


• 79-year-old woman
• Arterial hypertension
• Diabetes
• Chronic renal failure , preserved diuresis

CASE 1

• Chronic renal failure , preserved diuresis
• Repeated bronchitis

– self-medication with antimicrobials (amoxicillin-
clavulanic acid / oroken/ levofloxacin…)



ICU Admission Reason:
Respiratory distress /

pleuropneumonia
o Fever: T° 38.6°c
o Cough , Purulent sputum
o Dyspnea
o Lung rhonchio Lung rhonchi
o Respiratory weariness
o Biological inflammatory syndrome (PCT=4 ng/ml )
o ABG: severe hypoxemia, hypercapnia
o X ray/ thoracic CT scan: 



Management

Symptomatic:
– ICU admission
– Invasive ventilation
–Central venous and arterial catheter
–Bladder and gastric catheterization
–Hydroelectric correction

ETIOLOGICAL?



Microbiological samples?

• Endotracheal aspirate/bronchoalveolar lavage
• Blood culture
• Serology of atypical microorganisms
• Pneumococcal antigenuria
• Legionella antigenuria
• Influenza (H1N1) & SARS-CoV-2  PCR
• Multiplex PCR



Prescribing preference?

• Cefotaxime
• Piperacilline/tazobactam• Piperacilline/tazobactam
• Imipenem
• Levofloxacin
• Combination 
• Other?
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At Day 5 of evolution…

– HR=120 bpm   
– AP=95/56 (69) mm Hg
– Gaz exchanges worsening :  FiO2 and PEEP

Fever and PCT increase– Fever and PCT increase
– Extension of X ray Imaging

SEPSIS/VAP?

Your opinion??



• Early : during the first 5 days of the MV
• Late (> 5 d after MV): attributable to BMR



Your Antimicrobial choice?

• Imipenem
• Imipenem+amikacin
• Imipenem+colistin
• Imipenem+colistin+Tigecyclin• Imipenem+colistin+Tigecyclin
• Other?
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Justification….





Endotracheal aspirate

What do you think



At laboratory…At laboratory…



Culture Gram  NGB

Klebsiella pneumoniae
Api 10S  

Hajna

Oxydase (-)
- Gram-negative
- Non-motile
- Encapsulated
- Lactose-fermenting
- Facultative anaerobic
- Rod-shaped bacterium



How to study this strain sensitivity to 
antibiotics?

• Antibiogram based on diffusion by the discs 
method

Aminopenicillins
Carboxypenicillins

CA-SFM/EUCAST 2022



Antibiotics to test
Novelties

CA-SFM/EUCAST 2022



CTX

AMC
FEP

AMX

TIC

Extended-spectrum beta-lactamase 
(ESBL)

AMX R
Amx-Clav.Ac S/I
TIC   R
Tic-Tazo S/I
PIP   RAMC

CAZ
TCC

FOX

CF

PIP   R
CF    R
FOX S
CTX  R
CAZ  R
FEP R
IMP ??



Combined disc/strip methods

C3G versus C3G+IBL (Clavulanic Acid)

> 5mm or diminution of 3 dilutions 



A- BLSE

B- Impermeability

C- Carbapenemase

Amoxicilline+acide
clavulanique

Resistant

Ticarcilline+acide
clavulanique

Resistant

Pipéracilline+tazobactam Resistant

Klebsiella pneumoniae

Resistance mechanism?

C- Carbapenemase

D- Cephalosporinase HP

E- I don’t know, I need

complementary tests

Pipéracilline+tazobactam Resistant

Cefalexine Resistant

Cefoxitine Resistant

Cefotaxime Resistant

Ceftazidime Resistant

Ertapénème Resistant

Imipénème Resistant



When suspect EPC? 
Ertapenem = ATB « marker » of carbapenems resistance

If ETP S  IMP S 

If IMP R  ETP R 

All Enterobacteria are sensible
to carbapenems except
Proteaceae (reduced
sensitivity to Imipenem)

Φ inhibition ERT < 25 mm MIC Ertapenem > 0,5 mg/l



Mechanisms of Resistance to carbapenems

Impermeability
+ 

Cephalosporinase
Carbapenemases

+/-Cephalosporinase
Or + ESBL

+/-
ESBL



Carbapenemase classes

Generally association of many resistance mechanisms

ESBL frequent in strain KPC and Oxa 48



Carbapenemase classes



Carbapenemases: Phenotypic tests 

• Rapid Test: Carba-NP

• Kit «KPC/MBL and OXA-48 Confirm Kit»• Kit «KPC/MBL and OXA-48 Confirm Kit»



• Mero : 15 mm
• Mero+ BO: 22 mm
• Mero +DP: 15 mm
• Mero +clx: 15 mm
• Temocillin contact

Our patient: Combined tests 

• Temocillin contact

A- MBL+

B- OXA 48+

C- KPC+

D- MBL+OXA 48

E- None



Mondial Repartition of carbapenemases



Abbreviations: ABSSSI, acute bacterial skin and skin structure infections; cIAI, complicated intra-abdominal infection; CRE, carbapenem-resistant Enterobacterales; cUTI, complicated urinary tract infection; EMA, European
Medicines Agency; ESBLs, extended-spectrum β-lactamases; FDA, Food And Drug Administration; GNB, gram-negative bacteria; HAP, hospital-acquired pneumonia; IV, intravenous; MBL, metallo-β lactamase; MRSA, methicillin-
resistant Staphylococcus aureus; MSSA, methicillin-susceptible Staphylococcus aureus; OXA, oxacillinase; VAP, ventilator-associated pneumonia.



In the absence of new molecules??

SYNERGYC TESTS?SYNERGYC TESTS?



• 52-year-old Man
• Epileptic Patient: Sodium Valproate 500 Mg/ 8h

• Arterial Hypertension (ACE Inhibitor)

CASE 2

• Admission Cause: 
Coma /Hemorrhagic Stroke



ICU management:

• Invasive Ventilation
• Sedation-analgesia
• Anti-epileptic Treatment• Anti-epileptic Treatment
• Blood Pressure Normalization
• Neurosurgical Evacuation + Decompressive

Craniectomy
• Neuroprotective Strategies



Day 5: 
• No real wake-up
• Difficult weaning tracheostomy
• Acute anemia (Hb: from 12 to 7 g/dl)
• Gastric lavage: blood-stained• Gastric lavage: blood-stained
• OGD fibroscopy: Stress ulcer bleeding

PPI at optimum dose for 5 days
No enteral nutrition

Transfusion of RBC pellet



Day 10: 

• Chills with fever
• Stable hemodynamic state
• Physical exam: pus at the insertion site 
• Increase of inflammatory parameters• Increase of inflammatory parameters

Is it a CRI?? YES NO



Most frequent pathogen in cause?





Your immediate conduct?

A. Broad spectrum antimicrobials and keep the 
catheter

B. Catheter removal without antimicrobialsB. Catheter removal without antimicrobials
C. Catheter removal AND antimicrobials
D. Disinfection of the insertion site
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Laboratory results



• interpret this profile
• your critics?
• Sensitivity to vanco?



At laboratory…At laboratory…



Staphylococcus aureus

Gram positive cocci in 
clusters

Colonies arrondies pigment « doré »

clusters

Positive coagulase



How to study this strain sensitivity to 
antibiotics?

• Antibiogram based on diffusion by the discs 
method

Mecillinam
Aztreonam
1st Generation Quinolons
Colistin



Antibiotics to test

Standard List

• Cefoxitin*
• Gentamicin
• Erythromycin
• Clindamycin

Complementary List
• Penicillin G
• Oxacilline
• Ceftaroline
• Vancomycin
• Teicoplanin• Clindamycin

• Quinupristin - dalfopristin
• Norfloxacin
• Fluoroquinolone
• Fucidic Acid
• Cotrimoxazole
• Rifampicin
• Linezolid

• Teicoplanin
• Tobramycin
• Netilmicine
• Kanamycine
• Trimethoprime
• Chloramphénicol
• Tetracyclins
• Tigecyclin
• Nitrofurantoine
• Fosfomycin

* Interpretative reading



Penicillin G R
Cefoxitin R
Oxacillin ??

Screening meticillin resistance 
by  cefoxitin disc (30µg) (FOX)



S.aureus and oxacillin

FOX:  Ø inhibition (mm) Interpretation

< 22 Oxa R (MRSA)

≥ 22 Oxa S (MSSA)

Cefoxitin R  Oxacillin R MRSA 

Cefoxitin S  Oxacillin S MSSA 





Savage Penicillinase MRSA

Peni G Sensitive Resistant Resistant

S.aureus and β-lactamins

Phenotype « Meti-R » by Modification of PLP2a/c(mecA/C) MRSA

 Cross Resistance to all β-lactamins (except C5G)

CA-SFM/EUCAST 2022

Oxacillin Sensitive Sensitive Resistant

Amoxicillin
+ Clavulanic Acid Sensitive Sensitive Resistant

 Cross Resistance to all β-lactamins (except C5G)



S.aureus and Fluorquinolons

Norflo ≥ 17 mm  Cipro and Lvx (S) at high posology
Moxi and Delafloxacin (S) 

Lvx/Moxi (R) 
 Other FQ (R) except Delafloxacin (to test separately)

Norfloxacin < 17 mm  test other FQ
(High risque in vivo  to select mutants R)



LEVOFLXACINE



S.aureus and Aminosids

Phenotyps
K - KT - KTG

Gentamicin R  All aminosids R

Tobramycin R  Kanamycin and Amikacin R

CA-SFM/EUCAST 2022



LEVOFLXACINE



S.aureus and Macrolids
Phenotype M: 
Erythromycin R

Lincomycin S 
Pristinamycin S 

Phenotype MLSB (inducible or constitutive): 
Erythromycin R

Lincomycin R/S (High risque to select mutants R)

Pristinamycin S

Association Quinupristin-Dalfopristin answers to 
pristinamycin



LEVOFLXACINE



S.aureus and Cyclins

Tetracyclin S  Doxycyclin and Minocyclin S

CA-SFM/EUCAST 2022

Tetracyclin R  test other cyclins

Tigecyclin R (CMI)  Reference Laboratory !!!



Your critics?



S.aureus and Glycopeptids

MIC Vancomycin and Teicoplanin
≤ 1 mg/l   Glycopeptids S

MIC Vancomycin and/or Teicoplanin
> 1 mg/l   Glycopeptids R



MRSAMRSA

KTGKTG

Interpret this profile…

FQ RFQ R

MM



S.aureus & ATB: In resume…

 S.aureus R to Peni G  R Aminopenicillins /S Amx-IBL

 MRSA R to all beta-lactamins (except C5G) 

 use another ATB family

 S.aureus R to Gentamicin R to all aminosids

 S.aureus S Norfloxacin S to high doses CIP and LVX

 S.aureus S Tetracyclin Doxy and Minocyclin S

 GlycopeptidsMIC/microdilution in liquid medium



• Administration of vancomycin 15 mg/kg as loading dose followed
by 30 mg/kg/day

• Do you prefer vancomycin than teicoplanin?

VANCOMYCIN DOSING AND MONITORING GIDELINES: consensual and clarified



• Evolution: clinical improve at first time 

• Then at day 7 of vancomycin :
– Again: infectious signs +
– Vancocynemia=18mg/l
– Echocardiography: no vegetation



New bacteriological investigation
2 positive-blood cultures



• What’s the complementary test?

Susceptibility to linezolid or Susceptibility to linezolid or 
tygecyclin



Enterococcus are naturally Resistant
to :

A- Ampicillin

B- Cefotaxim

C- Ertapenem

D- Imipenem

E- Cefepim



How to study susceptibility of Enterococcus to 
antibiotics ? 

• Realisation of antibiogram by disc method
• Method by diffusion in agar medium

MecillinamMecillinam
Aztreonam
1st generation Quinolons
Colistin
Cephalosporins (C1G  C4G)
Ertapenem



Enterococcus & ẞ-lactamins



Enterococcus & FQ

Norfloxacin S  Levofloxacin S

Norfloxacin R  Levofloxacin to test separately



Enterococcus & aminosids



Enterococcus & glycopeptids

Vanco S: zone d’inhibition à contours nets
Vanco R: zone d’inhibition à contours flous ou squatter 
colonies  



Enterococcus & cyclins

Enterococcus R Tigecyclin: very rare 

To confirm at Reference Laboratory



Enterococcus & ATB: in resume..

• Enterococcus are naturally R to C1GC4G

• E. faecalis R to lincosamids et streptogramins

• Enterococcus (like other Streptococci) naturally

R to aminosids (RBN)

• ERG = BMR













• A total of 10 VRE strains were initially detected and identified by the Viteck II • A total of 10 VRE strains were initially detected and identified by the Viteck II 
compact® (BioMérieux®) automated system, then confirmed by PCR using specific 
primers.

• September 2015 and January 2017 from anal and blood samples from patients 
hospitalized mainly in the neonatology service and intensive care unit. 

• All these strains were identified as Enterococcus faecium and carried the vanA
gene. 

• Other acquired resistance genes were also detected by PCR: [ermB (n = 6); tetL
(n = 6); tetM (n = 2); aac(6′)-Ie-aph(2′′)-Ia (n = 10); aph(3′)-III-a (n = 9); ant(6)-
Ia (n = 8)





EGR acquisition factor (s) in this patient?

• ICU stay>7 days
• Vancomycin use• Vancomycin use
• Stress ulcer
• Catheter related infection
• Tracheostomy
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• Linezolid (Zyvoxid®) activity?

• Bacteriostatic against Enterococcus
• Bactericidal against Enterococcus• Bactericidal against Enterococcus
• Bacteriostatic against Staphylococcus
• Bactericidal against Staphylococcus
• Bacteriostatic against Streptococcus pneumoniae
• Bactericidal against Streptococcus pneumoniae
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Linezolid (Zyvoxid®) administration?

• Require adjustment of dose according to the creatinine
clearance

• Require Reduction of dose in case of  haematological• Require Reduction of dose in case of  haematological
disorders

• At the following dose: 600 mg / 12 h
• In 1 daily IV dose
• May be prescribed in IV or orally 
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