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Outpatient Parenteral
Antimicrobial Therapy

OPAT
• Relevant for patients with BJI

• Empirical treatment at 
home pending the results

• Targeted therapy in patients 
with few/no oral options

• Limitation:
• Max. number of nurse visits at home per day: 2

WHY
OPAT’ing’?



ELASTOMERIC
PUMP

• Preparation
• For sequential 

administrations
• Every 24h
• High infusion rate accuracy
• Use only drugs that are 

stable after dilution
• Ex: fosfomycin (4 hours-

infusion each 8 hours; in 
combination)

• 30 min perfusion
• Every 12 or 24 hours
• Use only drugs that 

have a long half life
• Ex: ceftriaxone

• Continuous infusion
• Flow rate not perfectly accurate

• Viscosity, Temperature
• Use only drugs that are

stable after dilution
• Ex: piperacilline/tazobactam

ELECTRONIC
INFUSION
DEVICE

CLASSICAL IV
PERFUSION

Outpatient Parenteral 
Antimicrobial Therapy

OPAT

Need for a vascular access
Mid-line or PICC-line

HOW
OPAT’ing’?

Patient exposed
to catheter complications



Clinical case #1
64-year-old woman
71 kg, normal creatinine clearance
Acute PJI
Treated with ‘DAIR’

Triffault-Fillit et al. Lyon BJI Study group 2018



• Empirical IV antibiotherapy
• Combination of Vancomycin (2g/d) + Cefepime (6g/d)
• Administered alternatively

1 g
Vancomycin

2 g
Cefepime

INpatient Parenteral
Antimicrobial Therapy

2 g
Cefepime

1 g
Vancomycin

2 g
Cefepime

1 hour 30 min 30 min 1 hour 30 min



• Empirical IV antibiotherapy
• Combination of Vancomycin (2g/d) + Cefepime (6g/d)
• Administered alternatively

11 hours 11 hours

1 g
Vancomycin

3 g
Cefepim

1 g
Vancomycin

3 g
Cefepim

Outpatient Parenteral
Antimicrobial Therapy

1 hour 1 hour



• Beta-lactams
• Rapidly metabolized by the host (short half-life)
• Requiring usually several injections per day and usable as 

continuous infusion
• Ex: amoxicillin, piperacillin/tazobactam, cefepime

Antibiotics
in elastomeric infusors



• Beta-lactams
• Rapidly metabolized by the host (short half-life)
• Requiring usually several injections per day and usable as 

continuous infusion
• Ex: amoxicillin, piperacillin/tazobactam, cefepime

• Stability of the drug into the infusor is influenced
• Dilution volume (concentration)
• Type of solvant (NaCl 0.9% or G5%)
• Temperature (body temperature)

Antibiotics
in elastomeric infusors

Longuet et al.
Médecine et maladies
infectieuses 2016



Stability of antibiotics into infusor is
influenced by the final concentration

Binson et al. PLoS one 2019

240 mL
10 mL/h

Goal:
12 g amoxicillin

per day

Amoxicillin
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Stability of antibiotics into infusor is
influenced by the final concentration

Binson et al. PLoS one 2019
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12 g
Amoxicillin

24 hours

Only 60%
of the dose
is received



Stability of antibiotics into infusor is
influenced by the final concentration

Binson et al. PLoS one 2019

240 mL
10 mL/h

Goal:
12 g amoxicillin

per day

Amoxicillin

12 hours

6 g
Amoxicillin

6 g
Amoxicillin

12 hours

≃ 90% of the 
dose is received



CLASSICAL IV
PERFUSION

Outpatient SubCutaneous
Antimicrobial Therapy

OSCAT
SUBCUTANEOUS

INFUSION

Outpatient Parenteral
Antimicrobial Therapy

OPAT

WHICH 
ALTERNATIVE

TO OPAT?

HOW and WHY
OSCAT’ing’?



Subcutaneous antimicrobials have been used in other
countries for some time [39–41] but their use in the 
United States is still investigational.



Clinical case #2
85-year-old woman
Acute PJI resistant K. pneumoniae
‘DAIR’ and SC ertapenem

50 mL
NaCl 9%

Ertapenem
1g

30 min
gravity

infusion

T. Ferry



BMJ case report
2015

Butterfly needle

Typical orange
peel aspect
of the skin



C0 Cmax C6h

P=0.007 P=0.007

P=0.191

IV

SC

IV

SC

17 patients

Mean duration of 3 
months

>1’000 injections SC 
without skin necrosis

Increasing of the t1/2 
5,9h (IQR 5,1-7,6) vs.
3,8 h with 1g IV 1x/j



Journal of Antimicrobial Chemotherapy 2017



Outpatient SubCutaneous
Antimicrobial Therapy

OSCAT
HOW

OSCAT’ing’?

• Experience with few particular
drugs having a prolonged half-life

• Ceftriaxone
• Ertapenem
• Teicoplanin

• No direct SC infusion to avoid
skin necrosis

• Dilution in 50 mL
• 30 min gravity infusion with a 

butterfly needle
• Caution if anticoagulant • Alternating injections into

thighs and flanks

T. Ferry
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Outpatient SubCutaneous
Antimicrobial Therapy

OSCAT
WHY

OSCAT’ing’?
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SC	route	

Tmax	IV	

Cmax	IV	

Cmax	SC	

Tmax	SC	

• Favorable PK/PD profile
• No need for vascular access
• No catheter complications
• 1 or 2 injection(s) per day

Higher
time > MIC

Hernandez Ruiz et al.
on behalf of the GInGer group

BUT
OFF LABEL USE

Lack of investigation



Clinical case #3
82-year-old obese man
Post-operative P. aeruginosa PJI
(ciprofloxacin-resistant)
Treated with iterative ‘DAIRs’, 
soft-tissue flap and intravenous
antibiotics
Worse evolution with necrosis and 
finally persistent P. aeruginosa

T. Ferry



Clinical case #3

Explantation to cure 
but associated with a 
considerable loss of 

function

Last DAIR + 
Necrosis resection
+ Dermal substitute 

+ suppressive 
antibiotherapy

VS.

PRO

CON

82-year-old obese man
Post-operative P. aeruginosa PJI
(ciprofloxacin-resistant)
Treated with iterative ‘DAIRs’, 
soft-tissue flap and intravenous
antibiotics
Worse evolution with necrosis and 
finally persistent P. aeruginosa



Ceftazidime
as suppressive
Subcutaneous

therapy

The patient is not cured But the function is maintained



Lyon BJI Study group 2019

Salvage (exceptional) option
Elderly patients
Implant-associated infections
with MDR pathogens
Explantation is not reasonable

Ceftazidime (n=1) 
Ceftriaxone (n=2)
Ertapenem (n=7)

Median follow-up 14 months 



Conclusion
• OPAT is largely used for BJI

• Patients infected with MDR bacteria
• With few/no oral options

• Lyon experience:
• Use of elastomeric infusors (mainly 240 mL) OPAT

• Feasible with numerous antibiotics
• Check the stability properties at the concentration used

• Subcutaneous administration OSCAT
• With ceftriaxone, ertapenem, teicoplanin
• Elderly patients without vascular access
• Dilution (50 mL) and gravity infusion (30 min)

• Have to promote clinical studies to evaluate these
practices 

@FerryLyon
@CrioacLyon
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