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2 examples of management of 2 examples of management of 
antibiotic treatment: antibiotic treatment: 
-- dosedose--dependent antibiotic: dependent antibiotic: 
ciprofloxacinciprofloxacin

-- timetime--dependent antibioticdependent antibiotic in in 
continuous infusion: continuous infusion: ceftazidimeceftazidime



What bacteriological information
is routinely available?

•• AntibiogramAntibiogram
–– rapid information on susceptibility to rapid information on susceptibility to 

numerous antibiotics at the same time   numerous antibiotics at the same time   
–– approximate value: suitable only for S / I / R approximate value: suitable only for S / I / R 

classificationclassification

•• MIC (EMIC (E--test®)test®)
–– more precise information on susceptibility to a more precise information on susceptibility to a 

given antibiotic (valid to within one dilution)   given antibiotic (valid to within one dilution)   



What PK/PD information is routinely available?

•• Antibiotic concentrationAntibiotic concentration
–– trough level: reliable concentrationtrough level: reliable concentration
–– peak level: exact times of injection of antibiotics and of peak level: exact times of injection of antibiotics and of 

blood sampling essential but often missing in practiceblood sampling essential but often missing in practice
–– continuous level: seen with continuous injection continuous level: seen with continuous injection -- reliable reliable 

concentrationconcentration
•• Peak serum level of antibiotic / MIC Peak serum level of antibiotic / MIC 

–– dosedose--dependent antibiotics: key parameter = peak/MICdependent antibiotics: key parameter = peak/MIC
•• ∆∆ TT

–– timetime--dependent antibiotics: key parameter = dependent antibiotics: key parameter = ∆∆ T T 
(we evaluate (we evaluate ∆∆ T using trough concentrations and T using trough concentrations and 
occasionally samples taken between 2 injections)occasionally samples taken between 2 injections)



2 examples of management of 2 examples of management of 
antibiotic treatment: antibiotic treatment: 
-- dosedose--dependent antibiotic: dependent antibiotic: 
ciprofloxacinciprofloxacin

-- timetime--dependent antibioticdependent antibiotic in in 
continuous infusion: continuous infusion: ceftazidimeceftazidime



Management of FQ treatment:Management of FQ treatment:

Patient: C. Maurice, 67 years old, ICU, Patient: C. Maurice, 67 years old, ICU, 
E. coliE. coli chest infection chest infection 
MIC of ciprofloxacin = 0.5 mg/L by EMIC of ciprofloxacin = 0.5 mg/L by E--TestTest®®

Treatment: ciprofloxacin + cefotaxime Treatment: ciprofloxacin + cefotaxime (1 g x 4/24 h)(1 g x 4/24 h)

HPLCHPLC assay of ciprofloxacin in serum (mg/L)assay of ciprofloxacin in serum (mg/L)

Date Date Dosage (24 h)Dosage (24 h) *Trough level*Trough level ****Peak levelPeak level Peak/MICPeak/MIC

D2 04/08/04D2 04/08/04 400 mg x 3400 mg x 3 5.735.73 10.5210.52 2121
D4 06/08D4 06/08 200 mg x 3200 mg x 3 0.550.55 2.442.44 55
D6 08/08D6 08/08 400 mg x 2400 mg x 2 0.190.19 7.237.23 14.514.5
D8 10/08D8 10/08 400 mg x 2400 mg x 2 0.820.82 8.198.19 1616

*before next infusion *before next infusion ****3mn following infusion3mn following infusion



Serum ciprofloxacin levels for 6 patients 
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11 strains of 11 strains of E. coli E. coli (2 reference strains and 9 clinical strains)(2 reference strains and 9 clinical strains)
StrainStrain PhenotypePhenotype MutationMutation AntibiogramAntibiogram

gyrAgyrA//parCparC APIAPI
bioMérieuxbioMérieux

11 NalNal S/S/OfloOflo S     S     0 / 0 0 / 0 SS

22 NalNal S/S/OfloOflo S      S      0 / 0 0 / 0 SS

33 NalNal R/R/OfloOflo S      S      + / 0 + / 0 SS

44 NalNal R/R/OfloOflo S      S      + / 0 + / 0 SS

55 NalNal R/R/OfloOflo S      S      + / 0 + / 0 SS

66 NalNal R/R/OfloOflo I     I     + / 0 + / 0 SS

77 NalNal R/R/OfloOflo R     R     + / 0 + / 0 SS

88 NalNal R/R/OfloOflo R      + / 0 R      + / 0 SS

9 9 NalNal R/R/OfloOflo R      R      + / + + / + SS

1010 NalNal R/R/OfloOflo R      R      + / + + / + SS

11 11 NalNal R/R/OfloOflo R      R      + / + + / + S S 



Activity of ciprofloxacinActivity of ciprofloxacin on 11 strains of on 11 strains of E. coliE. coli
Strain Strain PhenotypePhenotype Mutation    Mutation    AntibiogramAntibiogram MIC        MIC        MPC          MPC          
No.No. gyrA/parCgyrA/parC APIAPI EE--test                    (mg/L)test                    (mg/L)

bioMérieuxbioMérieux methodmethod

11 NalNal S/S/OfloOflo S     S     0 / 0 0 / 0 SS 0.0120.012 0.12                        0.12                        

22 NalNal S/S/OfloOflo S       0 / 0 S       0 / 0 SS 0.0230.023 0.250.25

33 NalNal R/R/OfloOflo S      S      + / 0 + / 0 SS 0.0940.094 0.250.25

44 NalNal R/R/OfloOflo S      S      + / 0 + / 0 SS 0.1250.125 0.50.5

55 NalNal R/R/OfloOflo S      S      + / 0 + / 0 SS 0.250.25 1                    1                    

66 NalNal R/R/OfloOflo I     I     + / 0 + / 0 SS 0.50.5 44

77 NalNal R/R/OfloOflo R     R     + / 0 + / 0 SS 0.50.5 22

88 NalNal R/R/OfloOflo R     R     + / 0 + / 0 SS 0.50.5 66

9 9 NalNal R/R/OfloOflo R      R      + / + + / + SS 1.51.5 44

1010 NalNal R/R/OfloOflo R      R      + / + + / + SS 1.51.5 33

11 11 NalNal R/R/OfloOflo R      R      + / + + / + SS 1.51.5 4 4 

Strain 
susceptible if  
MIC ≤ 1 mg/L



2 examples of management of 2 examples of management of 
antibiotic treatment: antibiotic treatment: 
-- dosedose--dependent antibiotic: dependent antibiotic: 
ciprofloxacinciprofloxacin

-- timetime--dependent antibioticdependent antibiotic in in 
continuous infusion: continuous infusion: ceftazidimeceftazidime



Serum ceftazidime levels achieved 
with different dosages
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Value of IQ following dosage adjustment of Value of IQ following dosage adjustment of 
ceftazidime (continuous infusion) ceftazidime (continuous infusion) 

for for P. aeruginosaP. aeruginosa infectioninfection

MIC (mg/L) MIC (mg/L) ofof
ceftazidimeceftazidime
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Dosage: 4 g/24 Dosage: 4 g/24 hh
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CONCLUSIONCONCLUSION
The case for PK/PDThe case for PK/PD--guided treatment managementguided treatment management

Why?Why?

When?When?

How?How?

What we still need?What we still need?



CONCLUSIONCONCLUSION
Why?Why? For serious infections and bacterial strains of limited For serious infections and bacterial strains of limited 
antibiotic susceptibility: antibiotic susceptibility: 
-- confirm the efficacy of the antibiotic,confirm the efficacy of the antibiotic,
-- avoid toxicity of treatment, avoid toxicity of treatment, 
-- aim to achieve efficacy as early as possible to avoid selectionaim to achieve efficacy as early as possible to avoid selection
of resistant mutants, particularly in strains having limited of resistant mutants, particularly in strains having limited 
susceptibility to antibiotics.susceptibility to antibiotics.

When?When? Especially at the start of treatment for certain types of Especially at the start of treatment for certain types of 
patient (critical care, patient (critical care, immunocompromisedimmunocompromised, change in , change in 
weight/renal function).weight/renal function).

How?How? MIC, serum level, IQ.MIC, serum level, IQ.

What we still need?What we still need? AUCAUC24h24h/MIC, time/MIC, time--killing curve of sera killing curve of sera 
((dynamiquedynamique method…).method…).


