate
= Repeat MRSA PCR nasal swab if 7 days have elapsed since prior swab and starting
antibiotics for a new infection (HAP and IAl only).
= (Can consider re-initiating vancomycin in patients with a negative MRSA PCR nasal
swab if patient is decompensating
e Patients receiving systemic antibiotics who undergo surgical excision and grafting will continue
on ar-appropriate sensitivity-based coverage until the initial dressing change and wound
inspection.
e Procalcitonin as a guide for de-escalation is under ongoing investigation, current trends include
de-escalation if the PCT levels drop by >80% of their peak or drop below 0.5 ng/mL

VIl. Documentation:
e Antibiotic use must be documented in the daily progress note in the medical record including:

i. Indication (Suspected source, clinical findings and changes, Relevant data, cultures, WBC,
temperature)

ii. Interventions (i.e., New cultures sent blood/urine/sputum/wound/tissue/fluid, lines
removed or exchanged)

iii. Anticipated duration of antibiotic use and end date of therapy

iv. Consultants involved if applicable


https://www.vumc.org/trauma-and-scc/trauma-and-surgical-critical-care-practice-management-guidelines

VIIL.
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