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Antibiorésistance



Targeted screening for 3CG-R EB 

G Birgand

Dananché et al CCM 2015

• Quasi-experimental study of two ICUs

– 2,558 patients > 149 (5.8%) EB HAIs > 86 (3.4%) 3CG-R HAIs

– Universal: rectal swab ≤48h admission + CP

– Targeted: patients transferred (Acute, LTC, NH) + CP
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– Universal: rectal swab ≤48h admission + CP
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The total number of samples 
decreased by 84.7% in unit A



Prior colonization and 3CG-R EB BSI

• Empiric ATB treatment in patients with BSI

– PPV of 3GC-R EB colonization +/- recent cephalosporin (90 
days) or fluoroquinolone usage (30 days)

– Inclusion: blood cultures + β-lactam antibiotic and/or a 
fluoroquinolone and/or an aminoglycoside started

– 9422 sepsis > 1657 BC pos > 773 EB > 64 3GC-R

G Birgand

Rottier et al CID 2015
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Rottier et al 
CID 2015

3GC-R EB Bacteremia
(n = 64)

Any 3GC-R EB Infection
(n = 331)

Prior colonization with 3GC-R EB: 90 d 42%, PPV: 7.4% 38%, PPV: 34.4%

Prior 2GC or 3GC use: 30 d 23%, PPV: 1.5% 26%, PPV: 8.5%

Prior FQ use: 30 d 16%, PPV: 1.2% 16%, PPV: 5.7%

Combined 50%, PPV: 1.8% 52%, PPV: 9.7%

Overtreatment:
Carbapenem or 
(aminosiide or 

fluoroquinolone) + β-
lactam if 3GC-S EB

Appropriate:
At least 1 ATB on 
susceptible patho



Prior colonization and 3CG-R EB BSI

G Birgand

Rottier et al 
CID 2015

3GC-R EB Bacteremia
(n = 64)

Any 3GC-R EB Infection
(n = 331)

Prior colonization with 3GC-R EB: 90 d 42%, PPV: 7.4% 38%, PPV: 34.4%

Prior 2GC or 3GC use: 30 d 23%, PPV: 1.5% 26%, PPV: 8.5%

Prior FQ use: 30 d 16%, PPV: 1.2% 16%, PPV: 5.7%

Combined 50%, PPV: 1.8% 52%, PPV: 9.7%

Overtreatment:
Carbapenem or 
(aminosiide or 

fluoroquinolone) + β-
lactam if 3GC-S EB

Appropriate:
At least 1 ATB on 
susceptible patho

- 27% adherence to Dutch guideline  56% 3GC-R BSI 
received appropriate ATB
- 100% adherence  no increase of appropriate ATB 

but carbapenems use
- Better prediction rules are needed



Prior colonization & ESBLPE VAP

G Birgand

Bruyère et al CCM 2016

• Retrospective cohort 2006-2013 medical ICU

– 587 pts suspected VAP > 40 (6.8%) colonized > 20 
(3.4%) ESBLPE VAP (17 known colonized)

Sens Spe PPV NPV

All VAP 85% 95% 41% 99%

ESBL-EB 
Colonization

(n=40)

No ESBL-EB 
Colonization

(n=547)

p

ESBL-EB causing VAP 17 (42.5) 3 (0.5) < 0.01

Appropriate 1st-line ATB 20 (50.0) 364 (66.7) 0.03

Carbapenem 1st-line 92 (15.7) 13 (32.5) < 0.01

ICU mortality 24 (60.0) 207 (37.8) < 0.01



Impact of ESBL-PE col/inf on ICU patients

G Birgand

Barbier et al JAC 2016

• 594 ESBL-PE carriers & 98 (16.4%) infected

– 310 (52.2%) imported & 284 (47.8%) acquired

– E. coli (48.7%), K. pneu (19.9%) E.cloacae (16.7%)
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• 594 ESBL-PE carriers & 98 (16.4%) infected

– 310 (52.2%) imported & 284 (47.8%) acquired
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Dead in the ICU at day 28 Discharged alive at day 28

aCSHR, 95% CI p aCSHR, 95% CI p

Carriage without
ESBL-PE infection

0.9 (0.7-1.1) 0.3 0.6 (0.5-0.7) <0.01

Carriage with ≥1 
ESBL-PE infection

1.8 (1.2-2.7) <0.01 0.5 (0.4-0.7) <0.01

- 627 infected vs 69 non carriers carbapenem days/1000 
pd (P<0.01)

- 241 carriers vs 69 non carriers carbapenem (idem BLBLI)



Dépistage d’ABRI et infection

• Trauma ICU Florida from 2010 to 2011: 
– CRAB monthly acquired rate 56 cases per 10 000 pt-days

– 364 patients screened > 49 (16%) ABRI > 60 infected (13%)

– Among infected: 34 (56.7%) positive surveillance cultures.

– Positive cultures 8.4 (5.6–12.7) time risk of AB infection
• MV also associated on Log Bin Reg RR: 4.3 [1.03–18.2]

G Birgand

Latibeaudiere et al CID 2015

Variable HR (95% CI) P Value

Surveillance culture, positive 16.3 (9.1–29.1) <.0001

Mechanical ventilation 3.4 (.8–14.6) .09

Male sex 0.98 (.6–1.7) .95

Exposure to cephalosporins 0.9 (.5–1.7) .87



CPE colonization and mortality

• 2 Greek ICUs: screening admission and twice/week

– 1007 patients with expected LOS ≥ 3 days + culture
• 96 (9.5%) acquired and 40 deceased

• 36 (3.6%) imported and 22 deceased

– 125 (94.7%) were K.pneumoniae 56% KPC, 44% VIM

– Competing risk models, CPE colonization time-dependent

G Birgand

Dautzenberg et al CCM 2015
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Dautzenberg et al CCM 2015

Dead in the ICU at day 28 Discharged alive at day 28

aCSHR, 95% CI p aCSHR, 95% CI p

CPE colo 1.02 (0.7–1.4) 0.9 0.7 (0.6–0.9) 0.01

Subdistribution
Hazard Ratio

(95% CI)

p

CPE colo 1.8 (1.3–2.4) <0.01



Spread of ESBL-PE K. pneumoniae in ICU

G Birgand

Pelat, ICHE 2015

Intervention Mean Reduction (%)
Median 

duration

No intervention (baseline) 5.6 - 57

HH 2 (80% - 80%) 0.47 91.6 25

Hand hygiene 1+cohort nursing 2+ATB 1 0.44 92.1 24.25

Hand hygiene 2+ATB 1 0.40 92.9 23.99

Hand hygiene 1+cohort nursing 2+ATB 2 0.38 93.1 24.02

Hand hygiene 2+ATB 2 0.35 93.8 23.58

Hand hygiene 2+cohort nursing 1 0.26 95.4 23.18

Hand hygiene 2+cohort nursing 1+ATB 1 0.22 96 22.91

Hand hygiene 2+cohort nursing 1+ATB 2 0.19 96.6 22.67

Hand hygiene 2+cohort nursing 2 0.18 96.7 22.41

Hand hygiene 2+cohort nursing 2+ATB 1 0.16 97.07 22.63

Hand hygiene 2+cohort nursing 2+ATB 2 0.15 97.37 22.33
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Acinetobacter baumannii



ABRI, Respiratoire et Hémocultures

• USA: 2003–2005, 2006–2008, 2009–2012

• 39,320 AB specimens: 81% respiratory, 19 % blood

– Alarming increase rate of MDR AB to 

– Importance of nursing home as a reservoir

Zilberberg et al JHM 2015

G Birgand
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Sepsis



Definition of severe sepsis

• 172 intensive care units in Australia and New Zealand 
from 2000 through 2013

– ≥ 2 vs 1 SIRS criteria: characteristics, outcomes and risk of 
death

G Birgand

Kaukonen et al NEJM 2015

- SIRS-criteria rule missed 1/8 patients with severe sepsis
- SIRS neg severe sepsis still substantial mortality



Definition of severe sepsis

G Birgand



Clinical and host genomic characteristics

G Birgand

van Vught et al 
JAMA 2016

• 2011-2013: Prospective observational study 2 ICUs in 
the Netherlands

– Cohort 1: 1719 sepsis admissions, 13.5% ICU acquired inf
• Association prior disease severity (APACHE) & ICU-AI

• Sepsis + ICU-AI: higher LOS, complications, mortality

• Reduced expression of gluconeogenesis/glycolysis

– Cohort 2: 1921 admissions, 15.1% ICU acquired inf
• Association prior disease severity (APACHE) & ICU-AI

• Sepsis + ICU-AI: higher mortality (FRA: 10.9%)



New Definition and New Clinical Criteria

G Birgand

van Vught et al JAMA 2016

• Task force to revise current sepsis/septic shock 
definitions

– Systematic review of 44 studies
• Cutoffs/combinations: blood pressure (BP), fluid  resuscitation, 

vasopressors, serum lactate level and base deficit 

– Delphi study:
• hypotension, serum lactate level, and vasopressor therapy as 

variables to test using cohort studies

– Cohort studies
• maintain mean BP 65mmHg or greater and having a serum lactate 

level greater than 2 mmol/L (18mg/dL) after fluid resuscitation 
had a significantly higher mortality (42.3%[95%CI, 41.2%-43.3%])



Clinical Criteria for Sepsis

G Birgand

Seymour et al JAMA 2016

• Retrospective cohort study healthcare system USA

– 7932 ICU encounters with suspected infection

Predictive validity for in-hospital mortality:
SOFA = LODS 
SOFA > SIRS and qSOFA
supporting its use in clinical criteria for sepsis



3rd International Consensus Definitions

G Birgand

Singer et al JAMA 2016



Pneumopathies



ICU surveillance of Flu France 

Risk of ARDS OR [95% CI]

36–55 years 1.5 [1.2–2.0]

Female 0.8 [0.7–0.98]

Pregnancy with no other risk factor 3.0 [1.3–6.9]

Obesity with no other risk factor 1.8 [1.1–3.0]

Seasonal vaccination 0.7 [0.5–0.97]

A(H3N2) vs H1N1 0.5 [0.3–0.6]

B vs H1N1 0.5 [0.4–0.6]

Bonmarin et al Eurosurv 2015

G Birgand

• 2009- 2012: 3,074 confirmed cases notified
• Virus A predominant among ICU cases

- 100% during pandemic to 69% in 2012/13.





Surveillance des PAVM

• Diagnostic PAVM subjectif: algorithm CDC
– PAVM: Radio + Pus trachéale +/- T° +/- Leuco

– Base OUTCOMEREA: Evènements associés à la ventilation

Bouadma et al CCM 2015

3028 pts ventilés Condition associé à 
ventilation (VAC)

Infections liées complications 
de ventilation (iVAC)

Déterioration respi 77% 77%

Synd Rep Infl Sys 70%

ATB 29%

VPP 0.32 (0.30–0.34) 0.50 (0.47–0.53)

VPN 0.90 (0.88–0.92) 0.86 (0.84–0.87)

Indicateur de BU ATB = ↘ VAC et ↘ ATB
VAE = bon indicateur qualité mais prévention difficile à construire



Surveillance des PAVM

14.5%

27.6%

Mescudere et al CHEST 2013 Bouadma et al CCM 2015



The Preventability of VAE

G Birgand

Klompas et al AJRCCM 2015

• 12 ICUs: consensus protocol for daily SATs SBTs

– CDC Wake Up and Breathe Collaborative

– Daily screening of all patients eligibility for SATs and SBTs

– Clinical champions: monthly reports & web conferences

– 3,425 consecutive episodes of mechanical ventilation

SATs

SBTs

- SAT rates: 14% to 77% of days where indicated
- SBT rates: 5% to 21% of days where indicated



The Preventability of VAE

G Birgand

Klompas et al AJRCCM 2015

Monthly Unit Level SAT
Rate OR/RR (95% CI)

p Monthly Unit Level SBT
Rate OR/RR (95% CI)

p

VAC 0.20 (0.06–0.64) <0.01 0.15 (0.06–0.38) <0.01

Possible or probable
pneumonias

0.03 (0.003–0.40) <0.01 0.24 (0.03–1.92) 0.2

Duration of MV, d 0.32 (0.25–0.43) <0.01 0.79 (0.63–0.99) 0.05

ICU length-of-stay, d 0.51 (0.40–0.66) <0.01 1.01 (0.81–1.3) 0.9

Hospital mortality 0.32 (0.14–0.74) <0.01 1.1 (0.60–1.9) 0.8



La prévention des pneumopathies pour 
réduire la mortalité en réanimation

• Méta-analyse: 145 RCT (25856 patients)

– PAS: 14.9% intervention vs 21.7% témoin

Roquilly et al CID 2015

Nutrition post-pylorique

Sonde imprégnée d’argent

Décolonisation digestive

Décolonisation oropharyngée

Drainage des sécrétion subglottiques

Aérosol d’ATB

Pression expiratoire positive



Ideal Strategy for VAP Prevention

G Birgand

Branch-Elliman et al AJRCCM 2015

• A cost-benefit decision model with a Markov model

– 120 unique combinations of VAP prevention strategies
• IHI +/- CHG oral, SDD, SOD, probio, type of tube (silver, suction…)

– total incidence of VAP was 9.8%,

– Inputs: 9.8% incidence of VAP (8% day 1 to 18% day 7)

Endotracheal Tube Type
Probiotics + 

Suction Endotracheal Tube

IHI Bundle + Suction 
Endotracheal Tube + 

Probiotics



Décolonisation



Toilette à la chlorhexidine et IAS

• Essai randomisé en cluster cross-over 
– 5 Réanimations adultes (n=10783), Toilette quotidienne CHG 2%

– Infections CVC (4/4), sonde urinaire (21/32), PAVM (17/8), 
C.diff (13/16)

Noto et al JAMA 2015

CHG 2% Témoin

Témoin CHG 2%

Réa 1 Réa 2

CHG 2% Témoin

Témoin CHG 2%

RRa: 0.94 (0.65-1.37) p=0.83



Body surface on bacteriuria & candiduria

G Birgand

Huang et al LID 2016

• 74 adult ICUs: secondary analysis of RCT
– Group 1: screening and isolation

– Group 2: targeted decolonization (CHG cleansing of 
perineum + proximal 15-24 cm of urinary catheters)

– Group 3: universal decolonization

– Outcomes: ≥50 000 CFU/mL bacteriuria and candiduria

Group 1 Group 2 Group 3 p

Bacteriuria, all patients 1 (0.9–1.2) 0.9 (0.8–1) 0.9 (0.8–1) 0.26

Candiduria, all patients 1.1 (0.9–1.4) 0.9 (0.8–1.2) 0.8 (0.7–0.9) 0.05

Candiduria, men 1.2 (0.9–1.7) 1 (0.7–1.4) 0.6 (0.4–0.9) 0.02

Any bacteriuria, men 1 (0.8–1.2) 1 (0.8–1.3) 0.7 (0.6–0.9) 0.04



Toilette CHG et CRAB
• Medical ICU of 16 beds: Etude quasi-exp

– Baseline 14 mois: daily bed baths nonmedicated

– Intervention 12 mois: Daily bathing no-rinse 2% CHG 
washcloths

– Dépistage admission/Hebdo/sortie, Enhance cleaning

G Birgand

Chung et al AJIC 2015

51.8% reduction 

(44.0 vs 21.2 cases/1,000 at-
risk pt days, P < .001)



Within-Host R-GNB after SD

G Birgand

Noteboom et al CCM 2015

• Multicenter (16 ICUs) prospective cluster-
randomized crossover study: effects of SDD & SOD

– Lower respiratory tract samples at admission & 2 weekly

– Acquired AMR in P.aeruginosa, KS, and ES

34 P.aeruginosa AB aHR

Ceftazidime 1.7 (0.8–3.9)

Ciprofloxacin 2.7 (1.2–6.2)

Colistin 3.3 (0.8–14.1)

Aminoglycoside 1.7 (0.6–4.5)

Carbapenem 3.5 (1.0–12.7)

Piperacillin-tazobactam 1.7 (0.7–2.8)
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Warren et al ICHE 2016



CVC



Skin antisepsis and scrubbing CVC

G Birgand

Mimoz et al Lancet 2015

• RCT 11 ICU: arterial, haemodialysis, CVC > 48 h 

– Chlorhexidine 2%–alcohol or PVI–alcohol 

– Skin scrubbing vs no scrubbing

– Catheter related infections: HR 0.15 (0.05–0.41, p=0.0002)

– CR-BSIs: HR 0.21 (0.07–0.59, p=0.003)



Complications of CVC by Insertion Site

G Birgand

Parienti et al NEJM 2015

• Multicenter trial: nontunneled CVC to the subclavian, 
jugular, or femoral vein 

– Outcomes: CLABSI & symptomatic deep-vein thrombosis

– 3471 catheters inserted in 3027 patients

Risk of CLABSI or thrombosis: 

femoral > subclavian (HR: 3.5, 1.5-7.8) 

Jugular > subclavian (HR: 2.1, 1.0 t-4.3)

Femoral = jugular (HR: 1.3, 0.8- 2.1)



Frequency of dressing changes for CVC

G Birgand

Gavin et al Cochrane 2016





Verrou antibiotiques 
prophylactique

• Méta-analyse de 23 RCT et 2896 patients

– Genta (5), Vanco (2),Cefotax,
Mino, Amik…

– Taurolidine (4), Ethanol (2),
Citrate (2)

– ATB vs heparine
• 69% réduction CLABSI 

• 32% réduction d’infect. locales

– Pas d’impact sur mortalité

et complications

Zacharioudakis et al CID 2014



• Randomized, double-blind, placebo-controlled trial in 
16 ICUs: 1,460 patients, 2172 catheters

– Nontunneled, nonantimicrobial-impregnated double-
lumen DC >48h

– 2-minute lock 60% ethanol vs 0.9% saline at the end of DC 
insertion and after each renal-replacement therapy

Ethanol Lock & Hemodialysis Catheter

G Birgand

Souweine et al AJRCCM 2015

Major catheter related infections 
HR: 1.55 (0.83–2.87)

CLABSI
HR: 1.01 (0.45–2.23)

Colonisation 
HR 1.10 (0.80–1.49)





Environnement
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