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OPEN FRACTURES AND FRI
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Open tibial fracture

Traffic accident

Bacteria
FRI

Surgical debridement
+ Fluid irrigation 

Systemic antibiotics

Local antibiotics
Sufficient soft
tissue closure

Aetiology Treatment principles

Fracture stabilization
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ANTIBIOTICS

• More than 1.3 mio deaths world wide in 2019                                               
due to antibiotic resistant bacteria1

• Where to adjust?
- Type of antibiotic
- Dose and frequency
- Timing and duration
- Way of administration and application

When we choose to administer antibiotics – lets do it in the best possible way !

1Lancet, 2022: Antimicrobial Resistance Collaborators
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OPEN FRACTURES

• Contamination vs infection ?

• Infection rates following open fractures: up to 50 % *

• Heterogeneity: contamination grade, anatomical location and soft-tissue damage

• Gustilo-Anderson classification à higher grades are associated with both a higher 
risk of infection and a more diverse contamination *

• RCTs in open fractures is lacking and difficult

*Olesen UK et al., Int Orthop, 2015
Sudduth JD et al., Surg Infect (Larchmt), 2020
Patzakis MJ et al., Clin Orthop Relat Res, 1989 
Papakostidis et al., Injury, 2011
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OPEN FRACTURES

• Which drug(s)?
• Sudduth JD et al: 90/451 (20%) infected (USA)



matsbue@clin.au.dk 8

OPEN FRACTURES

• Which drug(s)?
• Vancomycin + meropenem?

• Olesen UK et al: 22/45 (49%) infected
• 93 % coverage vancomycin+meropenem
• Cefuroxime: 21 %
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OPEN FRACTURES

• Which drug(s)?
• Vancomycin + meropenem?



Meropenem
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OPEN FRACTURES

• Which drug(s)?
• Vancomycin + meropenem?

Vancomycin
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OPEN FRACTURES

• Which drug(s)?
• Vancomycin + meropenem?

Vancomycin Meropenem
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OPEN FRACTURES

• Which drug(s)?
• Vancomycin + meropenem?
• Aggresive dosing? (Weight-based dosing, continuous infsion etc.)

Risk of resistance ??
Klinisk mikrobiolog
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OPEN FRACTURES

• Which drug(s)?
• Vancomycin + meropenem?
• Aggressive dosing?

• How fast?
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OPEN FRACTURES

• Which drug(s)?
• Vancomycin + meropenem?
• Aggressive dosing?

• How fast?
• Within maximum 2,5 hours?
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OPEN FRACTURES

• Which drug(s)?
• Vancomycin + meropenem?
• Aggressive dosing?

• How fast?
• Within maximum 2,5 hours?

• How long?
• Cochrane review:
One RCT available, 1 vs 5 days
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OPEN FRACTURES

• Which drug(s)?
• Vancomycin + meropenem?
• Aggressive dosing?

• How fast?
• Within maximum 2,5 hours?

• How long?
• Cochrane review:

• One RCT available, 1 vs 5 days?
• Systematic review (6 included studies)

• 1, 3 or 5 days? 
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OPEN FRACTURES

• Which drug(s)?
• Vancomycin + meropenem?
• Aggressive dosing?

• How fast?
• Within maximum 2,5 hours?

• How long?
• 1, 3 or 5 days? 

• Local antibiotics?
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OPEN FRACTURES

• Which drug(s)?
• Vancomycin + meropenem?
• Aggressive dosing?

• How fast?
• Within maximum 2,5 – 3 hours?

• How long?
• 1, 3 or 5 days? 

• Local antibiotics?
• Maybe? Why not? Which type?
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FRACTURE-RELATED INFECTIONS (FRI)

• Empirical systemic treatment?
• 1/3 polymicrobial
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FRACTURE-RELATED INFECTIONS (FRI)

• Empirical systemic treatment?
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FRACTURE-RELATED INFECTIONS (FRI)

• Empirical systemic treatment?
• Vancomycin + meropenem?
• Aggressive dosing? 

• How long?
• 14 days IV + 4 (or 10) weeks PO? 
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FRACTURE-RELATED INFECTIONS (FRI)

• Empirical systemic treatment?
• Vancomycin + meropenem?
• Aggressive dosing?

• How long?
• Switch to PO according to cultures ASAP (if possible)
• 6 weeks is golden (pragmatic) standard*
• DAIR and 1.stage exchange = 12 weeks*

*Depypere M et al., J Orthop Trauma, 2020
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FRACTURE-RELATED INFECTIONS (FRI)

• Empirical systemic treatment?
• Vancomycin + meropenem?
• Aggressive dosing?

• How long?
• Switch to PO according to cultures ASAP (if possible)
• 6 weeks is golden (pragmatic) standard*
• DAIR and 1.stage exchange = 12 weeks*

• Herlev-regime: +100 pt with OVIVA
• 7 days IV (penicillin + dicloxacillin) à switch to PO
• Equal failure rate as OVIVA

*Depypere M et al., J Orthop Trauma, 2020
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FRACTURE-RELATED INFECTIONS (FRI)

• Empirical systemic treatment?
• Vancomycin + meropenem?
• Aggressive dosing?

• How long?
• Switch to PO according to cultures ASAP (if possible)
• 6 weeks is golden (pragmatic) standard*
• DAIR and 1.stage exchange = 12 weeks*

• Herlev-regime: +100 pt with OVIVA
• 7 days IV (pencillin + dicloxacillin) + 5 weeks PO
• Equal failure rate as OVIVA

• Local antibiotics

*Depypere M et al., J Orthop Trauma, 2020

Weak evidence – but strong recommendations



matsbue@clin.au.dk 25

FRACTURE-RELATED INFECTIONS (FRI)

• Empirical systemic treatment?
• Vancomycin + meropenem?
• Aggressive dosing?

• How long?
• Switch to PO according to cultures ASAP (if possible)
• 6 weeks is golden (pragmatic) standard*
• DAIR and 1.stage exchange = 12 weeks*

• Herlev-regime: +100 pt with OVIVA
• 7 days IV (pencillin + dicloxacillin) + 5 weeks PO
• Equal failure rate as OVIVA

• Local antibiotics
• Maybe? Why not? Which type?



LOCAL ANTIBIOTICS: CERAMENTG

• Soft tissue infection
• Purulence inside the bone
• Fibrosis
• Irregular contour of bone lesions 

12 days after revision surgery

Blirup-Plum et. al, 2019. Bone & Joint Research matsbue@clin.au.dk 26

T. Bjarnsholt lab: 
PNA FISH against S. 
aureus (red)



SOLARIO

Short Or Long Antibiotic 
Regimens in Orthopaedics

THE FUTURE?
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THE END

MDT-APPROACH +
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